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Foreword

The 2023 Digital Education Outlook provides, for the first time, a window into how OECD countries and
partner economies are managing the digital transition and the extent to which they are prepared for a digital
transformation. This companion report provides the basis of the work and supplemented it by offering a
detailed descriptive analysis of countries digital ecosystem and governance, enabling a comprehensive of
each country’s approach to digitalisation.

A digital transition in education has been underway for decades but accelerated significantly during
COVID-19 pandemic, when many education systems shifted to remote learning. The transition is
characterised by the adoption of student information systems, online learning platforms and the use of
digital devices in classrooms.

This transition, however, is not the same as a digital transformation. The latter would imply a fundamental
change in some educational processes, integrating technology not just as a tool, but as a way to reshape
teaching methodologies, learning processes, and the educational ecosystem at large, to make it more
effective. Currently, the incorporation of technology in education often replicates traditional methods rather
than reinvents them. The main benefit of a digital transformation lies in the personalisation of education,
both in terms of learning and of student support.

65% of OECD countries have a national student information system. The US state of Colorado, for
example, runs a public website called SchoolView that provides information and analysis from its
longitudinal education information system. The portal provides a social network for teachers, a learner
centre and resource bank, interactive school performance charts and access to performance data and
reports.

Yet Colorado is an outlier. Few jurisdictions or countries link their student information systems with
individual evaluation results or provide dashboards or visualisation tools to make the data more useable
in real time. Privacy concerns and a lack of data linkages in many countries prevent information collected
about students, teachers and schools to be translated into actionable information to improve education.

Or consider learning management systems — the tools to manage student attendance, classes, contacts
and content. Most schools within OECD countries use learning management systems at all levels of school
education, yet few are interoperable with system-wide student information systems or with the other digital
tools they use.

Interoperability is crucial. Otherwise, it limits data collection and analysis at the jurisdiction or national level
and creates inefficiencies as data is manually re-entered across systems and jurisdictions. Countries that
provide their schools with a national learning management system are able to leverage system-level
functionalities while collecting the data that they need to monitor and improve the education system. In
Iceland, for example, the INNA system is both a learning management system for upper secondary
schools, allowing for student tracking, timetables, communication with students and parents and handling
of school fees, as well as a student information system for the government.
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At a more fundamental level, a digital transformation cannot take place unless access to stable, high-speed
Internet is ubiquitous. Reliable connectivity is key for students to fully enjoy digital, personalised, and
engaging learning through digital solutions, for them to communicate with their teachers or tutors, and to
receive timely feedback on their activities.

Faster and better internet throughout all levels of education is a policy priority of almost all countries. Yet
how systems use digital devices and resources in schools also bears consideration. According to the 2022
PISA study, students who spent up to one hour per day on learning on digital devices outperformed those
who did not by 14 points, even after accounting for socio-economic status. Yet many students reported
being distracted by digital devices in the classroom, and this had a negative impact on performance.

The role of teachers thus remains central within any digital transformation. They are the agents who will
help students navigate the digital world, not only from a technological adoption standpoint but also in terms
of inculcating the behaviours and values necessary to regulate the use of digital devices and adapt to an
increasingly data-driven world.

Yet many teachers feel unprepared to in this respect. Across the OECD, around 20% of secondary
education teachers report the need for further training despite 60% of teachers having undergone digital
education training in the past year. With rapid advances in Al and other digital technology, this is easy to
understand. Yet most directives on professional standards with respect to digital competencies remain
broad and high-level, leaving significant room for interpretation on how systems understand, develop and
evaluate these skills in practice.

Systems like Austria’s Digi.kompP model, conversely, provide a clear framework for eight digital
competency areas and a progression model to guide teachers throughout their professional development.
Micro-credential systems, like that offered by Digital Promise in the US, offer another model to provide
credentialed learning across a wide range of digital competencies.

Recent rapid advances in generative artificial intelligence will likely disrupt many aspects of digital
education. This transformative technology has the capacity to democratise autonomous learning
experiences, providing support tailored to the needs of individual learners and redefining how, where and
what students learn.

Yet, today, few OECD countries are prepared to understand or guide the use of generative Al in education.
Although all reporting countries and jurisdictions noted that use of generative Al is already widespread,
none of the 18 countries for which we have comparative information has issued a regulation on the use of
generative Al in education and only nine countries or jurisdictions have published non-binding guidance.

The Digital Education Outlook 2023 outlines a set of opportunities, guidelines and guardrails for the
effective and equitable use of Al in education, developed together with Education International, a global
federation of teachers' trade unions, that is intended to guide countries and jurisdictions as they decide
whether and how to integrate generative Al into their education systems.

These guidelines are essential to ensuring that Al tools are used responsibly and ethically, safeguarding
against biased content generation, data privacy breaches, and unintentional reinforcement of stereotypes.
The guidelines underscore the need for effective dialogue between education authorities and teaching
professionals to ensure that teachers can maintain their role as the guiding force in the learning process
while harnessing the potential of Al in education. They may be of interest to the readers of this book.

Above all, for the digital education transition to become a transformation, governments need to adopt a
system-wide approach that strengthens the coherence of the tools, technologies, actors and entities across
their education system. | hope that the analysis and insights offered by this book will allow for a better
understanding of different countries’ approaches and that, together with the perspectives offered by the
Digital Education Outlook 2023, they will provide OECD Members with useful resources to navigate the
digital transformation.
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Executive Summary

This book includes the depiction of countries’ digital ecosystem and digital governance. It covers 28
countries (Austria, Belgium, Brazil, Canada, Chile, the Czech Republic, Denmark, Estonia, Finland,
France, Hungary, Iceland, ltaly, Ireland, Japan, Korea, Latvia, Lithuania, Luxembourg, Mexico, the
Netherlands, New Zealand, Slovenia, Spain, Sweden, Tirkiye, the United States and England (United
Kingdom)), including the Flemish and French communities of Belgium. The objective of each of the
chapters is to provide an overview of the resources that central governments provide to their schools,
teachers, and students, how the responsibilities are divided between different public stakeholders, and
how they ensure the security, privacy, equity and effectiveness of this digital ecosystem while keeping
incentives for private education technology (EdTech) companies to develop a variety of digital resources
and tools for education.

The information presented in this book was collected through the following process. The OECD Secretariat
designed two questionnaires (in the Annex), covering a variety of aspects of a digital education ecosystem
and of digital governance. The questionnaires were designed through an iterative process of consultation
with country coordinators. The administration of the questionnaires followed a two-step process given the
novelty and variety of denominations of the different issues covered. Countries were asked to answer the
questions and provide the name and URLs of the digital platforms and tools they were referring to. One or
more “validation” meetings with each country participant took place to make sure that the questions and
response categories were understood the same way across countries, thus allowing for international
comparisons, but also to collect qualitative information about the digital governance and infrastructure
within countries. The chapters were drafted based on this information as well as on desk research by the
OECD Secretariat. Inasmuch as possible, the secretariat accessed the different digital resources (when
publicly accessible) to ensure they include the functionalities expected for these categories of tools.

While authored by the OECD Secretariat, all country notes were verified for accuracy by countries, with
last changes occurring in December 2023. The book describes the situation as of end of 2023 (or early
2024) and provides a baseline to assess future evolutions. It provides a neutral account of countries’
situation, highlighting what they do rather than what they do not do. Links to and names of the platforms
and legislation or guidelines mentioned are provided throughout the chapters.

One challenge in referring to countries’ digital education infrastructure lies in the lack of a common
terminology across and within countries. For example, a school learning management system can refer to
tools that have different types of functionalities (e.g. student information management, content
management, communication with parents), including functionalities that correspond to other dedicated
tools (e.g. customer relationships systems for communication with parents). These tools can also have
different names within countries: student information systems, student tracking systems, student enrolment
systems, etc. The chapters attempt to provide a similar language across countries — and definitions are
provided in the OECD Digital Education Outlook 2023.

A second challenge pertains to the devolution of responsibilities within countries. Respondents to the
questionnaires were officials in the national ministry of education (where there is one) but, depending on
their responsibilities, the public provision of digital tools and governance arrangements differ across

COUNTRY DIGITAL EDUCATION ECOSYSTEMS AND GOVERNANCE © OECD 2023



|15

countries. Comparing more centralised to more decentralised countries could give a wrong impression
regarding the abundance or scarcity of digital tools and resources — as well as guidelines and regulation.
To overcome this challenge, where possible and relevant, with the support and advice of country
representatives, sub-government entities or associations of those sub-government entities answered the
questionnaires and/or were interviewed. The book attempts to make the devolution of responsibilities and
the internal logic of the provision of digital tools and resources and of its regulation as clear as possible,
while recognising that there is no strict determinism between the two. It also highlights the roles of the
national government (if any).

All the country chapters follow more or less the same outline, adapted to the country context:

¢ General policy context. This section describes the roles of the ministry of education and other
relevant actors to highlight the devolution of responsibility between different subgovernment levels
(as is most often the case). It also presents the latest digital strategy of the country for education
and how it is coordinated with the overall digital strategy within the country/jurisdiction.

e Public digital education infrastructure. This section covers two aspects of a digital education
ecosystem, in line with the study of the frontiers of education technology in the Digital Education
Outlook 2021. On the one hand, it presents the digital ecosystem for system and school
management, which is composed of digital fools such as student information systems (also known
as education management and information systems), digital assessment platforms, admission
management systems and career/study information systems at the education system level, as well
as learning management systems, communication tools with parents and administrative tools at
the institutional level. On the other hand, it presents the digital ecosystem for teaching and learning
that is provided by public authorities, composed of digital resources such as open digital resources
and the licensing of commercial resources for staff and students enrolled in their education
systems. Public provision is only one possible mode and many countries let schools procure some
of these tools and resources directly (usually with their public funds).

e Access, use and governance of digital technology and data in education. This section
portrays how countries ensure access to digital tools and resources and support their use,
acknowledging that mere provision does not equate to adoption. It highlights how they try to
compensate for the possible inequalities induced by the devolution of responsibilities on digital
issues within countries, and the incentives that are provided to develop teachers’ competencies
and teachers’ use of these resources (either through formal and informal digital competency
frameworks for the teaching profession or more indirectly through the national/jurisdictional
curriculum, if any). It also covers the governance of data and digital technology in education as it
ensures stakeholders’ trust in the use of digital data and solutions: it covers the rules and guidelines
for accessing and sharing administrative and commercial data collected within schools, and rules
and guidelines related to algorithms and interoperability, if any, as well as rules and guidelines
about public procurement.

e Support for innovation and research and development (R- D) in digital education. As building
and sustaining a robust supply and use of digital tools and resources remains a challenge in
education, this section covers efforts from governments to support the development of new digital
tools and resources by education technology companies as well as their support to monitoring and
researching the effective uses of digital education.

This book is the underlying basis of the comparative and thematic chapters of the Digital Education Outlook
2023, that analyses the information in a thematic and comparative manner and provides additional country
and international examples of initiatives to foster an effective and equitable digital education ecosystem.
This is a thus a companion book that provides more in-depth information about each country.
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16 |

1 Austria

This note provides an overview of Austria’s digital education ecosystem,
including the digital tools for system and institutional management and digital
resources for teaching and learning that are publicly provided to schools and
educational stakeholders. The note outlines how public responsibilities for
the governance of digital education are divided and examines how Austria
supports the equitable and effective access to and use of digital technology
and data in education. This includes through practices and policies on
procurement, interoperability, data privacy and regulation, and digital
competencies. Finally, the note discusses how Austria engages in any
initiatives, including with the EdTech sector, to drive innovation and research
and development towards an effective digital ecosystem.
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Key features

e Austria’s education system is intricate, featuring federal and provincial school systems, with
differing responsibilities. The 2017 Education Reform Act aimed to streamline governance by
introducing Boards of Education, responsible to both federal and local governments. Both levels of
government publicly procure digital tools to assist their schools with information and education
management. Digital resources for teaching and learning are also publicly provided, notably digital
textbooks and online platforms.

e The "Digital Austria" initiative, launched in 2020, outlines an 8-Point Plan focusing on improving
digital infrastructure, providing devices to students, and enhancing digital competences. An
investment of EUR 200 million supports measures such as providing digital devices, launching
teacher training programmes, and upgrading school infrastructure.

e Austria emphasises equitable access to digital tools, providing devices to students, supporting
socio-economically challenged learners, and offering guidelines and certifications for digital tools.
Together with the European Union (EU) General Data Protection Regulation (GDPR), federal laws
ensure data protection and privacy while fostering interoperability, with guidelines on data transfers
and the use of technical standards. Guidance and certification services on school procurement as
well as measures to advance teachers (and students) digital competencies further support the
effective use of digital tools and resources in schools.

General policy context

The education landscape in Austria is complex, with two different school systems operating side-by-side:
one that is governed by the federal government (schools in this system are hereafter referred to as “federal
schools” [Bundesschulen]), and the other that is governed by the provincial governments (schools in this
system are hereafter referred to as “provincial schools” (Landesschulen]).! Regardless of the ISCED level,
all federal schools are funded and maintained by the federal government. By contrast, provincial schools
are co-financed by the federal, provincial, and municipal governments, and provincial governments have
devolved responsibility for the administration and maintenance of most provincial schools (except for part-
time vocational schools) to the municipal level. For instance, teacher salaries at provincial schools are
financed directly by the federal government, while the construction and maintenance of the same schools
are generally financed by municipalities.?

The Education Reform Act (Bildungsreformgesetz) in 2017 aimed to streamline this complex arrangement
of responsibilities by creating the Boards of Education (Bildungsdirektionen), a new education authority in
each province (L&nder), merging several of the previously dispersed duties for schools of the federal and
provincial governments. The Boards of Education are therefore responsible to both the federal and
provincial governments. They are in charge of, inter alia, implementing the ministry’s guidelines, evaluating
schools, reviewing whether educational goals and measures are met, and enforcing quality assurance, as
well as executing teacher employment law and staff representation rights in provincial schools and other
federal employees at provincial schools (BMBWF, 2019). However, the responsibility for financing,
administration and maintenance of the Boards of Education remains divided among the federal, provincial,
and municipal governments. This division of responsibilities has a profound consequence for how the
digital education infrastructure in Austria has been developed and maintained.

Division of responsibility

In Austria, the responsibility for the digital education infrastructure depends on whether a school is a federal
school or a provincial school. Providing schools with access to digital tools and resources for system and
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school management falls within the remit of the level of government that is responsible for maintaining the
schools. For instance, the federal government mandates federal schools to use certain digital tools for
school management. Conversely, both federal and provincial schools decide autonomously as to which
digital resources for teaching and learning they wish to procure and use, including the use of resources
provided by the Federal Ministry of Education, Science and Research (Bundesministerium fiir Bildung,
Wissenschaft und Forschung; hereafter BMBWF). The ministry may overrule schools’ decisions regarding
the use of resources, however, where expenses for the resources are provided federally.

There are several private schools in Austria, most of which are religious schools maintained by churches.
Hence, the responsibility to secure for these schools access to the digital tools for system and school
management falls upon each church (as well as schools themselves). But sometimes they may receive
financial support from the federal government (mostly to fund teacher salaries). They can also freely access
some of the publicly provided digital teaching and learning resources, e.g. digital textbooks.

Whereas the public responsibility to provide digital education infrastructure is divided at the federal and
provincial (and municipal) levels, establishing and enforcing regulatory measures is mainly the
responsibility of the Boards of Education and BMBWF. School quality managers (Schulqualitdtsmanager)
in the Boards of Education are federally appointed to implement quality assurance and oversee school
development, maintenance, and inspection (OECD, 2019n). In addition, there are various federal
ordinances, decrees, directives, and guidelines covering technical and organisational measures for the
supply and maintenance of digital infrastructure in schools. The access to and use of data and digital
technologies in education are regulated strictly by the law set at the EU and federal levels.

Digital education strategy

Against the backdrop of Digital Austria, a national initiative for a successful digitalisation of the country, the
federal government has made efforts to develop state-of-the-art e-government, support the digital economy
and innovate society, including education.® Digital Austria sets out the 8-Point Plan for Digital Learning (8-
Punkte-Plan fiir den digitalen Unterricht), an initiative launched by the federal government in June 2020.*
Taking into account the consequences of the COVID-19 outbreak, the 8-Point Plan aims to improve the
digital infrastructure for teaching and learning, provide students with access to IT-supported education on
a level-playing field, develop digital competences of students, and promote interest in the development of
education technologies.

Consequently, the federal government has made changes to their digital education policy and expenditure.
They have invested EUR 200 million to execute this plan, specifying a variety of developmental steps and
sustainable implementation of digital strategies in education. Specific measures enacted include providing
5t grade students with a digital device (laptop or tablet) to use in schools and at home and offering a digital
device to teachers at lower secondary schools.® The types of digital devices provided for students and
teachers are decided by schools themselves. While students pay around 25% of the price of the device
they receive, those from lower socio-economic background may be exempted from this payment.

Other measures include launching a range of online training courses for teachers (with a focus on blended
and remote learning), aligning digital resources in the Open Educational Resources (OER) repository with
the school curriculum, and developing the Digital School Portal (Portal Digitale Schule), which serves as a
single point of entry (single sign-on) for several education and administrative platforms.® In terms of
hardware upgrade, the 8-Point Plan also aims to expand all schools’ basic infrastructure, such as the fibre-
optic broadband connection.’

COUNTRY DIGITAL EDUCATION ECOSYSTEMS AND GOVERNANCE © OECD 2023



|19
The public digital education infrastructure

Digital ecosystem for system and school management

Student information system and learning management systems

Based on the Education Documentation Act (Bildungsdokumentationsgesetz, BilDokG), the BMBWF owns
and maintains BilDok, a central educational database with some student information system functionalities,
which is used for calculating educational statistics, resource planning, and school funding. To facilitate the
collection and transfer of data for BilDok, federal schools must use Sokrates Bund, a digital tool that
combines several features of a learning management system and a school administrative function system.®
Conversely, provincial schools can choose which tools and resources to use for collecting and transferring
data to BilDok; Sokrates Web is used in six provinces, while different systems are used in three (i.e.
Burgenland, Upper Austria, and Vienna). All system and school management tools are procured publicly.
Both Sokrates Bund and Web are developed by a private company called Bit Media and procured publicly
for schools — either by federal or local government, depending on the school type — and schools use them
to manage various information about their students (e.g. address, attendance, grade) and teachers (e.g.
timetable, subject distribution). The collected information is then automatically transferred to BilDok
annually, upon school principals’ approval.

Sokrates also tags a unique and longitudinal identifier to students’ personal information, such as their real
name and individual exam records, and teachers and school principals can see and use the identifier to
find the information about associated students. However, against the backdrop of high-level data protection
rules in Austria, a pseudonymised identifier is assigned to students when the information is transferred to
BilDok, and personal-level student information is not accessible to government officials (whether they are
from federal, provincial, or municipal government), even though this granular information has been
pseudonymised and has unique identifiers. By the same token, government officials are not permitted to
directly access the information stored in Sokrates.

While Sokrates contains some functionality to manage the academic progress and attainment of students
(e.g. recording attendance and grade, organising class activities, storing certificates in digital format),
access to further digital tools are provided by the federal government to help schools manage students’
learning. Two learning management systems, Eduvidual and LMS.at, can be used on an opt-in basis.® The
former is a Moodle-based platform developed in 2019 by the Centre for Learning Management (Zentrum
fliir Lernmanagement) — a shared initiative of the BMBWF and University of Education Upper Austria — and
the latter is developed by Knowledge Markets GmbH, a private company, and procured publicly.'® Albeit
different in terms of the specific functions, both learning management systems are designed to help schools
and teachers organise classes, provide learning resources and exercises for students, and offer
communication facility with students and parents.

Other management support systems

The federal government provides a number of other applications that schools can choose to use for further
management purposes. A customer relationship management system, an administrative function system
and a library management system (for schools with a library) are provided for schools at all educational
levels. As with Sokrates Bund and Web, these tools and resources are procured publicly by each school
maintainer (federal or provincial governments). Access to the customer relationship management system
is provided via WebUntis, which is procured publicly for all federal schools in the course of implementing
the Digital School Portal."’ Other tools used for communication between schools and parents, such as
SchoolFox, SchoolUpdate, and edu.FOW, are also procured by each school maintainer.
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The federal government also provides Digital Professions (Digitale Berufe), a career and study guidance
platform for students at all educational levels (though mainly targeting secondary students) that specifically
aims to arouse interests in the digital world of work.'”> This platform provides students with
recommendations for their future studies and professions adaptively based on each student’'s declared
interests and experience. Meanwhile, in the pipeline are a digital matriculation exam (Digitale Reifepriifung)
and a digital degree system. The former is currently being piloted in some federal schools at upper
secondary and vocational education and training (VET) levels, while the latter is planned for launch in June
2023.

In the summer of 2023, an initiative was launched to equip pupils in upper secondary school with digital
school ID cards that function as students’ digital credentials. This digital ID system is used for giving access
to systems in schools, printing of certificates, for issuing school attendance certificates.

Digital ecosystem for teaching and learning

The BMBWEF provides a range of digital resources for teaching and learning that both federal and provincial
schools as well as teachers may choose to use. Many of those resources are made openly available. For
instance, the University College of Virtual Teacher Education (Virtuelle Pddagogische Hochschule), a
national centre maintained by the BMBWF, serves as a Massive Open Online Course (MOOC) platform
providing materials for teacher training.'> The MOOC platform, called imoox.at, offers lifelong training
courses for teachers on a wide range of subjects, including digital subject didactics. There is also Eduthek,
an OER repository, which provides links to a variety of learning resources covering a different subjects
following a taxonomy inspired by the national curriculum by grades, subjects, and competences.' The
resources on Eduthek include apps, games, and other digital materials for teaching practices, and students
can find the resources for themselves, while teachers or parents may assign resources to their
students/children. The BMBWF also offers Student Radio (Schiiler/innenradio), a radio channel on which
students broadcast about diverse topics, in co-operation with the Austrian Broadcasting Corporation
(Osterreichischer Rundfunk).®

Some digital teaching and learning resources are available only to those who are enrolled in formal
education. Examples include educational video clips that are offered via the EduTube platform, to provide
educational institutions daily with reliable researched documentaries and movies in high quality for
teaching purposes.'® Digi.folio is an online platform for teacher development, also provided at the system
level, mapping training measures in the area of digital competences for teachers.'”

Other static resources, such as digital textbook and e-book, are delivered via Digi4School, an online
platform part of the Textbook Initiative (Schulbuchaktion).'® This is a federal initiative that, since 1972, has
been curating and providing digital and non-digital textbooks and educational media (e.g. web-based
interactive contents) coordinated with the curriculum requirement, supplying to both federal and provincial
schools. This initiative is funded by the Federal Chancellery, and contracts with publishers and booksellers
are signed by the Austrian Economic Chambers’ Association for Book Trade and Media Management.
Then the BMBWF conducts quality assurance for those resources contracted, against the framework and
processes set out in the Ordinance on Expert Commissions for the Declaration of Suitability of Teaching
Materials. Then, before the beginning of every new school year, it compiles a list of resources approved
for purchase by schools.'®

Access, use and governance of digital technologies and data in education
Providing a public digital education infrastructure or funding to use digital resources does not necessarily

mean that schools and teachers will use them. Different rules and guidelines are thus in place to support
access to, and use of, digital technologies in education.
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Ensuring access and supporting use

Equity of access

In Austria, there is no binding rule that applies universally to all educational levels to govern the equitable
access to, and use of, digital technologies in education. However, the federal government has undertaken
a range of efforts to enhance digital equity. The public provision of several digital tools for system and
school management enables students, teachers, and schools to access the digital education ecosystem
in a sustained and equitable way across all education levels. Some of those tools (e.g. Sokrates) are
mandated for use, meaning that all schools have a minimal digital system for student management and
data transfer to the government.

In addition, the 8-Point Plan stated above stipulates that the federal government supplies a digital device
(laptop or tablet) to all students at lower secondary schools — including the students at provincial lower
secondary schools (e.g. Mittelschule) — with a view to creating the pedagogical and technical conditions
for IT-supported teaching, as well as giving all students access to digital education on equal terms. In terms
of learning resources, digital textbooks and some complementary learning resources are provided for free
to schools as part of the Textbook Initiative. The BMBWF also implements projects like 100 Schools, 1 000
Opportunities, which seeks to identify digital (and non-digital) resources needed by the chosen schools
facing socio-economic challenges.?®

Students with special educational needs, and from lower socio-economic backgrounds, are granted extra
monetary support. For instance, via the Continue Learning (Weiterlernen) initiative, those students are
offered free remote or in person learning assistance, and sometimes free digital devices.?! Students and
schools from rural areas are excluded from device distribution, however. This may be attributed to the
findings that, in Austria, rural schools’ information and communications technology (ICT) infrastructure tend
to be better than urban schools’, as opposed to most other OECD countries (OECD, 2022).

Besides these initiatives, the federal government’s education strategies do not target a particular group,
since the responsibility to provide access to tools and resources for system and school management is
devolved to the respective maintainer of schools. Provincial and independent private schools are therefore
relatively out-of-scope of the federal government’s strategies and responsibility, with the exception of
requirements on the curriculum and on digital textbooks (and devices) for students.

Supporting the use of digital tools and resources

The BMBWEF seeks to facilitate the uptake of the publicly provided digital tools by providing guidelines and
professional learning opportunities.?? In addition, access to the publicly procured digital tools and
resources — including Sokrates, the two publicly provided learning management systems, and several
resources for teaching and learning (e.g. Eduthek) — has recently become facilitated through a single sign-
on (SSO) service enabled by the Digital School Portal. Users are no longer required to create separate
credentials to access and use these different applications.

The BMBWF also supports schools in acquiring digital tools as well as teaching and learning resources
through the Learning Apps seal of approval (“Gltesiegel Lern-Apps”). This is a quality certificate awarded
by the federal ministry of education, science and research for digital mobile learning apps (and their web
versions). Obtaining the certificate requires the fulfilment of set quality criteria and positive evaluation by
teachers according to pedagogical, functional, and student-oriented aspects. With the certification comes
an authorisation for companies to use the Learning-Apps quality seal on their website. The certificate is
intended to provide teachers, students and parents with guidance and assistance in selecting innovative
products from the market.? The federal government also pays for recruiting educational IT custodians (/-
Kustodiat) at each school, who is responsible for the pedagogical support regarding the use of digital
technologies.?*
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Finally, the BMBWF supplements the publicly provided digital tools and resources with several publicly
procured commercial licensed software, such as Google Classroom and Microsoft Office 365 (including
Teams) which are made available for schools that choose to use these tools.25 The Austrian Federal
Procurement Agency (Bundesbeschaffungs GmbH), an agency in charge of procurements for the federal
government departments, also supports the tendering processes for schools, by offering provincial and
municipal governments with the guidelines on the procurement of educational tools and resources.

On November 14, 2023, the BMBWF launched a six-point package of measures for schools to help
integrate the use of Al in order to prepare students for a world influenced by Al. Part of the package
includes the establishment of 100 schools as Al pilot schools that will integrate the use of Al in educational
media and textbooks as well as teacher training. Furthermore, assistance will be provided for schools and
teachers with regard to the use of Al in written work, such as school homework, final examinations, etc. A
more specific research focus on “Al in everyday school life” is set by the government to promote active
engagement in the subject matter.?®

Cultivating the digital competence of education stakeholders

Cultivating the digital skills and competences of education stakeholders constitutes a vital part of education
in Austria. Based on the European DigComp reference framework, the federal government has developed
the Digital Competence Model for Austria, whose latest version DigComp 2.3 AT was published in late
2022, covering various aspects of digital competence — from data literacy to safe use of digital resources.?’
Any Austrian citizen above the age of 15 can obtain Dig-CERT and DigComp-CERT, digital knowledge
and competence certificates, by taking an online exam based on the DigComp 2.3 AT.

For those enrolled in formal education, the digi.komp initiative is a long-standing tradition of the BMBWF
to define digital competencies at various levels of education.?® This initiative outlines digital competences
and implementation examples for teachers (digi.kompP), and for students at different stages of education
(digi.komp4, digi.komp8, and digi.komp12 for primary, lower, and upper secondary levels, respectively).°
It is designed to ensure that the competences signalled by the BMBWF are integrated into the curriculum
and pedagogical approaches, thereby leading students to acquire the age-appropriate digital competences
and teachers to develop digital competences for teaching, including those related to the pedagogical use
of digital technologies.° Students and teachers can also voluntarily use digi.check, an online questionnaire
on digital competence specified in the digi.komp models, to self-assess their digital skills and knowledge.?'

The digi.komp initiative remained non-binding — except for digi.komp8 that lower secondary students must
pass. The former has recently been replaced by the Digital Basic Education (Digitale Grundbildung) — a
new, graded course that has been made compulsory for all students at lower secondary schools (both
federal and provincial). The course contents encompass digital competences, media literacy, and political
literacy within digitalisation, and it is taught throughout the entire four years of lower secondary education,
either as an independent subject or in the form of integrative teaching.

In addition to the digi.komp initiatives, other public initiatives also exist to support teachers and students in
developing digital competences. For educators, the eEducation Network allows teachers to network for
exchanging knowledge about schools’ digital development, digital teacher training, and the pedagogical
use of technologies. O1 Goes to School (O1 macht Schule) delivers podcasts on teachers’ digital skills
and digital education, in co-operation with the public radio station O1 and the University College of Teacher
Education Vienna.?? For students, Learning to Think, Solving Problems (Denken lernen, Probleme I6sen)
is a pilot project mainly for primary school students to promote their computational thinking and the didactic
use of digital media.3® Finally, to communicate about responsible use of digital technology in school with
students and parents, the ministry cooperates with the national co-ordination office Saferinternet.at, which
supports schools with dedicated materials and workshops.
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Governance of data and digital technologies in education

Supporting the use of digital technology in education and the data it generates works more easily if
stakeholders recognise that this use will not work to their detriment. Thus, the federal government
occasionally provides students and parents (or legal guardians) with information about the use of data and
digital technologies in education. The government also involves them in consultations; for instance, by
regularly engaging in exchanges with informal interest groups of parents (via the Parent Council
[Elternbeirat]) and students (via the Federal Student Council [Bundesschlilervertretung]).

There are also policies to govern the access to and use of data and digital technologies in schools. Digital
technologies are used in the classroom as part of the curriculum given that developing students’ digital
competences is a key component of the Austrian education system, as noted in the previous section. For
instance, using digital technologies is recommended to teachers as a teaching method in every curriculum,
and there are specific cross-cutting subjects encouraging the use of digital technologies, such as computer
literacy. In addition, since schools are increasingly allowing the use of digital devices in their own exams,
the BMBWF offers some relevant guidelines, for instance, regarding the use of certain applications (e.g.
using spell checker in language exams). The use of digital devices is only for in-person exams, however,
and no remote exam is organised at present (except for the pilot of an online exam administration
system).3*

To improve the interoperability of education technologies and data, the BMBWF enforces the use of
specific technical standards, providing a framework for ensuring the data transfer between schools and
BilDok, so the data can be exchanged seamlessly whether they are manually imported (e.g. in CSV format
via Excel) or synchronously and automatically transmitted (e.g. in XML format via REST API connected to
database systems). They also offer relevant guidelines to promote the use of open standards to enhance
the interoperability of technologies and data in education, and seek to consolidate the existing manual data
interfaces with automated and synchronous data services, through an upcoming central data hub.

In Austria, there are data protection and privacy rules in place — both in general (under the European Union
General Data Protection Regulation, EU GDPR), which has been ratified as national legislation within the
Austrian Data Protection Act, and specifically regarding students, teachers and school staff's data and
privacy at all educational levels (under the Education Documentation Act [BilDokG]).3%% These rules
regulate the collection, storage and use of education data, including the processing of the data for
calculating educational statistics and attainment of students. When the data leaves a school in which it is
generated — for instance, transferred to BilDok or other statistical agencies — it becomes pseudonymised
and thus linked to a different identifier than those used for students elsewhere. While the data can be
transferred for statistical or research purposes, however, it is not transferred between schools, e.g. when
a student moves to another school.

In addition to the Education Documentation Act, the ICT School Ordinance (IKT-Schulverordnung) entered
into force as of September 2021.3" This ordinance governs the use of digital devices within schools and
defines the technical and organisational measures for ICT-supported teaching and learning, with a view to
ensuring privacy and security in schools. For instance, it specifies that, for security reasons, a Mobile
Device Management system, a government-operated device management software must be installed on
digital devices publicly provided to students .3 By the same token, IT systems used for data processing
(such as cloud services) must have data stored in centres in the European Economic Area region or in
countries where the EU GDPR applies; otherwise, a service provider from outside those regions (e.g.
Google, Microsoft) is obliged to draw up a contract with the federal government before they can provide
their tools to schools.3® Such (cloud) services can also be used only for pedagogical purposes, not for
school administration or student information management purposes, and companies are not allowed to
use the data of students who use their tools and resources, including for advertising.*
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Strong data and privacy policies being in place, however, does not mean that education data cannot be
accessed by third parties. The Research Organisation Act (Forschungsorganisationsgesetz) governs the
access to and use of data held by public bodies and authorities (thus, including education data from public
schools).*! This Act specifies that, subject to certain conditions, data can be shared upon request with third
parties, such as research institutions and professional statistical agencies that conduct research, expand
knowledge, calculate statistics, and contribute to solving social, economic, cultural and scientific issues.*?

In principle, the school management is responsible for the processing of student data, and therefore data
protection officers (including at least one IT expert) sit on the school committee, proactively inspecting the
schools’ digital infrastructure and IT security. However, with respect to publicly managed applications, such
as Sokrates and WebUntis, the responsibility lies also with the government. Albeit not specific to education,
the Official Liability Act (Amtshaftungsgesetz) states broadly that the government is responsible for all
government-operated technologies, thus including publicly provided educational technologies. Defining the
varying grades of responsibility of education stakeholders for IT errors (e.g. data breaches) is currently an
important issue in Austrian education regulatory landscape.

The use of automated decision-making, Al-powered algorithmic model, and digital proctoring in education
currently remains limited. Little policy effort or regulation governs these aspects. However, albeit not
education-specific, the federal government adopted in 2021, as part of the strategies for the Artificial
Intelligence Mission Austria 2030, a guideline addressing the development and use of Al applications
across diverse sectors (including education).** Part of the guideline outlines a responsible and
pedagogically meaningful use of Al in education — from smart content and intelligent tutoring system, to
virtual learning companion and learning analytics — as well as developing students’ Al-specific
competences, such as knowledge of the basic functionality and societal implications of Al, as well as
associated risks and opportunities. In late 2023, Austria adopted a six-point package of measures on
artificial intelligence in schools. A group of experts from universities and university colleges of teacher
education was assembled to help design this package of measures, which it will continue to refine and
monitor. To that end, a hundred of schools were selected to pilot the use of Al learning tools for individual
learning needs.

Supporting innovation and research and development (R&D) in digital education

In the last five years, the federal government has supported innovation in digital education in various ways.
The BMBWF among other public institutions commissions universities and research institutions to conduct
evaluation of educational policy measures. For instance, the University of Graz was commissioned to
conduct research on a pilot project about the use of tablets in inter-school peer learning.

The BMBWEF also provides financial incentives to organisations, individuals, and teachers for developing
educational software and digital learning resources — some of which include the resources contracted for
the Textbook Initiative. Another example of supporting educational innovation is the Mobile Learning
project, a cross-school peer learning programme by the BMBWF (in co-operation with the Ministry for
Transport, Innovation and Technology).** Leveraging the experience from the eEducation Network of
teachers, this project aimed to connect schools with little use of digital technology in classroom with a more
digitally experienced school for mentoring and know-how transfer, and examine the pedagogical potential
of digital devices for teaching and learning. Until 2019, it served as a preliminary project preparing for the
Digital Learning (Digitales Lernen) initiative.*

Public-private partnerships are common in the education sector and the federal government supports these
partnerships. For instance, albeit not education-specific, several federal ministries implement programmes
to fund start-ups and promote innovation through their agencies, such as the Austrian Federal
Development and Financing Bank (Austria Wirtschaftsservice Gesellschaft) and the Austrian Research
Promotion Agency (Osterreichische Forschungsférderungsgesellschaft). In terms of non-monetary
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supports, the Innovation Foundation for Education provided EdTech companies cooperating with schools
with funding for developing learning resources and educational technologies.*®
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Notes

' Federal schools are (1) academic schools (Allgemeinbildende héhere Schule, AHS), which span both
lower and secondary education and account for 20% of general education schools as of the 2021/22 school
year, and (2) vocational schools and colleges at the upper secondary level (Berufsbildende hdhere
Schulen and Berufsbildende mittlere Schulen, BHS and BMS), accounting for 60% of all vocational schools
in the same school year. Provincial schools are (1) all primary schools (Volksschule, VS); (2) middle
schools at the lower secondary level (Mittelschule, MS); (3) pre-vocational schools (Polytechnische
Schule, PTS) and part-time vocational schools (Berufsschule, BS) at the upper-secondary level, and
(4) special needs schools (Sonderschule). Provincial schools in Austria are often addressed as “state
schools”, as the German term Land means state. However, to avoid confusion with the word “state” and
“state-funded schools” in other OECD countries, the term “provincial schools” is used in this country note.

2 Technically, the funds for school construction and maintenance come from the federal government, too.
However, it is local governments that make specific decisions about using the funds for such purposes.

3 https://www.digitalaustria.gv.at/

4 https://www.bmbwf.gv.at/en/Topics/school/krp/8 p p.html. It replaces the former initiative in this field:
Masterplan for Digitalisation of Education (Masterplan fiir die Digitalisierung im Bildungswesen), which
could not be fully implemented due to the pandemic.

5 In Austria, 5th grade is the first year in lower secondary education. In the first year of the plan (2021/22),
6th grade students were also entitled to receive a digital device; however, only 5th grade students benefit
from the initiative since the second year. For students at the upper secondary level, there is currently no
provision of digital device, and they are asked to bring their own device.

6 https://www.pods.gv.at/willkommen/

" The federal government offers funding opportunity for fibre connectivity, which school owners must apply
for. It does not fund build-out or ongoing operations. The Federal Ministry of Finance is responsible for this
funding, and BMBWF offers a guide for building an IT environment in schools. See below links for further
details:

8 https://www.bitmedia.at/sokrates-schulverwaltung/
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9 https://www.eduvidual.at/; https://Ims.at/

10 hitps://www.km.at/

" https://webuntis.com/

12 https://digitaleberufe.at/

'3 While anybody can access Virtuelle PH contents, only teachers and teacher trainees may obtain
certification.

14 https://eduthek.at/. Sometimes agreements are established between learning resource providers and
the BMBWEF, such as when the entire content repository of resource providers have been integrated in the
Eduthek.

15 https://bmbwf.gv.at/Themen/schule/schulpraxis/prinz/medienbildung/mb_schuelerradio.html

6 EduTube: https://edutube.at/

7 https://www.digifolio.at/

'8 Digi4School: https://digi4school.at/; Textbook Initiative: https://www.schulbuchaktion.at/

Shttps://www.ris.bka.gv.at/GeltendeF assung.wxe? Abfrage=Bundesnormen&Gesetzesnummer=1000991
8.

20 https://www.gms.at/100schulen/100schulen-1000chancen

21 https://weiterlernen.at/

22 Examples of the guidelines and professional learning opportunities: Recommendations for the use of
digital technology in schools (https://www.bmbwf.gv.at/Themen/schule/zrp/dibi/itinf/ndts.html) and
MiniMOOCs (massive open online courses) for digitally supported teaching (https:/www.virtuelle-
ph.at/minimooc/).

23 https://www.guetesiegel-lernapps.at/

24 hitps://www.guetesiegel-lernapps.at/

2% For legal requirements regarding the use of the commercial software, see the below section on the
governance of data and digital technologies in education.

%6 Kiinstliche Intelligenz — Chance fiir Osterreichs Schulen (bmbwf.gv.at)

27 The digital competence classifies six fields are: foundations, access and digital understanding;
information and data literacy; communication, interaction and collaboration; digital content creation,
production and publication; safety and sustainable use of resources; problem solving, innovation and
continuous learning. For a more comprehensive account of DigComp AT, see
https://www.bmdw.gv.at/dam/jcr:54bbe 103-7164-494e-bb30-cd152d9e9b33/DigComp2.2 V33-
barrierefrei, which addresses the previous version (2.2 AT).
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28 https://digikomp.at/

2 Digi.kompP is coordinated by the University College of Virtual Teacher Education. The model covers
teachers’ digital competence training from before entry into initial teacher education, and continues until
the end of the fifth year of the profession. The ones for students are coordinated by the eEducation network.

30 https://www.virtuelle-ph.at/digikomp/

31 https://digicheck.at/

32 https://eeducation.at/en/; https://oe1.orf.at/schule

33 https://www.bmbwf.gv.at/Themen/schule/zrp/dibi/dgb/dipl.html

34 There is no general use of digital devices in official exams yet, though various pilot projects are ongoing.

35 Datenschutzgesetz, DSG, available at
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=bundesnormen&Gesetzesnummer=10001597

36https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=2001145
1

37https://www.ris.bka.gv.at/GeltendeFassung.wxe ?Abfrage=Bundesnormen&Gesetzesnummer=2001164
7

% The type of this device management system differs according to the device used (e.g. iOS, Windows,
Chromebook).

39 See the following link for the detailed account (in German) of the General conditions for the use of private
Cloud service provider in IT-supported teaching: https://www.bmbwf.gv.at/dam/jcr:609b6a2a-ce4d-455f-
906e-dac14452461b/clouddienste _rahmenbedingungen.pdf

40 This follows the Schrems Il Judgment made in July 2020 by the Court of Justice of the European Union
(CJEUL). See:
https://www.europarl.europa.eu/RegData/etudes/ATAG/2020/652073/EPRS ATA(2020)652073 EN.pdf

“https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=1000951
4

42 The Act also defines who qualifies as a research institution or researcher, and delineates the conditions
for accessing the data. For instance, data must be anonymised and no personal data can be disclosed. A
researcher can access and process the data only within a designated premise and cannot “take away” the
data.

43 https://www.bmf.gv.at/dam/jcr:c1312d0a-6209-4e92-8631-aea93130e392/2021-AIM_AT 2030 UA-
bf.pdf; https://www.bmf.gv.at/dam/jcr:26d2ade5-6768-4e00-9¢cb0-dc99b560353¢/2021-
AIM_AT 2030 Annex UA-bf.pdf
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https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=10009514
https://www.bmf.gv.at/dam/jcr:c1312d0a-6209-4e92-8631-aea93130e392/2021-AIM_AT_2030_UA-bf.pdf
https://www.bmf.gv.at/dam/jcr:c1312d0a-6209-4e92-8631-aea93130e392/2021-AIM_AT_2030_UA-bf.pdf
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https://www.bmf.gv.at/dam/jcr:26d2ade5-6768-4e00-9cb0-dc99b560353c/2021-AIM_AT_2030_Annex_UA-bf.pdf
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4 Mobile Learning project: https://www.bmbwf.gv.at/Themen/schule/zrp/dibi/inipro/mobilelearning.html.
The Ministry for Transport, Innovation and Technology has now been renamed as the Ministry for Climate
Action, Environment, Energy, Mobility, Innovation and Technology.

45 https://digitaleslernen.oead.at/de/

46 https://innovationsstiftung-bildung.at/de/
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Brazil

This note provides an overview of Brazil's digital education ecosystem,
including the digital tools for system and institutional management and digital
resources for teaching and learning that are publicly provided to schools and
educational stakeholders. The note outlines how public responsibilities for
the governance of digital education are divided and examines how Brazil
supports the equitable and effective access to and use of digital technology
and data in education. This includes through practices and policies on
procurement, interoperability, data privacy and regulation, and digital
competencies. Finally, the note discusses how Brazil engages in any
initiatives, including with the EdTech sector, to drive innovation and research
and development towards an effective digital ecosystem.
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Key features

e Education in Brazil is governed by multiple stakeholders, from the federal to local level working in
cooperative and complementary fashion, which is reflected in the provision of digital education
resources and systems.

e Broad implementation and adoption of digital tools and resources are limited by the existing digital
divide in Brazil, although dedicated programmes exist to breach it and notable implementations
exist at sub-national levels.

¢ Digital literacy and competences are present and highlighted in Brazil’s national curriculum and in
its guidelines for teacher initial and ongoing training.

General policy context

Division of responsibility

In Brazil, public responsibility for providing education is distributed throughout its federal government, local
governments at each of its 27 federative units (which will hereafter be referred to as “states” for brevity),
and of its 5 569 municipalities in a model in which the federal government historically enacts top-down
policy."

Decentralised responsibilities notwithstanding, legislation assigns direct responsibility over a given level of
education to each level of government.2 Municipalities are primarily responsible for early childhood
education and care (ECEC), primary, and lower secondary education — although the responsibility for lower
secondary is sometimes shared with state authorities. States are mostly responsible for the provision of
upper secondary education, while the responsibilities for vocational education and training (VET) are
shared with the federal government and other stakeholders (such as the national industry confederation).?
Finally, the federal government, mostly through the Brazilian Ministry of Education (MEC), is responsible
for VET and higher education.

Responsibility for the provision of digital tools and resources for system management and for institutional
management tends to reflect this governance model, with municipalities, states, and the federal
government overseeing the provision of digital tools to institutions under their remit. Conversely, the
provision of digital resources for teaching and learning is more nuanced. The federal government provides
digital resources for VET education directly, whereas they provide such resources rather indirectly for all
public primary and secondary educational institutions — by funding a purchase programme (PNLD) that
provide learning materials for free, and by maintaining digital platforms (such as Plataforma Integrada,
discussed below) containing a wide variety of curriculum aligned digital educational resources. In
particular, PNLD- funded learning materials are foreseen to include digital materials as of ifs 2023 edition.*

Legislation regarding digital education, access to digital infrastructure, and assessment of student digital
competences has recently been passed into law, while the competences on the use of digital technologies
and computational thinking are contained in Brazil’s national core curriculum (BNCC).% 6 In addition, Brazil
has comprehensive data and privacy protection and openness laws, and associated control mechanisms.”
Although these laws are federal-level initiatives, responsibility for the actual implementation of curriculum
and policies remains decentralised. This reflects on the provision of digital tools, notably at schools for
which states and municipalities have full autonomy to choose and procure the tools within their regulatory
contexts at the local level. As of 2023; this decentralised policy implementation raises some challenges of
interoperability and data portability.
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Digital education strategy

Digitalisation and digital education are central policy topics in Brazil, and therefore efforts to draft a
comprehensive digital public education strategy are currently underway. Nonetheless, important policies
are already in place. As mentioned above, a national digital education policy (PNED) has recently been
passed into law, prompting the federal and local governments to deploy a wide set of digital inclusion
initiatives, foster digital education at schools for students and teachers, and foster research and
development towards inclusive and accessible ICT although its impact at schools is yet to be determined.
This policy complements existing legislation (PIEC) currently supporting connectivity at schools.?

In addition, this upcoming dedicated education strategy will be aligned with a broader, government-wide
digital transformation strategy for 2022-2026 that has already been adopted and where education and
training for digital competences figure as one of its axes.® Notably, this wider strategy aims to improve
connectivity in public schools, incorporate digital technology into teaching and learning, and foster the
development of digital competences, both at initial and in-service teacher training. In addition,
implementation and evaluation plans are to accompany Brazil's digital education strategy as recommended
by its Audit Courts.

Ahead of the development of Brazil's digital education strategy, initiatives were already underway to
provide public primary and secondary institutions a physical digital infrastructure and digital education
resources, such as the Educacdo Conectada (Connected education) innovation programme later
converted into national policy. In tandem with partners at different government levels, this programme aims
to enhance connectivity in schools via the provision of broadband, Wi-Fi or mobile Internet, purchasing
digital equipment for students such as tablets and computers, as well as school IT infrastructure such as
internet routers and servers.'® The programme seems to have enjoyed some adoption within the Brazilian
education system, with around 71 000 institutions listed on its website as beneficiary. It thereby prompted
broader policy developments, notably an inspired piece of legislation that passed into law in 2021, focusing
this initiative on schools located in areas of lower socio-economic status as well as other vulnerable areas
(such as schools in rural settings)."" In addition, there is also a policy interest in improving accessibility and
thus supporting students with special educational needs (SEN), notably through digital resources compliant
with accessibility standards. This aim is made particularly evident in the PNLD textbook programme
mentioned above.

The public digital education infrastructure

The public provision of digital platforms for education management and information systems in primary
and secondary education reflects the decentralised division of responsibilities in Brazil, with administrative
student information, facility and financial management systems being provided by the municipal, state-
level, or federal authorities in charge of managing the respective network of institutions. The same design
applies to support platforms for local system-level assessments, as those are also organised, procured,
and maintained by the relevant stakeholder for a given network of schools, notwithstanding the fact that
the national systemic assessments themselves are organised by the federal government (for example the
SAEB national assessment discussed in detail below).

On the other hand, the federal government plays a more central role in the provision of digital resources
for teaching and learning. The Ministry of Education, either through its secretaries or executive agencies
such as the national fund for the development of education (FNDE), provides digital resources to most
public primary and secondary institutions and sets up digital content hubs and open educational resources
platforms.?
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Digital ecosystem for system and school management

Student information system and learning management system

The use of system management tools is fragmented in Brazil, reflecting which stakeholder has the
responsibility for the institution following the primary administrative responsibility for the school system.

At the federal level, MEC maintains a comprehensive integrated platform for budget and programme
participation management (Sistema Integrado de Monitoramento, Execugdo e Controle — SIMEC) and
provides the Sistema Nacional de Informagbes da Educagdo Profissional e Tecnolégica (SISTEC), a
student information system to all VET educational institutions in Brazil. Data entry into this management
system is mandatory for all VET institutions, as a central register allowing all issued professional
certifications to be valid countrywide. Additionally, government-provided institutional management tools
are also being piloted in primary and secondary public schools to support the management of resources
coming from the federal government, as well as functionalities for diagnostics and needs assessment at
the school level that could be improved by dedicated PDDE funds. 3

States then provide access to management systems for institutions under their responsibilities, meaning
the provision of these systems and available features might vary significantly from a state to another. There
is no central student information system (or student register) and it is unclear whether most states maintain
one for students under their educational responsibility. Nonetheless, several states provide rather
comprehensive education management and information systems, such as those made available by the
states of Ceara and Parana. Through the SIGESCOLA platform, students at Ceara can submit and receive
assignments from teachers, check their attendance online, and consult their classroom assessment online,
while other stakeholders such as teachers and school principals also have access to restricted areas suited
for their own use. The state secretary of Parana maintains a learning management platform available to
all state and municipality-run public schools that centralises information on student trajectories through the
education system (e.g., student transcripts, certifications), on attendance and performance on classroom
assessments, and supports the offer and enrolment into extracurricular activities. It also supports a
platform with restricted areas for students, teachers and school principals, and provides a mobile app
where students or parents can check report cards, class schedule, and attendance through digitalisation
of classroom records aided by facial recognition technology. The integrated system also allows for the
state secretariat to gather data on student attendance and performance and thus ascertain preferred
institutions or regions for targeted interventions, and posterior impacts of implemented policy.

In addition to these examples of central learning management systems, there are multiple other ones used
across Brazil. Open source platforms (such as Moodle) enjoy some popularity in VET and higher education,
boosted by the significant disruptions caused by the COVID-19 pandemic and related need for digital
platforms that allow for distance learning. States also provide learning management system (LMS) to
schools under their responsibility or in some cases, to schools under the Municipalities that feed into the
system managed by states. This provision is rather varied and reliant on partnerships in place at the
federal, state or municipality level — for instance on the provision of access to the Google Education suite
to all public schools, either municipality or state-run in Parana during the pandemic. Notable examples
such as the Espirito Santo state in South-eastern Brazil and the above-mentioned state of Parana in the
South.

Admission and guidance system

Access to education, free choice of educational institution, and the government’s obligation to provide it
are enshrined in the Brazilian Constitution and specified in further legislation. However, schools and sub-
national education systems are afforded a large degree of autonomy regarding student admission to
primary or secondary institutions. Notably, VET institutions at upper secondary level, educational
institutions under the responsibility of the federal Ministry of Defence or universities, and private schools
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all administer competitive admission processes, while state or municipality-administered public schools
tend to admit students based on space availability and curriculum compatibility.* This variability is reflected
in the digital tools and resources employed in these different types of schools.

Local approaches for primary or secondary education notwithstanding, the federal government sets up and
maintains a unified selective admission system for upper secondary or VET students pursuing higher
education (SISU -Sistema de Selegdo Unificada, available at https://sisualuno.mec.gov.br). This is
possibly the most widely used student admission platform in Brazil, being the primary means of admission
to a significant majority of the country’s public higher education institutions. Students can list their preferred
degrees, universities and institutions on this online platform, as well as other selection variables (such as
eligibility to affirmative action initiatives), and they are then selected based on their performance in the
national university entrance exam (Exame Nacional do Ensino Médio, ENEM) and on those other factors.
The SISU platform is made available for admissions twice a year, reflecting academic semesters in Brazil,
and students are invited to select and adapt their choices based on dynamically calculated student rankings
and threshold grades for admission before the deadline by when they are matched with universities with
available openings.

Platforms for career guidance are available but not centrally or universally provided in Brazil. Digital tools
and resources for career guidance exist and are available to students enrolled in private education, but
publicly funded initiatives exist only regarding guidance through VET careers, notably through a self-
assessment made available through a mobile app. As the enrolment in VET institutions remains low (by
2018, only 11% of upper secondary students were enrolled in VET, against the OECD average of 42%
and Brazil’'s own policy goal of 25% by 2024), steering students into VET careers remains a strategic policy
goal for Brazil under its national education plan (PNE) for the 2014-2024 period.'®

The lack of generalised guidance for students in public schools contrasts with the stakes that students face
when applying for higher education. Students receive little guidance about which diploma to pursue in
higher education, but the choice they make is strategic as it affects the required entry grades and the
higher education institutions they are eligible to.

Exams and assessments system

The basic education assessment system (Sistema de Avaliagdo da Educacédo Basica, SAEB) is a national
standardised assessment in literacy and mathematics, sat by students enrolled in primary and secondary
educational institutions at grades 5, 9 and 12 every three years. Results from the SAEB are used for
system and school-level diagnostic, notably through the basic education development index (/ndice de
Desenvolvimento da Educag¢éo Basica, IDEB), as well as for analyses of the education system. States and
some municipalities also conduct their own system-level assessments, often at the same grades as
SAEB.®

The SAEB and other system-level assessments are conducted in paper and pencil format. Logistic
constraints and insufficient infrastructure pose significant challenges to systemic transition to digital
assessments for national or local assessments. Nevertheless, there are some digital platforms that are
employed for the SAEB-related supporting tasks, for example for authoring and maintaining assessment
item banks, for grading essay and open-ended questions, and for implementing administrative tasks
related to the financial and logistical aspects of assessments. Some of those platforms are developed and
maintained by the federal or local governments (for example the assessment item banks), whereas others,
such as the platforms for assessment staff management (e.g., managing hiring, allocation and payment of
test administrators, coders, and school coordinators), are procured from private contractors for use at the
assessment."” In addition to the operational aspects, a platform (Painel Educational) to divulge aggregated
results to local stakeholders and report assessment results from the national to the school level is also
maintained by the federal government. States have also leveraged digital tools to obtain more timely results
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in diagnostic assessments, with notable examples leveraging mobile applications for assessment data
processing, and artificial intelligence (Al) to grade essays.'®

Other digital tools and resources

There is an explicit focus in Brazilian education policy in minimising school drop-out and tracking and
supporting individual students to meet the national plan policy goals, and similar more or less advanced
digital tools tracking students’ attendance are present throughout all States, with some notable
implementations such as the classroom journal (Diario de Classe) platform in Sdo Paulo state, and a
tracking system connected to SMS messages to parents’ mobile phones implemented in the state of Goias
using principles of behavioural economics. '° There are a few platforms provided by the federal government
and other stakeholders to support educational institutions with varying degrees of objectives, adoption, use
of artificial intelligence technology, and data visualisation for generating actionable insights.20 21 22 23

Digital ecosystem for teaching and learning

The federal government plays a central role in providing teaching and learning resources to schools in
Brazil, and recent digitalisation initiatives are bound to foster a more vibrant digital ecosystem of teaching
and learning resources. MEC has developed an array of open and closed platforms with educational
resources for teachers and students in primary and secondary education.

The national textbook programme (PNLD) consists of a textbook and educational material purchase
programme operationalised by the national education development fund (FNDE) under MEC. Publishers
submit a portfolio of textbooks under strict specifications (e.g., format, accessibility, compatibility with
curricula) as part of their bid to be selected to figure in a list of resources — which will remain freely available
for primary and secondary institutions for the following four years. As of its 2023 edition, publishers must
make textbooks and teacher handbooks available also in digital format and are also incentivised to provide
interactive project-based learning materials, which are bound to increase the availability of static and
dynamic digital learning resources to educational institutions in primary and early grades in lower
secondary education. Similar improvements could be expected for the rest of secondary education in the
subsequent phases of the programme. Accessibility is also a core requisite for all PNLD-eligible digital
materials, and all offered digital resources must be accessible to students with special educational needs.

In addition to textbooks, MEC also maintains or supports an array of open education resources (OER)
platforms for students and teachers, coherent with policies to provide ongoing professional development
for the latter. Notably, MEC has set up an integrated OER platform (Plataforma Integrada MEC RED) of
digital resources for students, teachers, and school principals with more than 320 000 available resources
produced by a wide range of stakeholders, such as universities, research institutes, non-government
organisations (NGO), among others. This repository is complemented by learning platforms (as those listed
in the AVAMEC platform: TG212 - AVAMEC) offering massive open online courses (MOOCSs), particularly
aimed at teachers and school staff in topics such as classroom and school management, conflict resolution,
and use of digital educational resources in the classroom. A dedicated platform for VET teachers and staff
(PlatforEDU) is also maintained by MEC, listing available online courses for continued professional
development provided by VET institutions and universities countrywide.

In addition to open resources, students can also benefit from a wide range of MOOCs produced by VET
educational institutions, upon registration and issuing certifications that could be used for professional
development or career progression at the Aprenda mais (“Learn more”) platform (Aprenda Mais
(mec.gov.br). Beyond learning opportunities with open resources, teachers can also self-assess their
digital competences, using online tools and resources developed by civil society actors in technical co-
operation with stakeholders at the federal and state-level governments.?* Literacy, especially at early age,
is also a policy focus in Brazil. This is reflected in the provision of directed digital materials for teaching
and learning. MEC maintains an online platform with resources for teachers has supported the translation
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and adaptation of educational apps for literacy education, and produced digital materials to support parents
and foster literacy at home.??

Brazil also has an established environment of educational TV channels and TV-based remote training.26
Notably, a federal ministry-supported TV channel (TV Escola) provides a digital resources platform for
educational institutions aiming to prepare their students to the national higher education admission exams,
upon request from institution maintainers.2’

The federal government also acts as a partnership broker between private sector actors and the public
education system, establishing partnerships providing digital resources to schools (such as the Microsoft
Office software suite, or Google’s workspace for education resources), or ICT-focused digital content for
students and teachers (such as the content produced in collaboration with Huawei or Oracle). These
resources are made available at a central hub maintained by MEC in a model that is also present at state-
level.?® 2° Nonetheless, the global pandemic also amplified the creation and dissemination of digital
educational materials produced by educational technology (EdTech) companies, philanthropic foundations
and other civil society actors that were aggregated and distributed to educational institutions through
platforms created and maintained by MEC.

Access, use and governance of digital technologies and data in education

Ensuring access and supporting use

Equity of access

Students with special education needs and those enrolled at schools in disadvantaged socio-economic
areas, such as remote and rural areas, are commonly targeted by policy in Brazil. As governance and
responsibility for education are distributed, the federal government uses the funding of education as a
policy lever through its wide-reaching national redistribution fund (FUNDEB). This broader focus
notwithstanding, however, neither Brazil's digital policy 2023 law nor its foreseen digital strategy have
explicit target groups for digital education or digital inclusion, albeit support for socially disadvantaged and
initiatives aimed at SEN students are included. Initiatives, such as the above-mentioned Educacgéo
Conectada national policy, are open to all interested schools.

One motivation for such a broad policy might be the degree of inequality with respect to digital infrastructure
in Brazilian schools. Internet connectivity can provide a reasonable first indicator, as reliable access is
needed to fully leverage digital educational resources. Data from 2020 shows that, even though 82% of
Brazilian primary and secondary educations have access to the Internet, this provision is very unequal:
77% and 51% of schools located in the historically socio-economically disadvantaged North and Northeast
states reported the same.?® Recent initiatives, organised by MEC in partnership with the World Bank, aim
to focus on those states, with particular focus on teacher training for digital competences and
infrastructure.

Programmes dedicated to infrastructure are also underway to bridge the quality connectivity gap in the
Brazilian North and Northeast.®? Both regions are the target of a joint venture led by a network of institutions
interested in implementing secure and high-quality Internet connections in municipalities within the regions,
with schools directly benefitting. Implementation of the programme is supported by a wide range of actors,
including government actors from the executive (ministries of Education, Defence, Health, and
Communications) and judiciary branches (national justice council — CNJ) for the North, and a state-run
energy company (the Sao Francisco Hydroelectric Company) for the Northeast.
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Supporting the use of digital tools

The federal government supports the use of digital educational tools at all education levels in various ways.
This may manifest through its central role in funding education, direct provision of digital tools, directed
support programmes, or supporting monitoring and assessment of their implementation. As schools and
sub-national entities enjoy some autonomy regarding their choice of digital educational resources,
procurement for digital technologies and learning resources for institutions may be in rare occasions
directly performed by the federal government, while more commonly procured by states or municipalities
or other stakeholders maintaining school networks.

The federal government does not provide earmarked subsidies for the provision of digital tools and access
to platforms, but state and municipality school systems, and sometimes institutions themselves, enjoy a
large degree of autonomy to employ non-earmarked funds to support digital education. There are
nonetheless earmarked funds available for the provision of Internet connectivity and ICT equipment within
programmes aiming to bridge Brazil's existing digital divide, such as the above-mentioned Educacgéo
Conectada programme. In addition, the federal government also provides an approved selection of digital
textbooks through its PNLD programme, which, given its size, affords the federal government significant
leverage when negotiating prices with suppliers. The scale of the Brazilian education system also allows
the federal, state or particularly large municipal governments to negotiate system-wide conditions with
companies for the use of digital tools at schools, as observed in agreements with Microsoft for the use of
its Office 365 educational suite, and with Google for the provision of its Google Workspace for Education
tools to public schools.

In addition to the efforts aimed at all states, the federal government provides guidance on procurement
processes conducted at the sub-national levels by states, municipalities or privately run institutions willing
to procure tools with their own discretionary funds.

Cultivating the digital literacy of education stakeholders

Digital literacy and the development of student digital competences are central policy goals in Brazil,
figuring extensively in its national curriculum for primary and secondary education (BNCC). In this new
curriculum, digital competences are outlined as three of its ten general competences, and mentioned in all
domain-specific competences, adding up to approximately 10% of the curriculum.®® Furthermore,
guidelines on developing a dedicated digital competences curriculum for basic education in alignment with
the BNCC have been released in 2022 as a complement to the broader curriculum, complementing
additions made by state and municipality school systems to their curricula.

Accordingly, the development of teachers’ digital competences is also present in policy for initial teacher
education and for their continued professional development. Guidelines to this endeavour are provided by
the federal government through the national teacher training curriculum (BNC — Formagéao) that has been
prepared in alignment with the BNCC lists of digital competences, albeit in broad terms. In line with the
variety of responsibilities for maintaining schools, teacher training may also be provided by the stakeholder
responsible for their employment, each providing varying degrees of continued development aimed at
enhancing teachers’ digital competences.3*

Even though there is no direct dissemination from the federal government to students or parents about
information regarding the use of student data and digital technology at schools, the federal government,
either directly or through agencies, opens consultations on diverse topics. This interface with the broader
public is made through a platform maintained by the federal government (Participa + Brasil), for which
there are filters for education topics. Digital technology and data use in education are sometimes put for
discussion through this channel.®
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Governance of data and digital technology in education

Data privacy and data protection are regulated in Brazil through comprehensive legislation framed in its
personal data protection general law (LGPD).*® The LGPD presents several similarities to the European
Union’s General Data Protection Regulations (GDPR), although there are some differences in terms of
protections and data rights of minors (including most primary and secondary students), as well as the
dissemination of educational data. This is due to a stricter standard imposed in the LGPD regarding the
classification of personal data.

Implementation of the LGPD is overseen by ANPD (Autoridade Nacional de Prote¢do de Dados), Brazil's
data commissioner, and by relevant stakeholders such as the national comptroller general (Controladoria
Geral da Unido, CGU). However, responsibility for accountability and exercise of data rights remains with
data-collecting institutions themselves, meaning that for education, the relevant authority — federal, state,
or municipality governments for public schools — are to inform students and parents about which data is
collected and how to exercise their data rights, with notable examples in compliance and clarity among
states .37 38

Data portability and interoperability of education data was not a reality in Brazil as of December 2023, but
initiatives for countrywide student identification were underway. Although platforms for interoperable data
exchange among educational institutions have been proposed, said initiatives seem to lack traction among
institutions and buy-in among lawmakers.3°

Supporting innovation, research, and development (R-D) in digital education

Although data collection and management are distributed across multiple stakeholders, Brazil has a culture
of disseminating and leveraging education data to inform developments in digital education. In addition to
acting as a broker for strategic partnerships with the private sector, MEC, other Ministries, and federal
government agencies play a role of fostering an innovation environment where education technology
(EdTech) companies can flourish.

The National Institute of Educational Studies and Research Anisio Teixeira (INEP) is a federal agency
under MEC that oversees national assessments, produces education statistics and indicators, and is in
charge of the yearly school census. INEP plays a central role in the education data ecosystem in Brazil,
and regularly divulges documented microdata for the school census it coordinates, in addition to the
national assessments it manages. Its compliance with the LGPD is still underway. In addition, INEP and
other data processing stakeholders within the government also divulge open data plans, mapping which
data is available and means to access it.*°

This wealth of educational data creates an ecosystem that can be leveraged by EdTech start-ups, for which
there is a vibrant market in Brazil. Broadly within the start-up sector, the OECD Going Digital Toolkit
indicates that nationally, 27% of all business in Brazil were information start-up firms by 2020, above the
OECD average of 24.4%.4' Within the EdTech sector, a survey from 2022 also shows a significant growth
in the sector, with 813 active EdTech companies against 566 in 2022.4? In addition to its role in brokering
partnerships with the private sector, the federal government also fosters the start-up environment, albeit in
a broader, cross-sectoral manner through incentive programmes.*® As implementation of and compliance
with the LGPD continue to affect educational institutions throughout Brazil, data governance, portability
and interoperability are bound to remain policy priorities. The development, provision, and dissemination
of student information and education management systems, possibly leveraging successful cases such as
the SISTEC information system for VET education might be a promising direction. Similarly, continued
engagement with sub-national stakeholders, especially with the states and municipalities, has the potential
to boost overall adoption and result in standards for portability and interoperability that can foster the
Brazilian digital education environment.
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Notes

! Brazil has 27 federative units, consisting of its 26 states and a federal district where its capital, Brasilia,
is located. These units are referred throughout this note to as “states”.

2 Notably, Law No. 9 394 from December 20, 1996 (Lei de Diretrizes e Bases da Educagdo Nacional -
LDB, accessible at https://www.planalto.gov.br/ccivil_03/leis/I9394.htm, in Portuguese)

3 The national industry confederation — Confederacdo Nacional da Industria (CNI) is the maintainer of the
“Sistema S’ of educational institutions offering VET education at all education levels

4 From the Portuguese acronym for Programa Nacional do Livro e Material Didético,

5 Law No. 14 533 from 11 January 2023 — Politica Nacional de Educagéo Digital, (PNED) national digital
education policy in free translation, available at https://www.planalto.gov.br/ccivil 03/ Ato2023-
2026/2023/Lei/L14533.htm

8 From the Portuguese acronym to Base Nacional Comum Curricular

" Law No. 13 709 from 14 August 2018 — Lei Geral de Prote¢do de Dados Pessoais (LGPD, available at
L13709 (planalto.gov.br), in Portuguese) and Decree No. 8 777 from 11 May 2016 — Politica de Dados
Abertos do Poder Executivo Federal (available at Decreto n® 8777 (planalto.gov.br), in Portuguese).

8 Law No 14 180 from 1 July 2021 — Politica de inovacdo Educacdo Conectada (PIEC), available at
https://www.in.gov.br/en/web/dou/-/lei-n-14.180-de-1-de-julho-de-2021-329472130

% Axis D of the Brazilian digital transformation strategy (Estratégia de Transformagao Digital, available at
https://www.gov.br/mcti/pt-br/acompanhe-o-mcti/transformacaodigital/estrategia-digital-eixoD in
Portuguese)

' From the Portuguese acronym for Programa de Inovagdo Educacdo Connectada, available at
http://educacaoconectada.mec.gov.br/#ancora,

" Law 14 180 from 1 July 2021, Politica de Inovagdo Educagdo Conectada, available at LEI N° 14.180
DE 1° DE JULHO DE 2021.

12 From the Portuguese acronym for Fundo Nacional de Desenvolvimento da Educagdo — FNDE.

3 Namely, the PDDE Interativo platform was developed jointly by the Ministry of Education and State
secretaries, and is accessible to local stakeholders and school principals registered in the national school
census to manage funds from the PDDE programme.

4 Although the BNCC outlines a curriculum for basic education, significant regional variations exist,
especially in VET education, meaning that some assessment of whether prospective students can adapt
to ongoing instruction still exists.

'S From the Portuguese acronym for Plano Nacional de Educagéo, Brazil's national education policy plan
and goals for the 2014-2024 period. Notably, its goal no.10 (Meta 10) pertains to enrolment in VET.
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16 More detail can be found in OECD Policy Perspectives No 34 — National Assessment Reform: Core
considerations for Brazil, available at https://www.oecd.org/fr/bresil/national-assessment-reform-
333a6e20-en.htm.

7 Banco National de ltens, - BNI, available at https://www.gov.br/inep/pt-br/areas-de-atuacao/avaliacao-
e-exames-educacionais/bni

'8 Both notable examples from the state of Parana: the Prova Parané diagnostic assessment digitalizes
response cards to expedite data processing through a mobile app, and the Redacéo Parana tool uses Al
to grade grammatical aspects of the Portuguese language while leaving the content for teachers to grade.

1% The Diario de Classe platform is available at https://decentro.educacao.sp.gov.br/aplicativo-diario-de-
classe-sp and detail on the SMS “nudge” system can be found at https://site.educacao.go.gov.br/pesquisa-
internacional-sobre-envio-de-sms/

20 The SISSA (Sistema Integrado de Suporte ao Sucesso Académico)platform, available at
https://sissa.ufg.br/,.

21 Busca Ativa Escolar (available at Busca Ativa Escolar P4gina inicial) is a student tracking initiative to
guide social service interventions developed by UNICEF in partnership with Municipalities.

22 Sistema de Alerta Preventivo (SAP) has been developed as part of the Brasil na Escola programme.

2 Sistema Presenga (available at https://presenca.mec.gov.br/seb/) is an attendance monitoring system
maintained by MEC to track school drop-out a metric connected toparticipation in cash transfer
programmes.

24 Notably, through the self-assessment tool developed by the Brazilian education innovation centre (CIEB
— Centro de Inovagédo para a Educagao Brasileira), available at https://quiaedutec.com.br/educador and
accessible to teachers upon registration.

25 Qutputs from axis no. 2 of the Tempo de Aprender literacy programme. Available at
https://alfabetizacao.mec.gov.br/tempo-de-aprender, in Portuguese.

26 Inclusing MEC-supported channels such as TV Brasil (available at https:/tvbrasil.ebc.com.br/tags/canal-
educacao) to channels such as TV Escola (available at https://tvescola.org.br) providing content for
teachers.

27 Through the Hora do ENEM platform, available at https://www.horadoenem.org.br/#, in Portuguese.

28 The MECPIlace platform (MECPlace — Ecossistema de Inovacdo e Solugdes Educationais Digitais,
available at https://www.gov.br/mec/pt-br/mecplace, in Portuguese).

2% Such as the state of Parana, which established partnerships directly with Google, Microsoft and EdTech
such as Khan Academy, available to students enrolled in state-run schools and aggregated at a resources
portal (available at Plataformas Educacionais | Escola Digital - Professor).

30 From the Pesquisa TIC Educagdo 2021, survey available at Cetic.br - TIC Educacéo in Portuguese.
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31 Through the Educa Mais Norte e Nordeste programme, available at Programa Educa Mais Norte e
Nordestein Portuguese.

32 The Norte Connectado and Nordeste Conectado programmes, respectively.

3 From the Portuguese acronym for Base Nacional Comum Curricular, available at

http://basenacionalcomum.mec.gov.br/, in Portuguese. A detailed study has been performed by CIEB and
can be found at https://cieb.net.br/wp-content/uploads/2018/10/BNCC-e-cultura-digital.pdf, in Portuguese.

34 With notable examples such as the state of Ceara in the Brazilian Northeast or Parana in the South that
provide in-service teacher training in digital competences.

35 Available at https://www.gov.br/participamaisbrasil/ministerio-da-educacao for Ministry of Education
consultations, and https://www.gov.br/participamaisbrasil/ for the government at large.

36 From the Portuguese acronym for Lei Geral de Prote¢do de Dados Pessoais, referring to Law No. 13
709 from 14 August 2018, available at https://www.planalto.gov.br/ccivil 03/ ato2015-
2018/2018/1ei/113709.htm, in Portuguese.

37 The education secretary of Espirito Santo state in Southwestern Brazil, which provides data rights,
relevant national and local legislation, means to access educational data, and details of its data protection
officer at its website.

3% The state of Parana informs students and guardians of their data rights at enrolment and assures
compliance with data protection regulation by keeping all collected data within the state borders by working
in tandem with the state-run technology and IT company CELEPAR and adopting stringent privacy
measures such as only storing hashed biometrical data used in facial recognition.

3% Notably, the ID Estudantil (https:/idestudanti.mec.gov.br/) and Rede Aprender
(https://www.gov.br/mec/pt-br/rede-aprender) programmes, respectively.

40 For example, INEP’s open data plan can be accessed at https://www.gov.br/inep/pt-br/acesso-a-
informacao/dados-abertos, in Portuguese.

4! From the OECD Going Digital Toolkit, available at Start-up firms (up to 2 years old) in information
industries as a share of all businesses | Innovation Indicators (oecd.orqg)

42 From the EdTech mapping available at Mapeamento EdTechs 2022 (abstartups.com.br) in Portuguese.

43 Such as the FINEP Start-up programme (http://www.finep.gov.br/apoio-e-financiamento-
externa/programas-e-linhas/finep-startup), supported by the Ministry of Science and Technology, or the
Booster SEPRO Ventures programme (http://booster.ventures.serpro.gov.br) maintained by SEPRO, an
entity under the Ministry of Economy.

COUNTRY DIGITAL EDUCATION ECOSYSTEMS AND GOVERNANCE © OECD 2023


https://www.gov.br/mec/pt-br/acesso-a-informacao/institucional/secretarias/secretaria-de-educacao-basica/programas-e-acoes/educa-mais-norte-e-nordeste
https://www.gov.br/mec/pt-br/acesso-a-informacao/institucional/secretarias/secretaria-de-educacao-basica/programas-e-acoes/educa-mais-norte-e-nordeste
http://basenacionalcomum.mec.gov.br/
https://cieb.net.br/wp-content/uploads/2018/10/BNCC-e-cultura-digital.pdf
https://www.gov.br/participamaisbrasil/ministerio-da-educacao
https://www.gov.br/participamaisbrasil/
https://www.planalto.gov.br/ccivil_03/_ato2015-2018/2018/lei/l13709.htm
https://www.planalto.gov.br/ccivil_03/_ato2015-2018/2018/lei/l13709.htm
https://idestudantil.mec.gov.br/
https://www.gov.br/mec/pt-br/rede-aprender
https://www.gov.br/inep/pt-br/acesso-a-informacao/dados-abertos
https://www.gov.br/inep/pt-br/acesso-a-informacao/dados-abertos
https://goingdigital.oecd.org/indicator/34
https://goingdigital.oecd.org/indicator/34
https://oecd-my.sharepoint.com/personal/stephan_vincent-lancrin_oecd_org/Documents/CERI%20Innovation%20Strategy%20team%20folder/Project%20-%20SMART%20DATA/Questionnaires/Country%20notes/3.%20final/available
https://abstartups.com.br/wp-content/uploads/2022/11/MAPEAMENTO-EDTECH-1.pdf
http://www.finep.gov.br/apoio-e-financiamento-externa/programas-e-linhas/finep-startup
http://www.finep.gov.br/apoio-e-financiamento-externa/programas-e-linhas/finep-startup
http://booster.ventures.serpro.gov.br/

|41

Canada

This note provides an overview of Canada’s digital education ecosystem,
including the digital tools for system and institutional management and digital
resources for teaching and learning that are publicly provided to schools and
educational stakeholders. The note outlines how public responsibilities for
the governance of digital education are divided and examines how Canada
supports the equitable and effective access to and use of digital technology
and data in education. This includes through practices and policies on
procurement, interoperability, data privacy and regulation, and digital
competencies. Finally, the note discusses how Canada engages in any
initiatives, including with the EdTech sector, to drive innovation and research
and development towards an effective digital ecosystem.
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Key features

e In Canada, the provinces and territories have exclusive jurisdiction over education. Provinces and
territories provide school districts with digital tools for system and institutional management, and,
albeit to a lesser extent, with digital resources for teaching and learning. School districts and
schools staff receive guidance and professional training on the use of those tools and resources,
but they can acquire and use those from other providers through their own procurement decisions.

e Provinces and territories follow their own digital education strategies and set up their own rules and
guidelines as regards the governance of data and digital technology in education. Provinces and
territories take action to cultivate students and teaching staffs’ digital literacy, incentivise the use
of digital tools in schools, and implement policy mechanisms to support equity of access and use
of digital technology, interoperability, or research and development.

General policy context

Division of responsibility

In Canada, responsibility for education at all levels is vested in provinces and territories, and each province
and territory has developed its own system of education. These different systems of education reflect the
unique contexts of their provinces or territories, thereby allowing them to respond to their specific needs,
most notably to their historical and cultural realities. While mechanisms to ensure co-ordination and joint
activities across provinces and territories are in place, there is no federal ministry of education or national
policy in education."

Provincial and territorial departments and ministries responsible for education define the policy and
legislative frameworks to guide management and teaching practices and provide administrative and
financial management of their respective education systems. At a more local level, the governance of
education lies in the hands of sub-provincial and sub-territorial units, which are called school districts (or
school boards). Each school district is responsible for the administration of a group of schools (including
the financial aspects), setting school policies, hiring teachers, implementing curriculum, and making
decisions about new major expenditures.

Expenditure on public education comes from municipal, provincial, territorial, and private sources. Most
public schools receive a per-student amount.? Private or independent schools also receive funding from
government sources in six provinces or territories provided that they meet certain criteria, such as following
the provincial or territorial curriculum and employing provincially or territorially certified teachers.?

Public responsibilities for providing access to, supporting the uptake of, and regulating the use of digital
technologies in education follow this division of responsibility. Across Canada, the provincial and territorial
governments would typically be responsible for providing digital tools for system and institutional
management, supported by school districts, while the responsibility for providing digital resources for
teaching and learning would be delegated to school districts mainly, occasionally supported by their
provincial or territorial governments.

Digital education strategy

As provincial and territorial governments hold exclusive responsibility over education, there is no digital
education strategy at the national level. Provinces and territories have developed their own strategies. The
province of Québec, for instance, released a comprehensive Digital Action Plan for Education and Higher
Education in 2018 to support the development of digital literacy, enhance teaching and learning practices
with digital technologies, and create an environment conductive to the development of digital technologies
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in the education system.* At the pan-Canadian level, provinces and territories do come together to share
best practices and learn from one another’s digital strategies, policies and initiatives; this forum is
coordinated through the Council of Ministers of Education, Canada (CMEC).

The COVID-19 crisis has sped up both the implementation and uptake of the measures initiated by the
digital education strategies across the country. Since 2020, most provinces and territories have
significantly increased their expenditures on schools’ broadband connection or digital devices (in schools
as well as for students directly, sometimes on a one-to-one basis). For example, Newfoundland and
Labrador invested CAD 20 million (USD 14.8 million) for the purchase of laptops for all teachers, and
Chromebooks for all junior and high school students across their primary through secondary education
system. Some of the provinces and territories have also invested public funding to improve Wi-Fi
connection and Intranet servers in schools, as well as to provide specific devices for students with special
needs.

Beyond education policy, several provinces and territories have instituted regulations to ensure a coherent
use of digital technologies across different policy areas. For instance, the “User Acceptable Use Policy”
from Saskatchewan outlines policies, standards, and guidelines that should be followed when using the
Government of Saskatchewan’s digital assets (i.e., computers, software, communication tools, intranet,
the Internet, etc.).

The public digital education infrastructure

Across Canada, provinces and territories publicly provide several components of the digital education
ecosystems. Schools and teachers can choose to acquire additional elements, either directly from the
private sector or from other education stakeholders that release tools and resources for free (e.g.,
philanthropists, education publishers, universities, teachers, EdTech and other companies). This section
reviews two aspects of the public digital infrastructure in education across Canada: digital tools for system
and school management, and digital learning resources for teaching and learning.

Digital ecosystem for system and school management

Student information and learning management system

A student information system typically sits as the cornerstone of a digital infrastructure for education
management. In Canada, most provinces and territories have one or more student information systems.
They tend to be owned and developed by public authorities — rather than purchased from commercial
providers, and sometimes managed at the school district level. Most systems store student data tagged
with unique and longitudinal identifiers, which can sometimes be linked with students’ teachers (at the
district level, not above) or with standardised tests results — as many provinces and territories have their
own standardised assessment, administered on a census basis, sometimes digitally as discussed below.

In New Brunswick, for instance, public authorities use a Student Registration System that they have
developed and operate for primary and secondary education levels. This system allows schools to access
analytics dashboard at the school district level. There is no dashboard at the provincial level yet, even
though data are transferred to the provincial databases in real time.

In Manitoba, public authorities use their own student information systems (SISs) that are managed by
individual school districts themselves. The province does not have a real time access to school district
data. Instead, a snapshot of some data is collected on a regular basis and reflected at the provincial level
in a system called Education Information System.

At the Canada-level, however, CMEC and Statistics Canada do not rely on the provinces’ (and territories’)
student information system(s) to collect data for the Pan-Canadian Education Indicators Programme;
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instead, they send questionnaires that all 13 provinces and territories answer in aggregate format,
providing no micro data.®

Provinces and territories, as well as some school districts, usually provide schools with learning
management systems (LMSs) to help them manage their operations and student information at the school
level. Contrary to student information systems, learning management systems are typically licenced from
commercial providers by provincial and territorial governments and distributed to schools, although
generally there is no obligation to use them. Most learning management systems display analytics
dashboards and provide learning repositories. They are sometimes interoperable with the student
information system used in the province or territory (or the school district), but more rarely with other data
management and learning systems used in schools because privacy and data protection rules would
prevent it. For the same reason, learning management systems are typically not the solution used by
schools to communicate with parents. A separate customer relationship management system fulfils that
function, as is the case in New Brunswick where schools use SchoolConnect. In Canada, the operational
decisions regarding the tools used to communicate with parents are often made at the school or school
district level.

In Alberta there are eight vendors providing learning and education management services integrating with
the Provincial Approach to Student Information (PASI, a student information system) - systems such as
PowerSchool, SchoolCloud and Edsembli, which are licensed from commercial providers, and managed
at the school district level. PAS/ was developed by Alberta Education to enable schools, school authorities,
ministries, and authorised organisations in Canada and internationally to effectively share student
information in real-time for a seamless transition from school to school. In Alberta, the Provincial Approach
to Student Information (PASI) is a province-wide student information system that allows schools, school
authorities and the ministry to share student information in real-time. Currently, 97.1% of student
enrolments in Alberta are tracked in PAS/ via schools and authorities’ learning management systems. The
remaining 2.9% are schools who are using PAS/ directly, even though the use of PAS/ is not mandatory.

In New Brunswick, public authorities have procured the license for the Desire 2 Learn’s Brightspace
learning management system and mandated schools to use it. Microsoft’'s OneNote for classrooms is also
procured by public authorities and used as a lighter system for learning management. In Manitoba, public
authorities have also procured the licence for Brightspace, but its use is not mandated for schools, and
school districts can provide a different solution instead. In other provinces or territories like the Northwest
Territories, the choice of a learning management system entirely rests on school districts.

Admission and guidance

In Canada, neither provinces or territories nor school districts provide student admission management
systems. Student admission into primary or secondary institutions is managed by schools themselves, and
rarely so via a digital solution. The province of New Brunswick is one of the exceptions, as it provides a
government-level system of online pre-registration to public schools, which parents and legal guardians
can access through their Parent Portal, along with other online services and information about education
in the province.®

Similarly, only a few provinces or territories provide study and career guidance platforms for students,
although more and more provinces and territories are now developing such platforms. Manitoba has
developed its own platform, Manitoba Career Prospects, to help students navigate the education system
and find information about their future career.” The platform also provides guidance for educators to help
young people in Manitoba explore career options and appropriate study paths in the province.

Some provinces and territories report providing schools with myBlueprint as the career and study guidance
platform for students. In those schools, students have access to myBlueprint's Education Planner. The
planner is tailored to students’ province or territory of residence and provides them with a comprehensive
study and career planning programme from lower to post-secondary education, self-assessment tools to
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understand their skills and aspirations, information about eligibility criteria into selective tracks, and
province-specific graduation requirements, and more.

Assessment and exams

Across Canada, all 10 provinces, participate in the Pan-Canadian Assessment Program (PCAP) that
assesses students in grade 8 (usually 12-13 years old) in reading, mathematics, and sciences. The PCAP
is conducted on a sample basis, with only a proportion of students from some schools participating for
each province or territory, so that their results are representative at the provincial or territorial level. Most
provinces and territories also conduct standardised assessments on a census basis — meaning that all
students from a specific cohorts participate in the evaluation. Some regions are working towards the
implementation of digital tools to administer their own provincial/territorial student assessments. For
example, the province of New Brunswick uses online tools to conduct provincial assessments and
evaluations. In Alberta, since 2023, the provincial achievement tests (a student evaluation) in grades 6 and
9, as well as portions of the grade 12 exams (a high-stake assessment) administered by the province are
accessible on a new digital assessment platform instead of using the traditional paper and pencil approach.
Alberta is using a phased-in optional implementation approach to introduce the new platform to administer
these provincial assessments.

Other digital tools

Provinces and territories resort to several other digital tools to support system and school management,
although to varying degrees across Canada. Typically, smaller (or less populated) provinces or territories
tend to provide additional tools at government level more often than larger ones would do, as the latter
would delegate this responsibility to school districts.

This is notably the case for administrative function systems. In the Northwest Territories, teachers
employed in six out of eight school districts are public sector employees, hence there is a central system
managed by the territorial Department of Finance to support human resources management and pay, and
budget functions. This is also the case in New Brunswick.

Provinces and territories also provide knowledge management systems, both for the francophone and
anglophone communities. In New Brunswick, schools have access to digital textbooks via OverDrive, for
instance; but in other provinces and territories, this type of content repository is directly integrated to the
learning management system used across the school districts.

Digital ecosystem for teaching and learning

Similarly to the digital ecosystem for system and school management, Canadian provinces and territories —
rather than the federal government — provide digital resources for teaching and learning, which schools,
teachers and students are generally free to use.

Open-access resources

Albeit provided by specific provinces or territories, a share of the digital teaching and learning resources is
openly available to anyone in Canada. TV education is an example. Provinces and territories provide video
contents for teaching and learning that were typically aired on TV during the COVID-19 school closures
and that are now curated online. For instance, Québec has Télé Québec’s Passe Partout; other, less
populated provinces such as Saskatchewan also have their own educational TV programmes. All contents
are mapped to provincial or territorial curricula, but any Canadian can access them.

Some provinces and territories also launched educational platforms for distance learning during the
COVID-19 crisis. Some of those platforms are at least partially accessible in an open-access mode. For
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instance, Québec’s L’Ecole Ouverte (“Open School”) platform opened in March 2020 to enable anyone to
access open educational resources (OER).8 Again, although this bank of resources is explicitly mapped to
Québec’s curricula from pre-primary to secondary education (including VET), and thus addressed to
students studying at those levels, in practice anyone can consult those resources. Users have also access
to digital resources for continuous adult learning, as well as pedagogical content to support parents and
teachers. In Alberta, students, parents and teachers have access to New.LearnAlberta.ca, a bilingual
platform that houses Alberta’s new curriculum, learning and teaching resources, and other tools and
information that support the implementation of curriculum.

Educational platforms and closed-access resources

In parallel to open-access digital resources, most provinces and territories also provide teachers and
students formally enrolled in their education system with closed-access resources. For instance, on the
same Québec’s L’Ecole Ouverte platform mentioned above, users with login credentials (provided by their
schools) have access to a dedicated Ma Classe (“My Classroom”) space.® On Ma Classe, students can
find the right set of both static and interactive resources to foster and consolidate their learning; teachers
can retrieve the peer-reviewed digital teaching resources in Québec or create their own resources, using
their individual space as a workshop; and parents can find reference tools to provide their children with
appropriate support. The platform features a set of assistive tools for accessibility, and some of the curated
resources are tailored for students with special needs. The province of Saskatchewan has a similar
educational platform, EDonline, whose access is permitted through a login credential given to all teachers
and students in the province.°

Beyond what is developed and provided at the provincial or territorial level, teachers and students in
Canada generally have access to sets of more specific digital teaching and learning resources that are
directly procured by their school districts from commercial vendors. Virtually every school also offers
access to a virtual classroom environment (such as Google Classroom or Microsoft Teams), and to a
platform for teacher development. However, these are procurement choices that are generally made at the
school district level or lower.

Access, use and governance of digital technologies and data in education

Ensuring access and supporting use

Equity of access

Across Canada, provinces and territories have issued rules and guidelines to ensure equitable access to
digital tools and resources. Some equity mechanisms target schools and school districts, from rural or
lower socio-economic areas for instance; while others are targeted directly to students from low socio-
economic background and rural areas, or with special education needs. For instance, Québec’s Digital
Action Plan aims at recognising the diversity of people and needs in education and making sure all profiles
can benefit from the Plan’s measures. In particular, the Québec’s ministry of education plans to increase
its support on digital procurements wherever it can reduce digital gaps among teachers, students, and
parents. Together with the deployment and strengthening of an enabling infrastructure for digital education,
this represents the largest spending item in the Digital Action Plan’s investment framework. "

In addition, several equity mechanisms were put in place in response to school closures during the
COVID--19 crisis. British Columbia, New Brunswick, Nova Scotia, the Northwest Territories, and
Newfoundland and Labrador provided devices to students with limited or no technology at home.'? On the
front of the digital divide, the Government of Canada implemented a federal strategy, “High Speed Access
for All: Canada’s Connectivity Strategy”, that aims to connect all Canadians with access to the internet at
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higher speeds. The strategy is funded by a new CAD 1.7 billion (USD 1.26 billion) Universal Broadband
Fund and focuses on rural and indigenous communities with the objective of having 100% of Canadians
connected by 2030.13

However, having equitable access to hardware infrastructure does not necessarily lead to equality in the
use of software. Sections below describe what efforts Canadian provinces and territories deploy to
measure and bridge the gap between the availability and uptake of digital tools and resources.

Supporting the use of digital tools and resources

Canadian provinces and territories use direct and indirect incentives to support the access to and use of
digital tools and resources at the system, school district, school, and classroom levels.

First, provinces and territories may mandate the use of some of the tools that they directly provide or
procure, for instance through binding regulation, typically when it concerns tools for system and school
management that require full uptake to function at their best. Some provinces and territories may require
the use of prescribed software, such as the student information system, to facilitate follow-up on students’
educational progression.

Second, while schools and teachers have autonomy to procure additional digital tools and resources at
their discretion, provinces and territories support them in the process in various ways. Most provincial and
territorial governments directly procure digital tools and resources on behalf of schools using the leverage
of larger orders to negotiate lower prices and more favourable contractual conditions with suppliers. Among
them, some provinces and territories have mandated regional organisations to handle digital procurements
in education, such as Service New Brunswick, Saskatchewan’s Electronics Partnership programme, or
Focused Education Resources in British Columbia.'* Typically, provinces and territories provide non-
earmarked subsidies (e.g. operational budget) to school districts, but in a few cases those subsidies are
earmarked for digital technology. Some provinces and territories also pre-authorise lists of digital resources
that school districts can acquire with their own budget, while others impose criteria on the purchase of such
resources with regard to equity of access, interoperability, or security. For example, in Alberta, the ministry
uses the standard Government of Alberta procurement policies and has requests for qualifications
specifically for the procurement of teaching and learning resources, in line with the provincial curriculum.
In addition to formal procurement and contracts, the use of grants, permission to use the province'’s or
school districts’ standing offers (i.e. offers from potential suppliers), and internally developed resources are
being leveraged to provide a comprehensive set of resources that school authorities may choose to use.

In Québec, it is the responsibility of school boards and school service centres to purchase digital equipment
(e.g., computers) and software (e.g., subscriptions to digital educational resources). Administrators are
invited to use the Government Procurement Centre (Centre d’acquisitions gouvernementales — CAG) to
make these purchases. The CAG proposes items that have been checked for their security, for example
in terms of web hosting and pedagogical qualities. Purchases below a certain financial threshold can be
made locally, without the engagement of CAG. In other cases, some purchases are made by the Québec
Ministry of Education for the entire public network, such as the audio-visual kits distributed during the
pandemic or the national licenses for access to digital educational resource platforms (e.g., Radio-
Canada’s Curio).

Finally, provinces and territories provide central and local guidance on the use of the digital tools they
provide. For instance, Manitoba’s MERLIN, a special operating agency set up within the Department of
Central Services, is responsible for facilitating and coordinating the delivery of technology services to the
education community across the province.'® Provinces and territories also offer professional learning
opportunities for administrative (government and school) staff to improve their use of data and digital
management tools, and for teachers to improve their use of digital resources in their teaching. Here again,
the COVID-19 pandemic has boosted the provision of professional learning for teachers in provinces and
territories like Québec and Yukon.'®
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Cultivating the digital literacy of education stakeholders

Canadian provinces and territories aim to engage all education actors in the digital transformation of their
education systems and developing teachers’ digital literacy is one way to achieve this.

While setting rules and guidelines on digital competences and qualifications of teachers is a provincial and
territorial responsibility, only a few provinces and territories have done so. Usually, teachers have the
opportunity to develop their pedagogical competencies of the use of digital technologies through dedicated
in-service professional development, on a case-by-case basis. Additionally, initial teacher education
programmes offered by accredited institutions may offer courses on the use of digital technologies in
teaching.

In Alberta, for instance, teachers and school leaders are held to professional practice standards.'” In
particular, the Teaching Quality Standard describes the professional competencies that teachers must
demonstrate when working directly with students. The standard “Demonstrating a Professional Body of
Knowledge” explicitly references indicators related to digital technology that includes incorporating digital
technology and resources to build student capacity for acquiring, applying, and creating new knowledge;
for communicating and collaborating with others; for critical thinking; and for accessing, interpreting and
evaluating information from diverse sources.'®

Another lever through which provinces and territories foster students’ and — indirectly — teachers’ digital
literacy is reforms of their curricula. Across Canadian provinces and territories, most curricula now include
at least some form of guidelines around the use of digital technology in class and integrate the development
of student skills to use and understand digital technology as a learning outcome. For instance, British
Columbia’s curriculum includes a course that mentions competencies such as being able to use familiar
tools and technologies to complete a task, to identify the impacts and consequences of the technology
they use, and to know the history of technology and how to safely use it.

Digital literacy of students could also be the object of collaboration between provinces and territories. In
the 2000s, the province of New Brunswick, Nova Scotia, Newfoundland and Labrador, and Prince Edward
Island developed the Foundation for the Atlantic Canada Technology Education Curriculum, a foundational
document outlining the common approach and vision for technology education in Atlantic Canada.® In
Québec, the 2019 Digital Competency Framework promotes the development of digital competence
throughout the educational community so that people can be autonomous and critical in their use of digital
technology. To facilitate the implementation of the framework, a pedagogical guide and a digital
competency development continuum have been developed. 2°

Governance of data and digital technology in education

At the federal level, Canada has two laws that define the largest part of the country’s regulation around the
protection of data and privacy, in education as well as in other public and private sectors: the Freedom of
Information and Protection of Privacy Act (FIPPA), and the Personal Information Protection and Electronic
Documents Act (PIPEDA). FIPPA protects personal information by setting guidelines for use and
guarantees individuals the right to access their own information held by public bodies, such as schools;
PIPEDA ensures that individual consent be acquired for personal information to be collected, used, or
disclosed. As most other matters related to education in Canada, it then depends on commissioners from
provinces and territories to enact further rules or guidelines about the protection of personal data and
privacy that are specific to education. Manitoba’s Freedom of Information and Protection of Privacy Act
and New Brunswick’s Right to Information and Protection of Privacy Act, for instance, set out rules that are
specific to education in those provinces. In particular, New Brunswick has shared guidelines as regards
what commercial vendors can and cannot do with the data collected within education settings, that school
districts should verify prior to negotiating procurement contracts.
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Beyond rules on data protection, provinces and territories regulate the use and management of education
data. Québec has set up rules about the accountability for digital technologies in education, for instance
defining responsibility in case of errors due to technology. In Québec, school boards are responsible for
ensuring the security of information and the protection of personal information for their employees and
students. The Québec Ministry of Education supports these practices through its Cyber Defense
Operations Center (“Centre opérationnel de cyberdéfense”), which collaborates with its counterparts in
other ministries and agencies, which are connected by the Québec Ministry of Cybersecurity and Digital
Technology.

Ministries or departments of education in each province and territory also determine their own policies on
the use of personal digital devices in schools. Across Canada, most schools encourage a bring-your-own-
device (BYOD) policy in some way for learning purposes. In Prince Edward Island, a minister’s directive
has allowed students to use their own mobile devices in classrooms for educational purposes as long as
they agree to abide by learning expectations and sign a responsible use agreement.2' On the contrary,
Alberta and British Columbia have no ban on the use of mobile phones in primary and secondary
classrooms.??> However, schools and school districts can set their own policies.

Only a few provinces and territories have set up guidelines to promote interoperability between their
different digital tools. Such guidelines may encourage the use of open standards on educational
technologies and on educational data, as well as of specific technical standards, or the use of tools certified
by standard agencies. In Northwest Territories, the government promotes interoperability of data as part
of the procurement process. In Québec, the ministry of education has set up the Digital Intelligence Task
Force (“Chantier d’intelligence numérique”) to address the challenges of harmonising student data across
the public network. This work aims to provide easier access to reliable and relevant data to support
education stakeholders in their decision-making, as well as to reduce the administrative burden through
the sharing of a central information exchange platform between the education network and the Québec
Ministry of Education. Moreover, to support the integration of artificial intelligence into the education
network, the Québec Ministry of Education has set up a centre of expertise in artificial intelligence, whose
objectives include defining a common Al vision for the network and providing expert support to make this
vision a reality.?3

Supporting innovation and research and development (R-D) in digital education

Developing a national education technology ecosystem presents challenges both to developing
appropriate local tools and to incentivising relevant innovation by external stakeholders. Providing
incentives, supporting R-D, and funding education technology start-ups are part of the typical innovation
portfolio countries could consider. In Canada, such efforts are under provincial and territorial responsibility.

Canadian provinces and territories are trying to support the use of education data for research. In New
Brunswick, for instance, educational authorities aim to reconcile data privacy legislation with the linkage of
educational datasets as a way to facilitate equitable access to and use of educational data for research
and development. However, provincial and territorial governments rarely interfere in academic research.
Recent exceptions arose with the COVID-19 pandemic when governments set up research programmes
with a focus on the impact of the crisis on learning and well-being. And in certain provinces or territories,
such as Québec, provincial authorities have commissioned academic papers on the use of digital
technologies to support teaching and improve school management functions.

Instead of conducting their own R-D on digital tools, several Canadian provinces and territories have
established relationships with other education stakeholders, including from the private sector, to support
digital innovation in education. Some provinces and territories provide monetary incentives for the
development of teaching and learning resources by organisations as well as by teachers and school staff;
as well as non-monetary incentives (such as organising conferences or networking forums) to support
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collaboration between EdTech companies and educational institutions. For example, in Québec, the
Association des Enterprises pour le développement des technologies éducatives au Québec (Edteq) is a
central actor in the provincial educational technology landscape and internationally. The aim of the
Association is to promote the work of its members and accelerate the digital transformation of education
in the province.

In the future, Canadian provinces and territories envision to strengthen their provision (or their support to
the provision) of various aspects of their digital infrastructure for education, depending on their current
infrastructure. In Manitoba, work is underway to explore the creation of system that will consolidate school
districts’ information systems and the provincial department’s system (E/S) into one province-wide student
information system; while in New Brunswick, priority efforts will be made towards the implementation of
digital exams and digital credentials. More broadly speaking, the digitalisation of different types of
assessment is a prevalent topic of reflection across Canada. Similarly, most provinces and territories will
continue to develop and improve their provision of online educational platforms and resources for teaching
and learning.

Notes

' In Canada, the federal, provincial, and territorial governments have a constitutional responsibility for the
education of First Nations, Métis, and Inuit students. While the Government of Canada has a responsibility
for education of students who attend schools on First Nations reserves, provincial and territorial public
education systems provide education to First Nations, Métis, and Inuit students who attend schools off-
reserve.

2 A fixed amount of money for each student enrolled in the school. In secondary school, it may be
associated with number of credit hours in which the student is enrolled. A fixed amount of money for each
student enrolled in the school. In secondary school, it may be associate with number of credit hours in
which the student is enrolled. In Alberta, funding provided is not allocated for specific students or schools.
Rather, the Weighted Moving Average (WMA) Full Time Equivalent (FTE) enrolment is used to allocate
funding for the Early Childhood Services (ECS)-Grade 12 instructional activities of the entire school
jurisdiction.

3 Those six jurisdictions: Alberta, British Columbia, Manitoba, Québec, Saskatchewan, and the Northwest
Territories.

4 Québec’s Digital Action Plan: http://www.education.gouv.qc.ca/en/current-initiatives/digital-action-
plan/digital-action-plan/

5 Report of the Pan-Canadian Education Indicators Programme:
https://www150.statcan.gc.ca/n1/en/catalogue/81-582-X

6 New Brunswick’s Student admission management system:
https://www.nbed.nb.ca/parentportal/en/PreReg/Home/Index/5/?district=; Parent Portal:
https://www.nbed.nb.ca/parentportal/en/

" Manitoba Career Prospects: https://manitobacareerprospects.ca/request-a-speaker.asp

8 Québec’s Open School platform: https://ecoleouverte.ca/

COUNTRY DIGITAL EDUCATION ECOSYSTEMS AND GOVERNANCE © OECD 2023


http://www.education.gouv.qc.ca/en/current-initiatives/digital-action-plan/digital-action-plan/
http://www.education.gouv.qc.ca/en/current-initiatives/digital-action-plan/digital-action-plan/
https://www150.statcan.gc.ca/n1/en/catalogue/81-582-X
https://www.nbed.nb.ca/parentportal/en/PreReg/Home/Index/5/?district=
https://www.nbed.nb.ca/parentportal/en/
https://manitobacareerprospects.ca/request-a-speaker.asp
https://ecoleouverte.ca/

| 51

® Québec’s Open School’'s My Classroom: https:/ecoleouverte.ca/se-connecter

10 Saskatchewan’s EDonline platform:
https://www.edonline.sk.ca/webapps/blackboard/content/listContent.jsp?course id= 3344 1&content id
= 132842 1&mode=reset

" Québec’s Plan d’Action Numérique:
http://www.education.gouv.qc.ca/fileadmin/site_web/documents/ministere/PAN_Plan action VF.pdf

12 Provision of devices during the COVID-19 crisis:
https://www.researchgate.net/publication/343816812 Documenting Triage Detailing the Response of
Provinces and Territories to Emergency Remote Teaching

3 Canada’s Connectivity Strategy: https://ised-isde.canada.ca/site/high-speed-internet-
canada/en/canadas-connectivity-strategy; Universal Broadband Fund: https://ised-
isde.canada.ca/site/high-speed-internet-canada/en/universal-broadband-fund; Previous federal plans on
universal broadband access include the Connect to Innovate Program, the Rural and Northern Stream of
the Investing in Canada Infrastructure Program, the Accelerated Investment Incentive, and connectivity
projects from the Canada Infrastructure Bank and the Canadian Radio-television and
Telecommunications Commission (CRTC).

14 British Columbia’s Focused Education Resources: https://focusedresources.calen

5 Manitoba’s MERLIN: https://www.merlin.mb.ca/

'6 Professional learning opportunities for teachers as result of the pandemic:
https://www.researchgate.net/publication/343816812 Documenting Triage Detailing the Response of
Provinces and Territories to Emergency Remote Teaching

7 Alberta’s professional practice standards: https://www.alberta.ca/professional-practice-standards.aspx

8 UNESCO Education Profile - Technology in Canada: https://education-profiles.org/europe-and-northern-
america/canada/~technology#2.3

'® Foundation for the Atlantic Canada Technology Education Curriculum:
https://www.gov.nl.ca/education/files/k12 curriculum documents teched te found nf-lab full.pdf

20 Québec’s Digital Competency Framework, pedagogical guide and development continuum:
http://www.education.gouv.qc.ca/en/references/tx-solrtyperecherchepublicationtx-
solrpublicationnouveaute/results/detail/article/digital-competency-framework-
1/?a=a&cHash=2f4087f0a706e2c970404d73cee9719d

21 Rules on students’ own device in schools: Ontario: https://www.ontario.ca/page/cellphones-and-other-
personal-mobile-devices-

schools#:~:text=Personal%20mobile %20devices%20are%20allowed,for%20health%20and%20medical
%20purposes; Prince Edward’s Island:
https://www.princeedwardisland.ca/sites/default/files/publications/min_directive 2021 03 responsible u
se _agreement cit 21-22 0.pdf
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https://ised-isde.canada.ca/site/high-speed-internet-canada/en/canadas-connectivity-strategy
https://ised-isde.canada.ca/site/high-speed-internet-canada/en/universal-broadband-fund
https://ised-isde.canada.ca/site/high-speed-internet-canada/en/universal-broadband-fund
https://www.canada.ca/en/innovation-science-economic-development/news/2016/12/connect-innovate-program.html
https://www.infrastructure.gc.ca/plan/icp-pic-INFC-eng.html?wbdisable=true
https://www.canada.ca/en/revenue-agency/services/tax/businesses/topics/sole-proprietorships-partnerships/report-business-income-expenses/claiming-capital-cost-allowance/accelerated-investment-incentive.html
https://cib-bic.ca/en/sectors/broadband/
https://crtc.gc.ca/eng/home-accueil.htm
https://crtc.gc.ca/eng/home-accueil.htm
https://focusedresources.ca/en
https://www.merlin.mb.ca/
https://www.researchgate.net/publication/343816812_Documenting_Triage_Detailing_the_Response_of_Provinces_and_Territories_to_Emergency_Remote_Teaching
https://www.researchgate.net/publication/343816812_Documenting_Triage_Detailing_the_Response_of_Provinces_and_Territories_to_Emergency_Remote_Teaching
https://www.alberta.ca/professional-practice-standards.aspx
https://education-profiles.org/europe-and-northern-america/canada/~technology#2.3
https://education-profiles.org/europe-and-northern-america/canada/~technology#2.3
https://www.gov.nl.ca/education/files/k12_curriculum_documents_teched_te_found_nf-lab_full.pdf
http://www.education.gouv.qc.ca/en/references/tx-solrtyperecherchepublicationtx-solrpublicationnouveaute/results/detail/article/digital-competency-framework-1/?a=a&cHash=2f4087f0a706e2c970404d73cee9719d
http://www.education.gouv.qc.ca/en/references/tx-solrtyperecherchepublicationtx-solrpublicationnouveaute/results/detail/article/digital-competency-framework-1/?a=a&cHash=2f4087f0a706e2c970404d73cee9719d
http://www.education.gouv.qc.ca/en/references/tx-solrtyperecherchepublicationtx-solrpublicationnouveaute/results/detail/article/digital-competency-framework-1/?a=a&cHash=2f4087f0a706e2c970404d73cee9719d
https://www.ontario.ca/page/cellphones-and-other-personal-mobile-devices-schools#:~:text=Personal%20mobile%20devices%20are%20allowed,for%20health%20and%20medical%20purposes
https://www.ontario.ca/page/cellphones-and-other-personal-mobile-devices-schools#:~:text=Personal%20mobile%20devices%20are%20allowed,for%20health%20and%20medical%20purposes
https://www.ontario.ca/page/cellphones-and-other-personal-mobile-devices-schools#:~:text=Personal%20mobile%20devices%20are%20allowed,for%20health%20and%20medical%20purposes
https://www.ontario.ca/page/cellphones-and-other-personal-mobile-devices-schools#:~:text=Personal%20mobile%20devices%20are%20allowed,for%20health%20and%20medical%20purposes
https://www.princeedwardisland.ca/sites/default/files/publications/min_directive_2021_03_responsible_use_agreement_cit_21-22_0.pdf
https://www.princeedwardisland.ca/sites/default/files/publications/min_directive_2021_03_responsible_use_agreement_cit_21-22_0.pdf
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22 FIPPA: https://web2.gov.mb.ca/laws/statutes/ccsm/f175e.php; PIPEDA:
https://www.priv.gc.ca/en/privacy-topics/privacy-laws-in-canada/the-personal-information-protection-and-
electronic-documents-act-pipeda/pipeda_brief/

2 The centre hosts experts from the Institut québécois d'intelligence artificielle (Mila), the Institut de
valorisation des données (IVADO), the Observatoire international sur les impacts sociétaux de
l'intelligence artificielle et du numérique (OBVIA), the Centre de transfert pour la réussite éducative du
Québec (CTREQ) and GRICS.
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Chile

This note provides an overview of Chile’s digital education ecosystem,
including the digital tools for system and institutional management and digital
resources for teaching and learning that are publicly provided to schools and
educational stakeholders. The note outlines how public responsibilities for
the governance of digital education are divided and examines how Chile
supports the equitable and effective access to and use of digital technology
and data in education. This includes through practices and policies on
procurement, interoperability, data privacy and regulation, and digital
competencies. Finally, the note discusses how Chile engages in any
initiatives, including with the EdTech sector, to drive innovation and research
and development towards an effective digital ecosystem.
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Key features

¢ Ahigh degree of school autonomy combines with a significant presence of the government in Chile
due to its funding of both public and private owned schools through subsidies.

e Widely adopted information systems are provided to schools, with mandated use for those
benefitted by public funds. Those include a student information system and a student admission
system. An early warning system is being piloted.

e Interoperability is mandated by law, and the country has long-standing data privacy and
transparency regulations.

General policy context

Division of responsibility

Educational institutions, public or private, operate with a fair degree of autonomy in Chile. Institutions are,
nonetheless, regulated, assessed, and supported by a network of institutions, forming the national quality
assurance system (the Sistema de Securement de la Calidad — SAC). The SAC is made of four institutions
working in co-ordination: the Ministry of Education (Ministerio de Educacién — MINEDUC), that acts as the
guiding institution regarding policy, curriculum, and its implementation; the education superintendency
(Superintendencia de Educacion), tasked with the inspection of institutions; the education quality agency
(Agencia de Calidad de la Educacion), in charge of educational assessment; and a national education
council (Consejo Nacional de Educacion), that discusses and approves key documents such as the
national curriculum guidelines, performance standards, and the national assessment plan.

Schools can be publicly or privately run. The former can be administered by the municipality, or by local
education services (servicios locales de educacion), entities created to take over municipal
responsibilities.” Private schools are managed by private individuals or entities, and most are publicly
subsidised. This type of institution served the majority of Chilean students as of 2020 and are under similar
governmental oversight as public schools.?

Responsibilities for providing access, supporting the use of, and leveraging the potential of digital
technologies in education reflect this combination of autonomy and top-down policy, regulation, and
assessment. While sub-national authorities or schools themselves oversee the provision of institutional
management systems to the institutions under their care, the central government provides system
management tools to all schools. Access to teaching and learning resources is also provided by the central
government but, as schools are often autonomous with respect to their teaching, resources can be
provided by institutions themselves or by their maintaining entity.

Regulation on equitable access and use of digital education in classrooms are set by the central
government, albeit the quality of implementation depends heavily on schools. Data governance is also set
by the central government, with comprehensive data protection and interoperability regulations, as well as
rules on access to education data and a regularly updated national student register. In addition, compliance
to regulations is checked by regular or prompted inspections by the above-mentioned education
superintendency.

Digital education strategy

Digitalisation is seen as a key component of Chile’s development strategy to foster economic growth and
social inclusion, which motivated the development of digital transformation documents leading to the
country’s most recent 2035 government-wide strategy.> Gobierno Digital (digital government), a
department under the Ministry of the General Secretary of the Chilean President, oversees and coordinates
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coherent government-wide digital transformation efforts, with a mandate to establish norms related to
digital transformation, operate transversal digital platforms for public institutions, and organise
consultations on the implementation of digital transformation policy.

Albeit comprehensive, the national government-wide digital strategy does not focus specifically on digital
education, which is complemented by an education-specific strategy along four axes: connectivity, digital
infrastructure, development of capacities, and data governance, each with accompanying programmes
being developed by the Ministry.* In addition to education-specific initiatives, the potential of digital tools
to be a tool to improve the quality of education and the key role of digital competences are also highlighted
in the government-wide strategy. The education-specific strategy lists digital education initiatives that exist
in alignment with broader policy. Specific programmes exist for the provision of reliable high-speed
connectivity to schools; to provide devices to students, to support students with special educational needs
(SEN), as well as students most socio-economically disadvantaged, or schools in disadvantaged or remote
locations.

The public digital education infrastructure

The Chilean government provides quite a few elements of the digital educational infrastructure available
to public and publicly subsidised private schools, notably, a student information system that is widely used
and frequently updated, a student admission system that is universally used, and an early warning system
that is being rolled out in schools since its inception in 2020. Schools themselves have received support
to adopt learning management systems, especially during the COVID-19 pandemic, and larger institutions
often utilise platforms with embarked customer relationship management systems that facilitate
communication with parents.

The provision of digital resources for teaching and learning is also varied in Chile, with the central
government supporting open and closed repositories as a part of an environment where multiple
stakeholders such as publishers, EdTech companies, non-governmental organisations (NGOs), and
universities contribute with digital tools and resources.

Digital ecosystem for system and school management

Student information system and learning management system

Although the responsibility for providing primary and secondary education is devolved to sub-national
public entities and private organisations, the central government plays a central role on admissions and
notably funding, which being provided on a per-student basis and accounting for factors such as
attendance, leads to the wide adoption of government-provided tools for system management.

A main pillar of this digital infrastructure is SIGE (Sistema Informacién General de Estudiantes — general
student information system), a student information system adopted by most Chilean schools.® Due to how
schools are funded, schools that receive public subsidies (meaning public and privately subsidised
schools, accounting for over 90% of enrolled students) must provide data to SIGE. The system contains a
comprehensive amount of student data such as enrolment, attendance, performance in classroom
assessments, and indicators such as eligibility for supplementary funds (e.g., due to disadvantaged socio-
economic status, or special needs). It also contains data on school staff, being used for human resource
management and eligibility for further training, and for some tasks of institution management, such as
acknowledging receipt of textbooks and some measures of ICT infrastructure.

Students and school staff can be tracked longitudinally via their national identification number, which is
also used for all other interactions with the government and, allied with a significant degree of
interoperability with learning management systems fostered by existing data standards, allows for a wealth
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of information to be added to or obtained from SIGE.® Indeed, given that data must be provided within
existing standards to allow for interoperability and accountability, schools can use a wide variety of learning
management systems, depending on institutional choice or existing agreements, with Google Classroom,
Moodle, and several nationally developed systems as the most adopted tools.” Data from SIGE are also
available for the ministry and its quality assurance entities to guide data-driven policy making, and are
made available for the wider community in aggregated form on an open data portal (Datos Abiertos)®.

Admission and guidance

Admission to all public or publicly subsidised private schools to all education levels is managed by SAE, a
school admission system managed by the central government.® Families enrolling students have access
to a broad variety of school information, such as available openings and how competitive said openings
were in previous year, teaching plan and curricula, performance information, and extracurricular activities.
This information tends to be pushed into the SAE system directly through interoperability with the SIGE
information system mentioned above, creating yet another incentive for schools to keep their data up to
date.

As they submit their school selections to SAE, information is also retrieved from the Chilean Civil Registry
systems, which is interoperable with SAE and pre-fills a significant part of the applications with key
variables for the selection process such as socio-economic variables and the existence of enrolled siblings.
Should more submissions than openings exist, a selection process is performed through an algorithm
taking several priorities defined by existing regulations into account: prospective students with enrolled
siblings are prioritised, then remaining openings are offered to socio-economically disadvantaged students
up to a maximum of 15% of total openings, which are then followed by children of school staff and returning
drop-out students that were not expelled. The remaining openings, if any, are then randomly assigned to
prospective students not fitting the above-mentioned criteria.™®

Although there are orientations from the Ministry to schools when it comes to career guidance, there is no
comprehensive platform available to guide career choice available for Chilean students. There are
nonetheless resources made available by the government for students interested in continuing their studies
in tertiary education through the Mi Futuro portal (“my future”, available at https://www.mifuturo.cl/), where
students can find higher education institutions, and information on admission, careers and future job
prospects.

Exams and assessments

Students in Chile sit the SIMCE, a set of national system-level assessments in mathematics, reading and
other subjects such as natural and social sciences for students in grade 2, 4, 6, 8 and 10. The assessment
is administered on a census basis to schools, and the list of subjects can vary based on grade and year of
administration, with all grades taking reading in all editions.!" Given its scale, SIMCE is delivered as a
paper-based assessment, but digital tools are employed to support its administration, such as online item
grading platforms and digital tools for data reading and processing.

There is however the DIA, an online digital assessment, available on a voluntary basis for schools wishing
to assess their students in academic (maths and reading, with optional assessments on other domains
depending on the grade) and socio-emotional subjects on a formative basis.'> The DIA assessment is
designed to be delivered in three distinct moments within the school year: a first diagnostic test, a follow-
up halfway, and a closing assessment at the end. It is also available for all grades, but it enjoys wider
adoption within the first years of basic education.
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Other tools and resources

An early warning system, the SAT, has been rolled out by the government in 2020: it aims to predict and
prevent school drop-out from grade 7 to 12 students enrolled in public or publicly subsidised schools.
The SAT uses demographic, socio-economic, attendance, and performance information pushed from other
interoperable systems such as the SIGE student information system mentioned above as inputs to a
predictive algorithm, which then assigns a measure of drop-out risk to a given student. The algorithm is
developed by the ministry for social development and family (the MIDESOF) and transferred to the ministry
of education for management and implementation. Adoption of the SAT is not yet widespread within the
Chilean education system, and the SAT is not yet available for students in early years (i.e., before grade
7) or in other education modalities such as special education.

Digital ecosystem for teaching and learning

The government plays an active role in the provision of digital resources for teaching and learning in Chile,
providing access and resources, both in an open and closed form for the education community and aimed
at students and teacher development.

Textbooks are bought centrally for public and publicly subsidised schools, but students and teachers can
access all materials in digital form upon logging into a dedicated website, thus representing a wide offer of
static digital learning resources.'* These resources are complemented by digital libraries containing a wide
range of reading materials, both for classroom and leisure reading, in closed and open access modes.'®
In addition, platforms exist for students to learn through massive open online courses (MOOCSs), ranging
from the broad courses of additional languages and office software towards specific courses such as
programming.'® There is also a dedicated TV channel for educational content, and dedicated TV and radio
education produced for primary, secondary and VET students for broadcast and use.'”

Besides the above-mentioned resources that teachers can leverage in the classroom, resources are
shared to teachers through a government-maintained portal dedicated to the implementation of the national
curriculum. Teachers can find similar static digital learning resources as those provided to students, but
also guidance on the curriculum, its standards, and on assessment. There is also a bank of assessment
items, classified according to the curriculum, for use in the classroom.'® In-service teacher training is also
facilitated by an online portal offering courses directed at teachers reaching diverse facets of the teaching
profession, often with tutors through the Desarollo docente en linea portal.'®

Students with special educational needs are also a focus on the provision of digital resources. The ministry
supports a hub with an open educational resources (OER) repository containing textbooks with increased
fonts for students with vision impairments, guidance for teachers and institutions serving these students,
and a curated list of digital tools and resources for use in the classroom, including several to support
assistive technologies.?®

Access, use and governance of digital technologies and data in education

Ensuring access and supporting use

Equity of access

In Chile, funding for all public and publicly subsidised private schools is provided by the central government
on a per-student basis through a mechanism called preferential school grant (SEP).2" This funding scheme
aims at increasing equity within the education system by establishing increased funding for students with
disadvantaged socio-economic backgrounds, for those with special education needs, and those in rural
areas. Funding via the SEP also outlines a clear division on governmental oversight and implementation
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of policy — for instance, all institutions receiving funding via SEP are subject to the same admission
procedure (using the SAE system mentioned above) and providing required data for the government to
receive its funding.

Equity of access to reliable, high-speed, Internet connections and up-to-date devices capable of leveraging
digital education tools and resources are also the target of directed programmes. Indeed, dedicated
funding of high-speed Internet connectivity to schools, with accompanying guidance and support is
provided by the CpE2030 programme, which built on its previous CpE2011 cycle to bring infrastructure to
thousands of schools allied to the Aulas Conectadas programme, the latter providing also support and
further guidance.?? Devices are also provided to students at secondary education through the Me Conecto
para Aprender programme, which provided access to devices, resources, and Internet connectivity to
students and enjoyed quite a large coverage of students in public and publicly subsidised private schools,
with provision of equipment to schools, teachers, or students complemented by recent initiatives such as
the Kit Tecnologico para la Transformacién Digital equipment provision programme.?3: 24

Directed support to students with special educational needs (SEN) can be achieved by fully leveraging
digital educational resources and dedicated programmes exist to achieve this goal. Notably, the
Tecnologias de Aceso Universal para la Educaciéon (TAUE) programme aims to support access to
curriculum, combat drop-out, and foster the improvement of learning outcomes of students with special
education needs via the provision of assistive technologies, specific teacher training, and follow-ups in
institutions that serve SEN students such as special education schools or health facilities.?®

Supporting the use of digital tools and resources

The interplay between school or sub-national authorities’ autonomy and the government’s role as a funder
and supporter of education in Chile is also reflected in the resources and support available for the use of
digital education tools and resources for teaching and learning. There is a varied landscape of requisites
and resources: use of some platforms is mandatory for institutions funded by public resources and
additional non-earmarked subsidies exist for the adoption of others or acquisition of digital education
resources.

Indeed, the use of several digital platforms is mandated by the government for all schools funded by public
resources (i.e., public or publicly subsidised private institutions), namely assiduous data entry into the
centrally provided student information system (the aforementioned S/GE platform). In addition, the use of
the centrally provided student admissions system (the SAE) is also mandated.

Furthermore, the government also provides additional earmarked and non-earmarked subsidies for the
purchase of digital educational tools and resources. The former are connected to directed initiatives to
provide ICT infrastructure or devices, or assistive technologies (such as the programmes for students with
special needs mentioned in the previous section), while the latter are related to resources connected to
broader programmes supporting the improvement of overall learning outcomes.?® Furthermore, the
government also provides significant guidance for school administrators and other members of the
community looking to access these and other resources for instance, through the Comunidad Escolar
portal.?’

Cultivating the digital literacy of education stakeholders

The government provides professional learning opportunities for teachers to discover as well as improve
their use of digital education tools, and to embed digital competences into their teaching. Notably, the
Educarchile portal provides a list of curated digital tools for diverse uses in the classroom and in the
teaching profession (such as grading, presenting, or publishing material), while providing opportunities for
professional development and peer learning such as the Educarchile portal.?® Also, within the wide variety
of initial and in-service training provided within the ministry’s CPEIP, there are courses for teachers using

COUNTRY DIGITAL EDUCATION ECOSYSTEMS AND GOVERNANCE © OECD 2023



| 59

the Google Classroom suite, to those wishing to embed digital competences into their teaching, and the
above-mentioned MOOC platform Desarollo Docente en linea.?®

In addition, Chile is also promoting a framework for fostering digital citizenship of teachers, students, and
their families. This framework aims to develop the knowledge, skills and attitudes necessary for the full
exercise of data rights and democratic co-existence through the safe and responsible use of digital
technology. Resources and training, including on existing digital tools, is made available through a
dedicated website Ciudadania Digital (https://ciudadaniadigital.mineduc.cl/) and the initiative is expected
to inform curriculum development.

The training provided through these resources, both in pre- and in-service training, is regulated by exiting
standards. Rules dictating which standards teachers must meet exist within the legal framework underlying
Chilean education, and said standards have very clear competences and guidelines related to the use of
digital technology in teaching.®® Indeed, both initial and in-service standards highlight the need of
leveraging digital tools and resources within the classroom to improve teaching and accessibility of the
material, and promoting safe behaviours online and when using technology. '

Teachers’ digital literacy is also indirectly fostered by the presence of requisites for digital competences in
students’ national curricula. Educational institutions have a degree of autonomy implementing their own
approach but are bound to be based on national curricular basis and fundament documents outlining what
is expected from students at a given grade, arising from legislation in the matter that outlines the role of
schools in providing access to information and the effective use of information technology.®? These
documents, prepared and circulated by the ministry, outline the presence of digital competences, with ICT
competence figuring as a transversal skill to be taught in the early years (grades 1 to 6), and the use of
technology and technology-inspired problem-solving to present in the basis for further years (grades 7 to
12).3

Governance of data and digital technology in education

Data privacy is regulated in Chile through a specific law (Law 79 628) promulgated as early as of 1999,
making it the first one of its kind in South America. This law is due to be reformed following technological
developments in the last decades and Chile’s accession to the OECD in 2010.3* A bill proposed to this
goal has been proposed, inspired by the EU General Data Protection Regulation (EU GDPR), but has yet
to be promulgated into law. There is no specific legislation regarding schools or the broad data rights of
students, but legislation exists on the protection of financial information or debts acquired during
education.®®

Privacy regulations notwithstanding, access to education data is assured both by a broader access to
information law guaranteeing access to anonymised state information, and by specific legislation obliging
the government to provide disaggregated information on quality, equity, and coverage of educational
institutions.® Beyond legal obligations, the government proactively maintains an open data portal where a
wealth of anonymised data on students, teachers, and data on education institutions through the Datos
Abiertos (“Open data”) portal.3’

Interoperability of platforms and data managed by the government is enshrined in national legislation
regulating digital transformation initiatives, with open data standards provided by a dedicated digital
government agency and based on the Common Education Data Standards (CEDS) for a measure of
international interoperability.3® 3° In addition, proactive or provoked inspections by the above-mentioned
education superintendency can also foster the adoption and use of digital education in alignment with
curriculum and legal requirements.
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Supporting innovation, research, and development (R-D) in digital
education

Fostering local digital tools and resources, providing incentives, and engaging with relevant external
stakeholders are key to development of a national digital education ecosystem. Monetary and non-
monetary incentives directed support of research and development (R-D) in academia and in the private
sector or directly funding or incubating education technology (EdTech) start-up companies are elements
of an innovation portfolio to be explored by countries.

Chile has a conducive environment for open education data, including regulation, access, and
documentation of public administrative datasets, for instance through the Datos Abiertos platform
mentioned above. There is, however, no dataset or surveys on digital education, the country’s digital
infrastructure or ICT resources available at schools at this date, and the government has performed studies
on the impact of digital education and other initiatives through a research centre connected to the ministry
responsible for impact studies.*°

In addition, there are funds available providing monetary incentives for research in education that have
been used to conduct research on digital education or ICT competences. The ministry itself manages an
“investigation and development in education” fund (FONIDE) that funds research on education, often
conducted within universities, through yearly calls for proposals. 4 Beside earmarked ministry funds, other
parts of the government can also contribute with funding research efforts. For instance, the broader
scientific and technologic development fund (FONDEF) has also been used to fund the development of
ICT in education through thematic calls for proposals.*?

Beyond research, there is some in-house development of digital tools and resources within the ministry.
One example is the Aula 360 platform, an interactive platform for students to engage with the curriculum
and foster the development of metacognition, independent, and creative thinking.*® The platform has been
developed for selected subjects of the grade 11 and 12 mathematics curriculum as a pilot and its roll-out
is underway.

The ministry also collaborates with EdTech start-ups to support research, development and innovation in
digital education. Formal engagement with the private sector is regulated by broader legislation regulating
lobbying activities and other interactions between public officials and representatives of private entities.**
Nonetheless, rapport exists between the government and the EdTech sector through a national entity
representing the sector (Associacion General de Empresas de Tecnologias en Educaciéon — AGETECH).
This informal channel of communication also provides an industry perspective in consultations for making
policy decisions, contributing with a private sector perspective to the public viewpoints from other entities
of the quality assurance system: the national education council, and education superintendency.

Looking forward, the government aims to support pilot programmes using classroom analytics
technologies, to maintain and increase the support for information systems available to schools — both for
well-established and widely adopted systems such as the SIGE student information system and the SAE
student admission system, but also for nascent programmes such as the SAT early warning system.
Technology and data governance is also of particular interest for the ministry going forward as a revision
of data protection regulations approaches in the near future, which would deeply change the current
process that relies on compliance with data privacy and protection regulations at a per-institution basis.
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Notes

' As of Law 21 040 (Ley 21 040, available at https://www.bcn.cl/leychile/navegar?idNorma=1111237)

2 54% of student enrolments as of 2020 are on publicly subsidised private schools, against 32% on public
schools and 9% on entirely private institutions (MINEDUC, 2020, available at
https://centroestudios.mineduc.cl/wp-content/uploads/sites/100/2020/09/APUNTES-7 2020 f02.pdf)

3 Estrategia de transformacioén digital Chile Digital 2035, available at
https://www.cepal.org/sites/default/files/events/files/estrategia de transformacion digital chile 2035 .p
df

4 Transformacion Digital, available at
https://www.innovacion.mineduc.cl/iniciativas/transformaci%C3%B3n-digital

5 SIGE is available at https://sige.mineduc.cl/

8 All Chileans are issued a national id that is used for tax and for a wealth of other purposes, called RUT
(Rol Unico Tributario). Non-nationals are provided a provisional id number, which is replaced in the case
of becoming Chilean nationals.

" For example, by tools such as the Libro de Clases Digital, available at https://www.webclass.cl/libro-de-

clases-digital/, Kimche (https://www.kimche.co/libro-digital), Napsis
(https://napsis.com/plataformas/plataforma-de-gestion-escolar/libro-de-clases-digital/), Paipnotas

(https://papinotas.cl/libro-de-clases-digital/), Colegium (https://info.colegium.com/libro-de-clases-digital-
chile/), and Limri (https://www.lirmi.com/es-cl/libro-de-clases), to cite a few of the most popular.

8 Datos Abiertos, available at https://centroestudios.mineduc.cl/datos-abiertos/

9 Sistema de Admision Escolar, available at https://www.sistemadeadmisionescolar.cl/

" The process, including how the algorithm prioritised student applications, can be found at
https://www.sistemadeadmisionescolar.cl/como-funciona.html, in Spanish.

" More detail can be found on Chile’s 2021 — 2026 national and international assessment plan (Plan de
Evaluaciones Nacionales e Internacionales 2021-2026), available at
https://bibliotecadigital.mineduc.cl/bitstream/handle/20.500.12365/17312/plan%20de%20evaluaciones%
2021-26.pdf?sequence=1&isAllowed=y

2 From the Spanish acronym for Diagnostico Integral de la Aprendisaje, available at

https://diagnosticointegral.agenciaeducacion.cl/

3 From the Spanish acronym for Sistema de Alerta Temprana, more information is available at
https://www.mineduc.cl/sistema-de-alerta-temprana-contra-la-desercion-escolar/

4 Available at https://www.curriculumnacional.cl/portal/Secciones/Textos-escolares-2023/

'S Namely, through the digital school library (Biblioteca Digital Escolar, available at

https://bdescolar.mineduc.cl/) and the UCE free library (Biblioteca Escolar UCE de descarga liberada,
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https://sige.mineduc.cl/
https://www.webclass.cl/libro-de-clases-digital/
https://www.webclass.cl/libro-de-clases-digital/
https://www.kimche.co/libro-digital
https://napsis.com/plataformas/plataforma-de-gestion-escolar/libro-de-clases-digital/
https://papinotas.cl/libro-de-clases-digital/
https://info.colegium.com/libro-de-clases-digital-chile/
https://info.colegium.com/libro-de-clases-digital-chile/
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available at https://www.curriculumnacional.cl/portal/Secciones/Biblioteca-Escolar-UCE/), that are closed
and open repositories of reading material, respectively.

16 A broad offering of online courses can be found at the BiblioRedes (https://moodle.biblioredes.gob.cl/)
and SENCE (available at https://sence.gob.cl/) portals, while programming courses were made available
at https://jprogramadores.biblioredes.gob.cl/moodle/

7 Through the TV Educa Chile channel (https://www.tvn.cl/tveducachile/), Aprendo TV
(https://www.curriculumnacional.cl/estudiantes/Aprendo-en-linea/Aprendo-TV/214638:Aprendo-TV) and
Aprendo FM (https://www.curriculumnacional.cl/estudiantes/Aprendo-en-linea/Aprendo-
FM/223682:Aprendo-FM), respectively.

18 Available at https://www.curriculumnacional.cl/portal/

19 Available at https://desarrollodocenteenlinea.cpeip.cl/.

20 Available at https://especial.mineduc.cl/

2" From the Spanish acronym for Subvencion Escolar Preferencial, and outlined by Law 20 248 (Ley 20
248, available at https://www.bcn.cl/leychile/navegar?idNorma=269001&idParte=)

22 From the acronym Conectividad para la Educacién 2030 (connectivity for education 2030) available at
https://www.innovacion.mineduc.cl/iniciativas/cpe2030 and Aulas Conectadas (Connected classes),
available at https://www.innovacion.mineduc.cl/iniciativas/aulas-conectadas

2 Me Conecto para Aprender: https:/escolar.mineduc.cl/tecnologias-para-el-aprendizaje/me-conecto-
aprender/

24 Available at https://www.innovacion.mineduc.cl/iniciativas/kit-tecnol%C3%B3qgicos-para-la-
transformaci%C3%B3n-digital

25 Universal access technologies for education, available at
https://www.ayudamineduc.cl/ficha/tecnologias-de-acceso-universal-para-la-educacion-taue

26 Such as the resources provided within the scope of the Plan de Mejoramento Educativo (PME),
https://www.ayudamineduc.cl/ficha/plan-de-mejoramiento-educativo-pme

27 Available at https://www.comunidadescolar.cl/

28 Available at https://www.educarchile.cl/

2 From the Spanish acronym for Centro de Perfecionamento, Experimentacion e Investigaciones
Pedagogicas, https://www.cpeip.cl/

30 Namely through Law 20 903 (Ley 20 903, available at
https://www.bcn.cl/leychile/navegar?idNorma=1087343)

31 The standards can be found at https://estandaresdocentes.mineduc.cl/, in Spanish.
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https://www.curriculumnacional.cl/estudiantes/Aprendo-en-linea/Aprendo-TV/214638:Aprendo-TV
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https://www.innovacion.mineduc.cl/iniciativas/kit-tecnol%C3%B3gicos-para-la-transformaci%C3%B3n-digital
https://www.ayudamineduc.cl/ficha/tecnologias-de-acceso-universal-para-la-educacion-taue
https://www.ayudamineduc.cl/ficha/plan-de-mejoramiento-educativo-pme
https://www.comunidadescolar.cl/
https://www.educarchile.cl/
https://www.cpeip.cl/
https://www.bcn.cl/leychile/navegar?idNorma=1087343
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32 As of MINEDUC DFL 2 of 2010 (Decreto con Fuerza de Ley 2/2010), in particular Articles 29 2 d) and
30 2 e), available at https://www.bcn.cl/leychile/navegar?idNorma=1014974&idVersion=2023-02-
09&idParte=8940681

33 The basis and fundaments documents produced by MINEDUC are available at
https://www.curriculumnacional.cl/portal/Documentos-Curriculares/

% ley 19 628 sobre proteccion de la  vida privada, available at

https://www.bcn.cl/leychile/navegar?idNorma=141599

35 Namely Laws 18 591 and 21 214, available at https://www.bcn.cl/leychile/navegar?idNorma=29982 and
https://www.bcn.cl/leychile/navegar?i=1142880 respectively.

36 |n particular, Law 20 285 and Article 4 of the DFL 2/2010 mentioned before. The former is available at
https://www.bcn.cl/leychile/navegar?idNorma=276363

37 Datos Abiertos portal: https://datosabiertos.mineduc.cl/

38 As of Law 21 180 (Ley 21 180, Transformacion Digital del Estado, available at
https://www.bcn.cl/leychile/navegar?idNorma=1138479&idParte=10067375&idVersion=2222-02-02)

3% Gob digital Chile, available at https://digital.gob.cl/plataformas-transversales/

40 Namely, the Centro de Estudios (studies centre, available at https://centroestudios.mineduc.cl)

41 From the Spanish acronym for Fondo de Investigacién y Desarollo en Educacion, available at
https://centroestudios.mineduc.cl/fondo-de-investigacion-y-desarrollo-en-educacion/

42 From the Spanish acronym for Fondo de Fomento al Desarroyo Cientifico y Tecnolégico, available at
https://www.conicyt.cl/fondef/

43 Aula 360: https://aula360.mineduc.cl/

44 In particular, through Law 20 730 (Ley 20 730, available at
https://www.bcn.cl/leychile/navegar?idNorma=1060115).
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Czechia

This note provides an overview of Czechia’s digital education ecosystem,
including the digital tools for system and institutional management and digital
resources for teaching and learning that are publicly provided to schools and
educational stakeholders. The note outlines how public responsibilities for
the governance of digital education are divided and examines how Czechia
supports the equitable and effective access to and use of digital technology
and data in education. This includes through practices and policies on
procurement, interoperability, data privacy and regulation, and digital
competencies. Finally, the note discusses how Czechia engages in any
initiatives, including with the EdTech sector, to drive innovation and research
and development towards an effective digital ecosystem.
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Key features

e Although the central government does not publicly provide much digital infrastructure for system
and institutional management, the Czech School Inspectorate does own and provide access to
several digital tools (InsplS systems) including a school information register and tools for self-
evaluation, curriculum planning and assessment. The government and its agencies do publicly
provide some digital resources to support teaching and learning.

e Schools have significant autonomy in Czechia to choose, acquire and use their own digital
infrastructure solutions, both for institutional management and for supporting teaching and
learning. Only a minority of tools for system management provided by the Czech School
Inspectorate must be used by all public schools.

e Ensuring the equity of access to and use of digital infrastructure is a challenge. While the country
has invested in hardware infrastructure in educational institutions, particularly since the COVID-19
pandemic, there remain inequities across institutions and educational levels.

e The ministry has recently revised the curriculum for primary and lower secondary education to
include new areas of informatics (to develop computational thinking) and digital competence. To
support its implementation, the ministry created a dedicated website (Revize.edu.cz) as well as
learning resources for educators on the new curriculum content. The ministry has also established
a website (edu.cz/Digitalizujeme) and network of local experts to support the general digitalisation
process of schools.

e Beyond the general provisions of the EU GDPR laws, there are no national rules or guidelines that
govern the management, protection, use and access to student and education data. Access to
educational microdata for third party research is also not provided for in any rules or guidelines.

General policy context

Division of responsibility

In Czechia, the governance of the education system is shared between government authorities at the
central and lower levels. The central Ministry of Education, Youth and Sports (Ministerstvo $kolstvi
mladeZe a télovychovy) sets priorities, publishes national curriculum frameworks (“Framework Educational
Programmes”) and defines national reforms, while municipalities are usually responsible for organising
pre-primary (ISCED 0) and basic education (ISCED 1 and 2). Regional authorities are usually responsible
for organising secondary education (ISCED 3), including vocational education and training (VET) and
tertiary professional schools (ISCED 6).

Decision-making is highly devolved within the Czech education system: schools have significant autonomy
over how they allocate resources and how they implement the national curriculum and assessment (via
each institution’'s “school educational programme”). Local municipalities or regions are primarily
responsible for providing schools with equipment, investment and maintenance funds while the ministry
provides funds to pay teachers and to purchase teaching resources for students. The ministry (together
with other government ministries) is also responsible for setting the rules and conditions of funding
programmes financed by the European Union (EU) and from which schools can additionally finance their
digital infrastructure and equipment.

Public responsibilities for providing access to and use of digital technologies in education follow this
partially decentralised and highly devolved context, with some of the digital infrastructure provided centrally
but significant portions acquired locally or independently by schools. The public responsibility for providing
hardware infrastructure is split between several ministries (Ministry of Education, Youth and Sports;
Ministry for Regional Development; and Ministry for Trade and Industry).
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Digital education strategy

The current national education strategy (“Strategie vzdélavaci politiky Ceské republiky do roku 2030+":
hereafter referred to as the Strategy 2030+), published in 2020, aims to modernise the entire education
system and it references digital technologies both as a motivation for and means to achieve
modernisation.! The document explicitly addresses digital education: developing students’ skills to use
technologies responsibly, independently and appropriately, across all subject areas; ensuring adequate
hardware, software and connectivity; strengthening teachers’ digital skills; using technology to improve
teaching and learning; and supporting the use of digital infrastructure to collect educational data for self-
and system evaluation and improve communication between stakeholders.

The Strategy 2030+ integrates and replaces the previous digital education strategy, published in 2014.2 In
2019, the country’s Supreme Audit Office (NejvyS$i kontrolni drad) reviewed the implementation of that
strategy and concluded that the ministry had failed to create the conditions necessary for the long-term
successful development of digitalisation in education and for improving digital literacy.®> A new review
published by the Supreme Audit Office focusing on support for digital education in the period 2019-2021
found that schools were not well prepared for distance learning, but that the COVID-19 pandemic
significantly contributed to developing digital education in the country including the provision of portable
digital devices.* Over CZK 8 billion (EUR 3.4 billion) was spent by the ministry during this period on
supporting digital education.

A significant proportion of the country’s projects on digitalisation in education are funded by the European
Union in addition to the funding provided by municipalities and/or regions. These include projects focused
on developing digital skills and computational thinking, supported via European Structural and Investment
Funds (ESIF), as well as the “National Recovery Plan” (Narodni plan obnovy), supported via the EU
Recovery and Resilience Facility (2021-2026).° One of the aims of the National Recovery Plan is to support
the revision and implementation of the new digital curriculum and the meaningful integration of digital
technologies in teaching, as well as to increase the digital capacity of schools and tackle the digital divide.

Beyond education specifically, the government created a national Digital and Information Agency in 2023
as part of a project to transform the co-ordination and management of digitalisation in the country.®

The public digital education infrastructure

In Czechia, both the ministry and the regions/municipalities provide components of the digital education
infrastructure. Given the significant autonomy of schools, institutions are primarily responsible for acquiring
their own digital ecosystem and choosing which digital tools to use. This section reviews two aspects of
the public digital infrastructure in Czechia: digital tools for system and school management, and digital
learning resources for teaching and learning.

Digital ecosystem for system and school management

Student information system

The ministry does not currently use or provide a centralised student information system (SIS). Schools do
have to share certain student data with the ministry for administrative and statistical purposes, but they
usually collect and transfer data using commercially procured solutions for institutional management (e.g.
Bakalafi or Skola online).” The country plans to create an “Education Registers System” to simplify the
acquisition and transfer of data amongst relevant stakeholders (e.g. the ministry and education agencies,
schools, research organisations, etc.). The system aims to reduce the administrative burden on schools
by defining a clear framework of required data and optimising the data sharing and collection process, as
well as increasing the compatibility of existing institutional management systems. Similarly, the ministry
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does not provide or use any kind of student admission management system but has recently established
a task force to digitise this process for students in upper secondary education.

While the ministry does not have a centralised student information system, the Czech School Inspectorate
(CSI; Ceskéa skolni inspekce)— an independent national authority for evaluating the quality and
effectiveness of education — does have a publicly accessible national school register called the InsplS
Portal.® The register provides basic information about schools at all education levels collected by CSI, but
also allows schools to enter additional information related to their school characteristics or facilities (e.g.
specially equipped classrooms, ICT equipment, assessment methods, etc.) and to attach relevant school
documents. The register also contains reports on each school produced by the CSI following their
inspections.

Ministry officials estimate that the majority of schools in the country do use some kind of learning
management system (often including tools for knowledge management or customer relationship
management) to manage students at the institutional level, but these digital tools are not publicly provided
by the ministry. Some digital tools for administrative functions may also be used or provided by local
municipalities, but there are significant differences across the country in terms of how schools are managed
and what tools municipalities provide to schools.

Self-evaluation tools for institutional management

The importance of school self-evaluation in Czechia was recognised in a 2001 White Paper by the ministry
and was subsequently enshrined in law via the Education Act in 2004.° It is further developed in the current
Strategy 2030+. The CSI provides modules of its online InsplS system (Inspection Information System) to
schools to support their self-evaluation activities.'® Aligning the tools used for self-evaluation with those
used for external evaluation by CSI helps to ensure coherence between the two activities.

The InsplS DATA module is the main information system used by the CSI to monitor and record findings
during school inspections. All schools must fulfil part of their legal obligations towards the CSI (e.g.
implementing inspection surveys, transfer of records) by registering in the InsplS DATA system, and school
management staff can access their external inspection reports via this system. Via the platform, staff can
also access online self-evaluation tools that are aligned with those used for external evaluation. Although
schools cannot modify these tools for their own school context, it does allow schools to generate a
summary report that links directly to their last CSI external evaluation. The CSI cannot access any school
data generated by self-evaluation in the InsplS DATA platform.

The InsplS SVP module facilitates the creation and administration of school educational programmes
(SVP; skolnich vzdélévacich programdi). It guides school leaders to formalise and systematically link their
schools’ educational offer with the national Framework Educational Programmes. The Insp/S SVP system
also serves school self-evaluation by automating the creation of targeted self-evaluation plans. Unlike the
self-evaluation tools provided via the Insp/S DATA module, the Insp/S SVP module allows schools to select
the criteria on which they want to focus a self-evaluation exercise and it pre-populates the plan with
suggested objectives and goals that schools can modify or add.

In addition to providing the Insp/S DATA and SVP modules for schools at all education levels (including
VET), the CSI website makes available a range of resources for school management staff linked to
monitoring and improving the quality of education in schools. These include research reports, concrete
recommendations for particular issues and information about best practices for linking self-evaluation and
external evaluation.

Finally, the National Pedagogical Institute (NPI; Narodni pedagogicky institut), an education agency
managed by the ministry, provides a self-evaluation tool for schools focused specifically on digital
education. Schools can use the Profil Skola21 tool to create their own school ICT profile, evaluate their
progress towards ICT integration and compare their school with others on the platform based on the
European Digital Competence Framework for Educational Organisations (DigCompOrg)."" The EU
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SELFIE for Schools tool functions similarly.

Examinations, career guidance and professional development

While high-stakes, end-of-year examinations are paper-based, the CSI conducts annual low-stakes online
assessments through its Insp/S SET module for a representative sample of students in primary and
secondary education.' These assessments contribute to the CSI’s evaluation and verification of learning
outcomes in the Czech education system. Schools can also directly use the Insp/S SET module to carry
out their own online assessments using a public bank of test items (as well as add their own items). The
CSl is working to supplement the bank of items with released items from international surveys.

To help students navigate their school trajectory and find their future career, the National Pedagogical
Institute (NPI) offers a career guidance platform that provides a range of information, tools and resources
for students in primary, secondary and tertiary education (e.g. on choosing subjects or orienting career
decisions post-secondary education).’ The platform also provides some resources for educators and
employers, for example on labour market statistics or information on graduate employability.

In terms of career support and professional development for teachers, the CSI provides the InsplS E-
LEARNING module that school leaders and teachers can use for online learning and to access professional
resources. They can also test their skills and obtain electronic certificates via the platform.

Digital ecosystem for teaching and learning

Digital teaching resources in formal education

The NPI provides teachers with the Metodicky portal RVP, a platform with static teaching resources created
and shared by other educators and targeted at pre-primary, primary and lower secondary educational
levels.'* Resources cover a wide range of subjects and are classified on the platform according to the
relevant level of education, subject domain and topic. The platform connects to the Katalog EMA, which is
a centralised catalogue of open-licensed digital educational resources otherwise stored on several different
portals and websites.' The catalogue ranks resources according to their popularity and quality to help
teachers find useful resources. However, a recent review by the Supreme Audit Office found that 64% of
the materials on the portal had never been viewed by any user.* The NPl is therefore currently working on
improving the coverage, accessibility and functioning of the platform.

During the COVID-19 pandemic, virtual classroom environments were used significantly by schools across
the country as the primary mode of teaching to ensure distance learning; however, it is unclear to what
extent such tools continue to be used in schools. The ministry has started a pilot programme on hybrid
teaching and learning (where schooling is in-person Monday-Thursday, and online on Friday) with 70
schools (including primary and secondary education).’® Other resource providers, including education
publishers, philanthropic organisations and EdTech companies (e.g. Microsoft), also provided digital
resources for teaching and learning to educators for free during the pandemic.

Open educational resources

As part of the EU-funded project on developing computational thinking managed by the ministry, the
University of South Bohemia developed the iMySleni platform which provides a range of open educational
resources (e.g. Massive Online Open Courses, free applications, videos and texts) for online learning for
students, teachers, parents and the wider general public.'” It also aims to popularise topics related to
computational thinking, like programming and robotics, for different audiences. The ministry, together with
the Ministry of Labour and Social Affairs (MLSA; Ministerstvo prace a socialnich véci) and with funding
from European Social Funds, also manage the PortalDigi open portfolio of resources focused on
developing citizens’ digital competencies.'® The platform links to other portals (e.g. DigiVyuka, DigiKatalog,
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Evaldo) that provide resources for developing digital skills and for identifying potential issues when working
with digital technology, both in general and for specific roles in the workplace.

Other openly accessible teaching and learning resources are available through public (social) media
channels. For example, the NPI runs a YouTube channel with content targeted at educators.’® Ceska
televize, a public television network, produces free educational programming and interactive games and
learning resources for pre-primary, primary and secondary students on its CT edu channel.?® While
students normally view and interact with content online on its website, some content was also directly
broadcast on television during the COVID-19 pandemic.

Online assessment and self-evaluation tools for teaching and learning

In addition to resources for teaching and learning, the ministry and education agencies provide several
self-evaluation tools for teachers, schools and students. The Metodicky portal RVP provides access to
instruments developed by other education professionals for evaluating various institutional and classroom
issues (e.g. school climate) as well as student and parent attitudes.?" It also provides a self-assessment
tool for teachers, Profil Usitel21.2? Teachers can use the tool to evaluate their own digital competencies,
based on the European Digital Competence Framework for Educators (DigCompEdu).

Separate to the Metodicky portal RVP, there is also a publicly available online assessment application
called Evaldo aimed at the general public that forms part of the PortalDigi platform.?®> The application
simulates common digital environments and asks users to complete tasks in order to evaluate their digital
competencies. The application is based on the European Digital Competence Framework for students
(DigComp Il). Based on users’ results, it recommends areas for further development and links to relevant
educational resources elsewhere on the PortalDigi platform.

Access, use and governance of digital technologies and data in education

Providing a public digital education infrastructure does not necessarily imply that stakeholders will use it.
Different rules and policies can therefore ensure access to digital technologies in education, as well as
support and govern their use.

Ensuring access and supporting use

Equity of access

Czechia does not have specific laws on ensuring equitable access to and use of digital tools and resources
in education. In practice, both the CSI and the NPI in particular publicly provide various digital tools (e.g.
InsplS system and modules) and resources (e.g. Metodicky portal RVP, Profil U&itel21, Profil Skola21), in
principle enabling school staff and teachers to access components of the digital education ecosystem in a
homogenous and equitable way across all education levels. However, the devolution of responsibilities to
schools for ultimately using those resources (with the exception of the Insp/S DATA system), their
discretion to acquire additional components of their digital infrastructure, and the varying levels of ICT
integration in schools and across educational levels leads to possible disparities and inequities across
institutions.

In terms of funding, there is no specific equity component of the non-earmarked funding provided to primary
and lower secondary schools by the ministry for their operational needs. Outside of this central operational
budget, there is some earmarked funding for expenditure related to digital education specifically. The
National Recovery Plan provides two such funds (via the municipalities) for public primary and secondary
schools (including VET institutions). The first fund is targeted towards students and schools from low socio-
economic backgrounds with the aim of closing the digital gap in education. It is available in multiple years
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for purchasing hardware equipment including mobile devices to loan for free to disadvantaged students;
the formula to define the eligible allocation takes into account a school’s socio-economic situation. The
goal is to purchase 70 000 devices nationally to support pupils in need, and for at least 80% of schools to
implement the loan initiative. The second fund is designed as a one-time subsidy to purchase digital
teaching aids (e.g. robotics kits, virtual reality devices, specialised software); the budgets for this purpose
are calculated using a fixed amount per student (therefore no equity component to the funding formula).
While the two funds are differentiated in this way, schools maintain autonomy over how to spend them (i.e.
which hardware or software solutions to purchase). Private and religious schools can also apply for this
funding. While these earmarked funds are accessible to all schools and could thus mitigate some
disparities across schools, uneven access to (digital) hardware and resources will likely remain issues
given the high degree of school autonomy and that only one of the two funds includes an equity dimension
in its funding formula.

Finally, although the development of digital competences now forms part of the mandatory educational
objectives defined by the ministry, schools and teachers can meet this objective with some pedagogical
discretion — therefore possibly leading to different educational offers across schools in this area.

Supporting the use of digital tools and resources

In addition to providing earmarked funding for digital infrastructure through the National Recovery Plan,
the ministry has developed dedicated online support and guidance materials on digitalisation through its
Digitalizujeme (“We digitise the school”’) website, including examples of good practice, a handbook on IT
administration for school directors, and standards on school connectivity and security.?* A network of so-
called “IT gurus” — expert consultants paid by the ministry and located regionally — has also been created
to support schools in their digitalisation process. Furthermore, schools can have a dedicated “ICT
methodologist” in their school whose task it is to help colleagues integrate digital technologies in their
teaching and to help create their school’s Digital Strategy. This role has state-recognised concessions in
teaching duties and individuals must complete specific trainings.

The NPI's Metodicky portal RVP platform, in addition to providing pedagogical supports, also provides
broader resources for educators on various aspects of teaching and learning including digital education,
such as academic articles, webinars and blogs.

Cultivating the digital literacy of education stakeholders

In Czechia, there are guidelines providing a framework for teachers’ digital competencies at all educational
levels (Ramec digitalnich kompetenci uditele), based on the EU’s DigCompEdu.?® As outlined in the
Strategy 2030+, the ministry is also revising the national curriculum framework for basic education to
include the new areas of informatics and digital competence. The revised framework was approved and
published in 2021 for both basic schools and grammar schools. Basic schools at ISCED level 1 must
integrate the revised curricula in their school educational programme from September 2023; basic schools
at ISCED level 2 must do so from September 2024, and grammar schools from September 2025. A similar
reform for upper secondary VET education is currently underway.

To support schools with this transition, the NPI has created the Revize website which contains
comprehensive information resources on the curriculum reform, as well as guidance and best practices for
its implementation.?® At the request of schools, the ministry also developed and published a model school
educational programme for informatics and digital competence which schools can access via the InsplS
SVP system. To support teachers with the transition, the NPI provides courses, teaching resources and
methodological support on the new areas of the curriculum as a part of a project financed by the EU’s
Recovery and Resilience Fund.?’
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In 2016 DigiKoalice was established as a joint platform of the ministry and the NPI. It is a unique platform
connecting schools with stakeholders interested in digital education, with a particular focus on developing
digital skills and on digital jobs.?® It brings together more than 200 member organisations, from state
institutions and agencies, to schools, ICT companies and non-profit organisations. Members can share
resources and find courses or events focused on the development of digital skills (some of which are free).

In terms of broader engagement with stakeholders, a new Interdepartmental Group for Digital Education
has been formalised within the Government Council for Information Society, following its role in the context
of the Structured Dialogue on Digital Education and Skills initiative by the European Commission. The
National Office for Cyber and Information Security (NUKIB; Narodni Urad pro Kybernetickou a Informaéni
Bezpecénost) also provides online learning resources on cybersecurity issues targeted at different groups
of the general population, including students, teachers and parents.?° In collaboration with the ministry, the
Office has created resources specifically for students and teachers on topics related to cybersecurity, fake
news and Internet scams.

Governance of data and digital technologies in education

In Czechia, data protection and privacy are provided for under the European Union’s General Data
Protection Regulation (GDPR). The ministry also provides some guidelines related to digital security in
schools via its Digitalizujeme website (although these focus on secure network connectivity rather than
data protection and privacy).>° However, the government does not have any specific additional rules
related to student data protection and privacy nor are there any rules or provisions related to accessing
student microdata (anonymised microdata for research purposes are currently made available upon
request). An exception to this is the selected aggregated data that the CSI makes publicly available from
their national inspection activities and from international surveys (e.g. PISA).

There are some standards of interoperability among digital tools used by the ministry and national
agencies, but no formal rules or guidelines governing the interoperability of the broader digital education
infrastructure. In terms of guidelines for ensuring the quality of digital educational resources, in 2016 the
NPI published quality educational criteria for digital resources developed with public funds.®'

Supporting innovation, research and development (R-D) in digital education

Developing a national digital education ecosystem presents challenges both to develop appropriate local
solutions and to incentivise relevant innovation by external stakeholders. Providing incentives, supporting
research and development, and funding education technology start-ups are part of the typical innovation
portfolio countries could consider.

Although no public research priorities have been formulated in the field of digital education nor is there a
specific research programme funded by the ministry to support research on the topic, some national
agencies do conduct their own research on aspects of digital education (particularly since the onset of the
COVID-19 pandemic). For example, the CSI has conducted research on distance learning and on the use
of and perceptions of ICT in education, and in 2023 the national technological agency (Technologicka
agentura Ceské republiky) had one project focused on examining the state of digital infrastructure and its
financing in education.®

The Strategy 2030+ also signals an intention to strengthen educational research in general and improve
communication between the ministry and the research community. The creation of the Education Registers
System, in effect a centralised information register connecting various existing student datasets within the
education system, will facilitate information sharing between education stakeholders including research
organisations and will promote access to anonymised educational microdata (upon request) for research

COUNTRY DIGITAL EDUCATION ECOSYSTEMS AND GOVERNANCE © OECD 2023



72|

purposes. Currently there is no publicly available or documented educational microdata (beyond the basic
information about schools gathered in the InsplS Portal).

The ministry and associated agencies do not develop any EdTech solutions directly, nor are there
institutionalised partnerships between independent EdTech companies and the ministry. While there are
no formal financial mechanisms (e.g. investment, subsidy) to incentivise private sector innovation and
development in this field, the ministry does support and foster some collaboration with EdTech indirectly
or through non-monetary means (e.g. the DigiKoalice platform). The ministry and the NPI also organise an
annual DigiSec conference dedicated to digital technologies in teaching that brings together teachers in
primary and lower secondary schools with other professionals, researchers, and EdTech companies.

Notes

' https://www.edu.cz/wp-content/uploads/2021/09/brozura S2030 en fin online.pdf

2 https://www.edu.cz/strategie-msmt/strategie-digitalnino-vzdelavani-do-roku-2020/

3 https://www.nku.cz/assets/kon-zavery/K18018 en.pdf

4 https://www.msmt.cz/file/55382/

> For more on ESIF projects see: https://www.edu.cz/podpora-skol/projekty-esif/ (overview),

https://digigram.cz/ (project on developing digital literacy), and https://www.imysleni.cz/o-projektu (project
on developing computational thinking); For more on the National Recovery Plan, see:
https://www.edu.cz/npo/.

6 https://digitalnicesko.gov.cz/dia/

7 Bakalafi: https://www.bakalari.cz/; Skola online: https://www.skolaonline.cz/

8 https://portal.csicr.cz/

® White paper (2001): https://www.msmt.cz/reforma-terciarniho-vzdelavani/bila-kniha/narodni-program-
rozvoje-vzdelavani-v-ceske-republice-bila-kniha-2001; Education Act (2004):
https://www.msmt.cz/dokumenty/skolsky-zakon-ve-zneni-ucinnem-ode-dne-1-2-2022

10 https://csicr.cz/cz/Informacni-systemy/Informacni-systemy

" https://skola21.rvp.cz/

12 https://inspis.csicr.cz/pipe/Login

13 https://www.infoabsolvent.cz/

14 https://rvp.cz/

15 https://ema.rvp.cz/
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18 https://www.msmt.cz/vzdelavani/zakladni-vzdelavani/vyhlaseni-pokusneho-overovani-kombinovaneho-
vzdelavani

7 https://imysleni.cz/

18 https://www.evaldo.cz/projektove-weby

19 NPI YouTube channel: https://www.youtube.com/channel/UCzx0HUrvg48ZPtKvqlrKJAg/featured

20 https://edu.ceskatelevize.cz/? ga=2.186807914.395114136.1668783469-1279886337.1668783463

21 http://evaluacninastroje.rvp.cz/nuovckk portal/Default.aspx?tabid=72&lanquage=cs-CZ

22 hitps://ucitel21.rvp.cz/

23 https://www.evaldo.cz/

24 Resources portal for schools and digitalisation: https://www.edu.cz/digitalizujeme; Standards on
connectivity: https://www.edu.cz/digitalizujeme/standard-konektivity-skol/; Headmaster's guide to IT
administration and management: https://www.edu.cz/digitalizujeme/it-sprava/; IT gurus:
https://www.edu.cz/digitalizujeme/it-quru/

25 https://ucitel21.rvp.cz

26 https://revize.edu.cz/

27 hitps://www.nidv.cz/

28 https://digikoalice.cz/

29 https://osveta.nukib.cz/

30 hitps://www.edu.cz/digitalizujeme/standard-konektivity-skol/

31 https://clanky.rvp.cz/clanek/c/Z/2107 1/kriteria-kvality-digitalnich-vzdelavacich-zdroju-podporenych-z-

verejnych-rozpoctu.html

32 CSl research on 1) distance learning during the Covid-19 pandemic

https://www.csicr.cz/html/2021/TZ Distancni_vzdelavani v_ZS a SS/html5/index.html?&locale=CSY&p
n=1 and 2) the use and teachers’ perceptions of ICT using PISA data
www.csicr.cz/Csicr/media/Prilohy/2021 prilohy/Dokumenty/Sekundarni-analyza-PISA-2018.pdf; National
Technology Agency digital education project:

https://starfos.tacr.cz/cs/project/ TIRDMSMT015MTO05#project-main

33 hitps://digisec.npi.cz/
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Denmark

This note provides an overview of Denmark’s digital education ecosystem,
including the digital tools for system and institutional management and digital
resources for teaching and learning that are publicly provided to schools and
educational stakeholders. The note outlines how public responsibilities for
the governance of digital education are divided and examines how Denmark
supports the equitable and effective access to and use of digital technology
and data in education. This includes through practices and policies on
procurement, interoperability, data privacy and regulation, and digital
competencies. Finally, the note discusses how Denmark engages in any
initiatives, including with the EdTech sector, to drive innovation and research
and development towards an effective digital ecosystem.
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Key features

e The provision of digital infrastructure for education in Denmark is mainly a public responsibility
divided between central and municipal governments. At the central level, the ministry provides a
selection of digital tools for system management. At the local level, municipalities provide primary
and lower secondary schools with digital tools for institutional management (e.g. learning
management systems) or for teaching and learning purposes (e.g. all sorts of digital resources)
that they (or their schools) procure from the EdTech market. In upper secondary education
(including VET), schools themselves are responsible for procuring their digital management tools
and learning resources.

e Schools and teachers have a growing degree of autonomy in making choice about digital tools,
from the ones publicly (centrally or locally) provided or from the private market. To some degree,
the government supports and guides them in their procurement and imposes requirements and
standards to ensure interoperability and security.

e The Danish education system builds on high degrees of trust and interaction between public
authorities and citizens, as well as on excellent hardware infrastructure. In this well-established
digital environment and following the 2014 User Portal Initiative, the 2018 Supplementary
Agreement and the 2021 Policy Agreement, the role of the central government as regards
digitalisation in education has been shifting from that of a provider to that of an enabler. This
suggests that the government has come to prioritise the enactment of rules and guidelines to
ensure a coherent and harmonised uptake of digital technologies nationally, over the distribution
of specific digital tools that municipalities and schools are better placed to acquire.

General policy context

Division of responsibility

In Denmark, the Ministry of Children and Education (hereinafter “the ministry”) is responsible for
determining the policies and direction of the Danish education system. However, the governance of the
education system is largely decentralised. Primary and lower secondary schools are funded and governed
by Danish municipalities; while upper secondary schools and vocational education and training (VET)
institutions are state-funded but self-governed.

Public responsibilities for providing access to, supporting the uptake of, and regulating the use of digital
technologies in education follow this devolved context. Providing schools across all levels of education
with access to digital tools for system management is mainly the ministry’s responsibility; but providing
digital tools for institutional management as well as resources for teaching and learning is a responsibility
delegated to Danish municipalities in primary and lower secondary education, and to institutions
themselves in upper secondary and VET.

What is true of the provision of digital tools is also true of their regulation in Denmark. The Danish central
government leaves a large room for manoeuvre to municipalities, or to schools themselves, to set local
rules and guidelines that govern the access to, and use of, data and digital technologies in education.

Digital education strategy

In 2021, the Danish government published a Policy Agreement and invested around EUR 7 million into
three main areas: raising students’ awareness about safety and security issues on the Internet; developing
digital teaching resources; and fostering a healthy digital culture in schools.’
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The 2021 Policy Agreement exemplifies the recent priorities of the Danish central government in terms of
digitalisation in education, whereby it devolves more and more of the provision of digital infrastructure to
other public authorities or to schools themselves. For instance, in the past five years, no significant change
was made — at the central level — in the policy or expenditures for hardware infrastructure (e.g. broadband
connection in schools, digital devices for students). The hardware infrastructure is already well established
in Denmark, with 97% of the 16-74 year-olds having access to the Internet at home, and 100% of
businesses. Upgrading this infrastructure, or maintaining it, is a responsibility that the ministry devolves to
municipalities locally.

Beyond the education sector, the central government’s strategy is to ensure a coherent uptake and use of
digital technology across different policy areas and levels of government. In 2010, it has set up the Danish
Agency for Governmental IT Services within the Ministry of Finance to that effect. The Agency is
responsible for operating an effective digital support service and for ensuring a high quality and consistent
digital service across the whole Danish government.?

The public digital education infrastructure

In 2014, the central government and Local Government Denmark (representative of the Danish
municipalities) agreed upon a financial model for implementing a public “User Portal Initiative”.®> This
initiative clarified the roles and responsibilities of the ministry and municipalities in setting up a public digital
infrastructure in primary and lower secondary education, on the principle that local governments were
better placed to meet the needs of end-users (teachers, students, parents). This initiative aimed at: building
an “integration platform” as a single interface between the municipalities’ learning management systems
and the state’s databases; setting up public interoperability standards for data exchange (e.g. [EEE LOM
for metadata, Common Cartridge for learning resources, LTl for exam results); and making some
educational data openly available to provide opportunities for vendors to create innovative products.

As a result of the 2014 User Portal Initiative and in line with the devolution of responsibility in education,
the central government and municipalities share public responsibilities for providing a public digital
infrastructure in education; and schools can choose to acquire further tools from private companies or use
free materials from external stakeholders such as philanthropists, education publishers, EdTech and non-
EdTech companies, universities, teachers, and teacher unions.*

This section reviews two aspects of the public digital infrastructure in Denmark: digital tools for system and
school management, and digital learning resources for teaching and learning.

Digital ecosystem for system and school management

Student information system and learning management systems

The Danish ministry does not centrally maintain a student information system (SIS). The ministry used to
use and provide its own system for VET and private institutions, EASY-A, which integrated the
functionalities of a student information system and an administrative function system in schools. However,
in June 2021 the ministry closed this system and asked all municipalities to equip schools with a market
supplied system to manage their administrative operations, and report back to the central administration
and other public authorities.® To make sure that schools’ substitute tools match with the data standards of
the central student register as EASY-A did, the ministry has set up a list of several approved learning
management systems from which municipalities and schools can choose from.®

Although the government stopped operating a student information system, the agreement reached in the
2015 User Portal Initiative stipulated that it would set up a common interface to integrate and connect the
various schools’ learning management systems and facilitate all mandatory data transfers into the
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government’s central registers. All this is done through the portal of the National Agency for IT and the
Learning’s Knowledge Base that acts as a one-stop shop for school staff.” The Knowledge Base portal
lists the digital tools provided by the government for system management, indicates to what extent (fully
or in part only) the use of those tools to report data is compulsory for schools, and provides step-by-step
guidance on data transfers — as well as information on other educational matters. Data are then aggregated
to compute statistics that are displayed online at Uddannelsesstatistik (“Education Statistics”).

Admission and guidance

The central government maintains a student admission management system, Optagelse (“Admission”).®
Students use it to apply for upper secondary education, VET, and higher education institutions. All relevant
information are then transferred from Optagelse to institutions’ education management systems so that
they can review and select applications. Optagelse is not powered by algorithms yet, but automated
decision-making is being developed and should be rolled out in Optagelse in some parts of the country by
2024. Municipalities also use a digital system for enrolment in primary and lower secondary schools that
digitises enrolment procedures in a simplification effort. The enrolment process is not competitive.

To help students navigate their studies, submit applications to the student admission management system
and find their future career, the ministry has set up a platform for career and study guidance called
UddannelsesGuiden (“Education Guide” in English). It is available for students at all levels of education.'®

Finally, VET students can use the Laerepladsen (“Apprenticeship”) platform to find an apprenticeship in
companies that are approved by the ministry.

Exams and assessments

The ministry manages three digital systems to support the administration of assessments: Testogpraver
(“Tests and trials”) in primary and lower secondary education, Netprgver (“Online Tests”) in secondary
education, and XPRS in upper secondary education (specifically for exams).'" In Netpraver for instance,
students can work with centrally managed written assessments online. Netpraver automatically checks
students’ submissions for plagiarism, assigns them grading by appointed examiners, and transfers
students’ grades to their schools’ learning management system.

Those systems also support the administration of online student evaluations. In primary and lower
secondary education, since 2022 the ministry has implanted the Folkeskolen's National Test (“Primary
schools’ national test”), which will pave the way for the larger-scale development and implementation of
the Folkeskolen's National Skills Test by the 2026-27 school year. This new compulsory online student
evaluation will be assessing students’ competencies in reading and mathematics. Compared with the
former adaptive national evaluation, in which the questions difficulty adapted in real time to student
performance, the upcoming Folkeskolen's National Skills Test will be linear: all students will be asked the
same questions in the same order. This reversal on adaptive assessment followed complaints from
education researchers, from politicians on both sides of the political spectrum and from parts of the public
opinion. The former, adaptive national evaluation will remain available on a voluntary basis in a variety of
disciplines until the 2025/26 school year, including biology, geography, chemistry, physics, English and
Danish as a second language.

Finance, administration, and communication management

In primary and lower secondary education, the ministry provides schools with Centralt @konomi- og
StudieAdministrativt (C@ASA, “Central Finance and Study Administration”), a digital administrative system
used for computing central subsidies received by municipalities to fund their schools, based on data about
their educational operations, student enrolments and activities. CASA allows the quarterly updated
payment of municipal subsidies. In upper secondary and VET institutions, the publicly provided Navision
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Stat serves the role of a digital administrative system. C@SA and Navision Stat are provided to facilitate
specific data transfers between schools’ and their corresponding authorities. Although they allow for a
certain degree of integration with schools’ learning management systems, they are not intended to be used
as a comprehensive student information system by the ministry.

Consecutive to the division of responsibility envisioned in the 2014 User Portal Initiative, municipalities
were also tasked with the development and maintenance of the Aula platform. Built and implemented in
2019 in collaboration with KOMBIT, the municipalities’ joint IT organisation, Aula operates as the primary
customer relationship management system (that is, communication tool) for millions of students, parents,
and school staff in primary and lower secondary education in Denmark.'? It has been progressively adopted
by more than 1 700 primary schools (and over 4 000 day-care providers) and emerges now as a uniform
system across institutions and municipalities. Its scalable data processing infrastructure runs through
Amazon Web Service and meets all local authorities’ data protection measures. With its massive uptake,
government officials reckon that Aula has encouraged EdTech firms to raise their transparency standards
so that their products could be connected with Aula.

Digital ecosystem for teaching and learning

Danish municipalities have a large degree of autonomy in providing digital resources for teaching and
learning to schools. There are only few examples where this responsibility falls upon the central
government.

Most of the centrally provided digital resources for teaching and learning are curated on Emu, the ministry’s
online platform for learning and for teacher development that covers all levels of educations.’® On Emu,
teacher and educational staff can find teaching resources and activities, examples of good pedagogical
practices, open educational resources in different formats (text, audio, or video), as well as templates for
research papers, articles, and courses, and legal guidelines about copyright for image and video materials
or accessibility requirements, for example. All those resources are openly provided, and so is the social
media channel maintained by the ministry, which notably broadcasts podcasts as educational resources.'

For students, the ministry openly provides self-assessment resources such as those curated as sample
exercises from the National Tests. It also maintains Prgvebanken (“Test bank”), a digital bank of
assessments that students can access to test their skills and knowledge on exams and assignments from
2010 on in various subjects at all levels of education.'® The latter is accessed through a single sign-on
service rather than openly.

Other than that, municipalities can provide their schools with additional learning resources, virtual
classroom environments or other digital tools for teaching and learning. The “Teachers Digital Everyday”
report helps school staff explore what types of digital tools and resources are used by their peers.'®

When publicly provided, whether by the ministry or by the municipalities, those digital tools are generally
accessible through a single sign on (SSO) service called UN/ login. Its development and expansion were
allotted to the central government in the 2014 User Portal Initiative.'”

Access, use and governance of digital technologies and data in education
Providing a public digital education infrastructure or funding to use digital resources does not necessarily

imply that stakeholders will use them. Different rules and policies can therefore ensure access to digital
technologies in education, as well as support and govern their use.

COUNTRY DIGITAL EDUCATION ECOSYSTEMS AND GOVERNANCE © OECD 2023



| 79

Ensuring access and supporting use

Equity of access

In Denmark, as in other Nordic countries, the government aims to provide equal access to education and
educational resources to everyone — therefore no specific student groups or school types (rural or urban,
public or private, etc.) are targeted as a policy priority. Data collected by the OECD Teaching and Learning
International Survey (TALIS) study across the 2017/18 school year provide some evidence of the equity of
access to digital infrastructure across Denmark. Whether you compare Danish schools by socio-economic
status, type (public or private) or location (city or rural area), the difference in the level of teachers’ use and
self-efficacy with ICT or the prevalence of ICT equipment in schools, are either statistically non-significant
or far lower than in most other OECD countries. On average, 90% of Danish lower secondary teachers
report that they frequently or always let students use ICT in their learning (compared to 53% on average
in the OECD); 88% feel that they can support student learning through the use of ICT (67% on average in
the OECD); and only 13% of principals reckon that their school’s capacity to provide school instruction is
hindered by a shortage or inadequacy of digital technology for instruction (25% on average in the OECD).

Supporting the use of digital tools and resources

To expand the digital education ecosystem beyond the tools that it directly provides (e.g. the student
admission management system, the bank of (self-) assessment tools, the online platform for teacher
development), the ministry delegates the procurement of digital tools to municipalities. In those cases, it
provides them with certain amount of funding agreed upon the 2014 User Portal Initiative, and sometimes
with a list of recommended tools to choose from. This followed a EUR 67 million investment made in 2011
to support the use of digital tools and resources in education. When schools themselves want (or need) to
equip themselves with additional digital tools, the ministry grants permission on a case-by-case basis
(through the SKI platform described below). In the latter case, the ministry imposes criteria with regard to
security as per Systemrevisionsbekendtgarelsen (“system audit executive order”), a 2021 legal order on
requirements for digital tools used in education.™®

In Denmark, Statens og Kommunernes Indkabsservice A/S (SKI, or in English “State and Municipal
Purchasing Service”) is an agency mandated by the government to streamline and professionalise public
procurement across sectors. It was founded in 1994 as a limited company and co-owned by the Danish
government and Local Government Denmark.'® Out of the approximately EUR 49 billion that the Danish
public sector spends every year to purchase goods and services from private companies, 2.5% are made
through SKI (that is, EUR 1.2 billion). In education as much as in other sectors, the aim is to secure good
quality products and services at better prices and conditions than each individual public organisation (e.g.
schools) can obtain alone. At the local level, KOMBIT provides municipalities with further guidance on the
procurement of digital tools and help them negotiate with vendors for better prices and quality.

To support the use of those tools in educational institutions, the ministry may impose the use of certain
tools, whether it itself provides them (see the student admission management system for instance) or not
(see the learning management systems, purchased by municipalities and schools). The ministry also
provides central guidance (for instance, through the ministry’s support website when related to publicly
provided tools, or through the SKI platform when procured from private companies) at all levels of
education, as well as local guidance for education levels it is responsible for, in the form of workshops in
VET and adult learning institutions.?® The ministry has also set up financial incentives for adult learning
institutions to use distance learning tools with the objective to strengthen the attractivity and flexibility of
adult learning.?’

Finally, the ministry monitors and evaluates the use of digital tools in schools. The Danish Evaluation
Institute (EVA), established in 1999 to succeed the Evaluation Centre which existed since 1992, serves as
an independent state institution under the ministry of education to explore and evaluate the quality of
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schools at all educational levels. Among other areas of interest, EVA carries out quality evaluation on
pedagogies and innovative pedagogical methods, including the monitoring of the uptake of digital tools in
schools.

Cultivating the digital literacy of education stakeholders

In Denmark, VET teachers must acquire certain competencies regarding the use of digital technologies for
teaching in their pre-service training. This is a requirement imposed nationally by the central government
as a way to implement the national curriculum at all levels of education. The new legal corpus imposes the
use of specific digital technologies in class and establishes the development of student skills to use and
understand digital technologies as a key educational objective.

Beyond teachers, Denmark seeks to engage its whole population with the digitalisation of education. The
Danish government therefore involves students and their parents in government-supported projects to
foster a healthy digital culture in schools and raises awareness around the use of digital technology in
education. These are two pillars of the 2021 Policy Agreement that refined Denmark’s digital strategy in
education.

Governance of data and digital technology in education

The Danish government has set up rules that regulate the access to, and use of, data and digital
technologies in education. Although some of those rules, as well as guidelines, emanate from the central
ministry, many are at the discretion of the municipalities. For instance, setting up rules about equitable
access to, and use of, digital technologies in education, in particular for official exams, is the central
government’s responsibility. However, it falls to lower levels of government to regulate or guide the possible
use of digital proctoring methods or automated decision-making systems (within the general legal
framework for data protection described below) — although they are seldom used.

As is the case across EU countries, the largest part of Denmark’s regulation around the protection of data
and privacy, in education as well as in other sectors, is a transposition in national law of the EU General
Data Protection Regulation (EU GDPR). The Danish National Agency for IT and Learning provide support
to apply the EU GDPR in the education system, but it is mainly the municipalities and schools’ responsibility
to ensure compliance with data protection regulation. Additional rules exist, though, in line with the
particularities of the Danish digital infrastructure in education. For instance, the online student evaluations
come with specific regulation on privacy and data protection. Also, there exist further rules around the
protection of staff data, who are protected as other employees by the 2019 National Economy Agreement —
and by additional rules set up by municipalities.?? Finally, the Danish government has set up rules and
guidelines about accessing and using educational administrative data for public or private research and
development (more details at the end of this section).

As the use of automated decision-making tools and Al-based tools in education remains limited, there is
no specific policy effort at the central level to regulate these aspects. As of December 2023, neither are
there central-level rules or guidelines about the accountability, effectiveness, transparency, bias of
algorithmic models or automated systems, other than what the EU GDPR imposes (that is, nothing).
However, the municipalities can implement rules or guidelines at their discretion (about minimal standards
of performance of the digital technologies that they procure to their schools, for instance). According to
ministry officials, such municipal regulation remained marginal as of 2023.

The ministry is the primary public authority that enacts rules and guidelines to promote increasing data
portability and interoperability between the different tools that compose the Danish digital education
infrastructure. Systemrevisionsbekendtgarelsen (“system audit executive order), a legal order enacted in
2021 that also regulated some aspects of procurement, imposes rules and requirements on the use of
open standards on educational technologies and data, as well as on the use of specific technical standards,
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all of which are enacted to improve interoperability of the tools used across municipalities at different levels
of education. Examples of requirements include that the chosen system must feature “appropriate controls
for the allocation, follow-up, maintenance and withdrawal of access rights to systems and data, as well as
logical access controls that limit the risk of unauthorised access to systems or data”, or that “the system
supplier has established procedures that ensure that the SA system complies with applicable interfaces
and that management of communication takes place in accordance with applicable interface
descriptions”.2® Another way for the ministry to ensure interoperability in the digital ecosystem is to limit
the schools’ choice to a list of pre-approved tools, as in the case of learning management systems
mentioned above. As in most other OECD countries, these efforts were accompanied by the
implementation of a single sign-on service (UNI Login).

Supporting innovation and research and development (R-D) in digital education

Developing a national education technology ecosystem is a challenge for local tools to be developed.
Providing incentives, supporting R-D, funding education technology start-ups are part of the typical
innovation portfolio countries could consider.

In the past five years, the ministry has commissioned research on topics directly or indirectly related to the
use of digital technologies, to improve learning outcomes and assessments, support teaching, and help
students with special needs. In parallel to this commissioning, the ministry releases documentation on its
public administrative datasets to facilitate the use of education data. For instance, the Danish Evaluation
Institute (EVA) is mandated with the mission to provide actionable data on education to both public and
private research organisations.

The Danish government also monitors the uptake of digital technology through various studies. Most
notably, the ministry conducted a quantitative survey in 2021 to map teachers’ daily experience with digital
tools.?* The questionnaires were sent to representative samples of primary school teachers and principals.
Acknowledging the low response rates, the survey found that 64% of teachers consider they have at least
some influence on the choice of digital resources purchased by municipalities; and 76% are satisfied with
this level of influence. Virtually all teachers consider that those digital resources are of good quality (92%),
but some also find their provision insufficient (40%). In the same year, Denmark also participated in a study
of the International Association for the Evaluation of Student Achievement (IEA) to assess changes in
teachers’ use of digital tools during the COVID-19 pandemic. The ministry partnered with researchers from
Aarhus University, the second largest university of the country, to carry out the study. The result showed
lesser amplitude of change in Denmark than in other countries, due to the already deeply integrated digital
culture.?®

As the Danish central and local governments partly rely on private EdTech companies to provide some of
the building blocks of schools’ digital infrastructure, the ministry and its agencies have secured public-
private relationships that aim to mobilise innovations in education. These efforts mostly consist in
non-monetary incentives. For instance, the ministry supports the collaboration between EdTech companies
and educational institutions by organising conferences (e.g. the Digitaliseringsdage [“Digitisation days”]
conference) that bring together teachers, publishers and other relevant (private) partners, sometimes
members of the EdTech Denmark association.?® The ministry no longer invests in start-up companies
working on EdTech tools, but it continues to incentivise research and development to encourage EdTech
innovation through competitive educational grants.

In terms of future priorities, in software as much as in hardware infrastructure, the central government will
continue to review, for each type of digital tool, whether it should provide this infrastructure centrally or
entrust municipalities (and schools themselves) to acquire it from the private sector, with the guidance and
supervision of a central authority. As is the case in other Nordic countries, the Danish government’s role
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is willing to shift from a provider to an enabler, whereby it sets the conditions for engaging all stakeholders
in the digitalisation of education.

Notes

12021 New Policy Agreement: https://www.uvm.dk/aktuelt/nyheder/uvm/2021/dec/211206-ny-aftale-skal-
styrke-boern-og-unges-digitale-dannelse

2 Agency for Governmental IT services: https:/statens-it.dk/english/ & https://www.dga.or.th/wp-
content/uploads/2019/03/file_dff0e1173ce315d0a824c2236d78b943.pdf

8 2015 User Portal Initiative: http:/Ire.eun.org/edrene/seminars/012/1374.pdf

4 See for instance: Corona — Gode rad til undervisning | emu danmarks lzeringsportal

5 The closure of EASY-A: https://www.stil.dk/administration-og-infrastruktur/frit-valg-af-
studieadministrative-systemer/markedsgoerelsen

6 List of approved learning management systems: https:/www.stil.dk/administration-og-
infrastruktur/studieadministrative-systemer/til-uddannelsesinstitutioner/godkendte-studieadministrative-
systemer

" The Knowledge Base: https://viden.stil.dk

8 Uddannelsesstatistik: https://Juddannelsesstatistik.dk/pages/Vejledning_statistik.aspx

® Optagelse: https://www.optagelse.dk/

10 yddannelsesGuiden: https://www.ug.dk/

" Testogpraver: https://xn--testogprver-ngb.dk/; Netprgver: https://www.uvm.dk/gymnasiale-
uddannelser/proever-og-eksamen/tilrettelaeggelse-og-afholdelse-af-proever/netproever/om-netproever;
XPRS: https://www.stil.dk/administration-og-infrastruktur/systemrevision-af-studieadministrative-
systemer/integrationer-og-gaeldende-graensefladebeskrivelser

12 Aula; https://aulainfo.dk/wp-content/uploads/Aula-foraeldrefolder-Gladsaxe-engelsk.pdf and
https://www.netcompany.com/int/cases/Kombit-Aula and KOMBIT: https://kombit.dk/aboutkombit

13 EMU: https://www.emu.dk/

14 Social media channel: emu - Danmarks lzeringsportal | Facebook; BGRNEH@JDE pa Apple Podcasts

5 prgvebanken: https://www.xn--prvebanken-1cb.dk/

'8 Teachers Digital Everyday: https://www.uvm.dk/aktuelt/nyheder/uvm/2021/maj/210517-ny-kortlaegning-
en-velfungerende-digital-hverdag-med-plads-til-forbedring

7 UNI Login: https:/mit.uni-login.dk

COUNTRY DIGITAL EDUCATION ECOSYSTEMS AND GOVERNANCE © OECD 2023


https://www.uvm.dk/aktuelt/nyheder/uvm/2021/dec/211206-ny-aftale-skal-styrke-boern-og-unges-digitale-dannelse
https://www.uvm.dk/aktuelt/nyheder/uvm/2021/dec/211206-ny-aftale-skal-styrke-boern-og-unges-digitale-dannelse
https://statens-it.dk/english/
https://www.dga.or.th/wp-content/uploads/2019/03/file_dff0e1173ce315d0a824c2236d78b943.pdf
https://www.dga.or.th/wp-content/uploads/2019/03/file_dff0e1173ce315d0a824c2236d78b943.pdf
http://lre.eun.org/edrene/seminars/012/1374.pdf
https://emu.dk/grundskole/corona-gode-raad-til-undervisning?b=t5
https://www.stil.dk/administration-og-infrastruktur/frit-valg-af-studieadministrative-systemer/markedsgoerelsen
https://www.stil.dk/administration-og-infrastruktur/frit-valg-af-studieadministrative-systemer/markedsgoerelsen
https://www.stil.dk/administration-og-infrastruktur/studieadministrative-systemer/til-uddannelsesinstitutioner/godkendte-studieadministrative-systemer
https://www.stil.dk/administration-og-infrastruktur/studieadministrative-systemer/til-uddannelsesinstitutioner/godkendte-studieadministrative-systemer
https://www.stil.dk/administration-og-infrastruktur/studieadministrative-systemer/til-uddannelsesinstitutioner/godkendte-studieadministrative-systemer
https://viden.stil.dk/
https://uddannelsesstatistik.dk/pages/Vejledning_statistik.aspx
https://www.optagelse.dk/
https://www.ug.dk/
https://testogprøver.dk/
https://www.uvm.dk/gymnasiale-uddannelser/proever-og-eksamen/tilrettelaeggelse-og-afholdelse-af-proever/netproever/om-netproever
https://www.uvm.dk/gymnasiale-uddannelser/proever-og-eksamen/tilrettelaeggelse-og-afholdelse-af-proever/netproever/om-netproever
https://www.stil.dk/administration-og-infrastruktur/systemrevision-af-studieadministrative-systemer/integrationer-og-gaeldende-graensefladebeskrivelser
https://www.stil.dk/administration-og-infrastruktur/systemrevision-af-studieadministrative-systemer/integrationer-og-gaeldende-graensefladebeskrivelser
https://aulainfo.dk/wp-content/uploads/Aula-foraeldrefolder-Gladsaxe-engelsk.pdf
https://www.netcompany.com/int/cases/Kombit-Aula
https://kombit.dk/aboutkombit
https://www.emu.dk/
https://www.facebook.com/emu.dk/?locale=da_DK
https://podcasts.apple.com/dk/podcast/b%C3%B8rneh%C3%B8jde/id1502374873?l=da
https://www.prøvebanken.dk/
https://www.uvm.dk/aktuelt/nyheder/uvm/2021/maj/210517-ny-kortlaegning-en-velfungerende-digital-hverdag-med-plads-til-forbedring
https://www.uvm.dk/aktuelt/nyheder/uvm/2021/maj/210517-ny-kortlaegning-en-velfungerende-digital-hverdag-med-plads-til-forbedring
https://mit.uni-login.dk/

| 83

'8 Systemrevisionsbekendtgarelsen: https://www.retsinformation.dk/eli/lta/2022/725

19 SKI: https://www.ski.dk/videnssider/facts-about-ski/

20 Ministry’s Agency for IT and Learning’s Support website: https://www.stil.dk/support

21Adult distance learning: https://www.uvm.dk/trepart/trepart-om-voksen-og-efteruddannelse/%C3%A9n-
indgang-til-voksen-og-efteruddannelsestilbuddene/trepartsaftalens-initiativer-til-digitalisering-af-
veu/forsoeg-med-veu-godtgoerelse-ved-fuld-fiernundervisning-i-amu

222019 National Economy Agreement: https://www.regeringen.dk/aktuelt/publikationer-og-
aftaletekster/aftale-om-kommunernes-oekonomi-for-2019/

23 Requirements on procurements: https://www.retsinformation.dk/eli/lta/2023/476

24 Quantitative mapping of teachers’ digital everyday life (2021):
https://www.uvm.dk/aktuelt/nyheder/uvm/2021/maj/210517-ny-kortlaegning-en-velfungerende-digital-
hverdag-med-plads-til-forbedring

25 |CILS Teacher Panel (2021): https://projekter.au.dk/icils/icils-teacher-panel/

26 EdTech Denmark promotes collaboration and gain from the development and use of digital technology
in education: https://edtechdenmark.dk/ / Example of cross-sector conferences:
https://www.digidage.dk/om-digitaliseringsdage
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England (United Kingdom)

This note provides an overview of England’s digital education ecosystem,
including the digital tools for system and institutional management and digital
resources for teaching and learning that are publicly provided to schools and
educational stakeholders. The note outlines how public responsibilities for
the governance of digital education are divided and examines how England
supports the equitable and effective access to and use of digital technology
and data in education. This includes through practices and policies on
procurement, interoperability, data privacy and regulation, and digital
competencies. Finally, the note discusses how England engages in any
initiatives, including with the EdTech sector, to drive innovation and research
and development towards an effective digital ecosystem.
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Key features

e In England (United Kingdom) (hereinafter England), the responsibility for providing access to digital
infrastructure for education is split between the Department for Education and schools themselves.
Schools receive set funding from central government to spend as they see fit. For local-authority-
maintained schools, funding is managed by the authority; or by the trust if the school is part of a
Multi-Academy Trust.

e The Department does not mandate individual products, such as student information systems and
learning management systems. Schools are free to procure whichever system to meet their own
requirements in relation to their educational contexts and circumstances. Though, the department
maintains several dashboards which schools can use to draw data about schools and students.

e The department commissions other institutions and agencies to develop and provide digital
teaching and learning resources (e.g. Oak National Academy). Schools may independently choose
to acquire and use additional resources. The department offers various guidelines to help schools
make decisions, but the use of any resources is not mandatory.

e Computing is a statutory part of the national curriculum from key stages 1 to 4." Organising digital
skills trainings for in-service teachers, specifying the use of digital technologies in curriculum, and
developing students' digital literacies fall within the remit of schools themselves. However, the
department provides several kinds of training opportunities for teachers and students.

e England’s digital education strategy previously focused on building connectivity as a precondition
for digital education. This work is ongoing and detailed below. Hardware provision was prioritised
during the COVID-19 outbreak, to ensure an equitable access to and use of digital technologies —
including various initiatives and grants targeting towards students from disadvantaged
backgrounds. The department’s current policies and programmes as well as future priorities are
set out below.

e There is a UK wide digital strategy, encompassing topics wider than education, which focuses on
six key themes: digital foundations, ideas and intellectual property, digital skills and talent, financing
digital growth, spreading prosperity and levelling up, and enhancing the UK’s place in the world. '

General policy context

In England, the Department for Education is responsible for children’s services and education at all levels
of state-funded schools.2 These schools include local-authority-maintained schools, faith schools,
academies, free schools and grammar schools, and they receive funding through either their local authority
or directly from the government.? By contrast, fee-charging private education institutions — sometimes
called “public schools” or “independent schools” in England — receive no government funding and do not
have to follow the national curriculum. They are also exempted from benefitting from most government
support programmes, which are only open to schools who meet certain criteria, for example high levels of
deprivation. However, independent schools do have to be registered with the government and are
inspected regularly.*

Division of responsibility

In England, the responsibility to provide schools with a digital education infrastructure is split between the
Department for Education and schools themselves — as well as local authorities (for local-authority-
maintained schools). For example, the department provides several digital systems to support schools
directly, such as the Get Information about Schools database, and also guidance for schools on various
topics, for instance their data and technology standards. Schools themselves procure other solutions for
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school management, such as learning management systems and administrative function systems. They
are also free to procure additional digital resources for teaching and learning from private vendors and
education stakeholders, such as philanthropic organisations (for example, the British Library), education
publishers (for example, FlashAcademy), teachers, and the country’s public broadcaster British
Broadcasting Corporation (BBC). As the responsibility for procuring a large proportion of digital
infrastructure is devolved to schools, private companies have opportunities to provide privately developed
digital solutions and resources for education.

To help schools make well-informed decisions regarding their procurement, various guidelines are
provided by the Department for Education and public bodies. In addition, the rules that govern the access
to and use of data and digital technologies in education, including data and privacy protection, are enacted
by the central government. The United Kingdom General Data Protection Regulation (UK GDPR) — the UK
implementation of the EU GDPR (with some minor modifications) — sits alongside the Data Protection Act
2018, governing all processing of personal data from individuals in the United Kingdom (hence, including
students, teachers, and other education stakeholders in England).

The Keeping children safe in education (KCSIE) statutory guidance provides schools and colleges with
information on what they should be doing to protect students online.® This includes specifying that schools
have responsibility for: providing staff with regular safeguarding and child protection updates (including
online safety); ensuring filtering and monitoring software is in place and regularly review its effectiveness;
including online safety in relevant policies and considering it while planning the curriculum, any teacher
training, the role and responsibilities of the designated safeguarding lead and any parental engagement;
including the school’s approach to personal mobile phone use in their behaviour policy.

Digital education strategy

The UK government has made efforts to digitalise various domains of the public service. The Central Digital
and Data Office and the Government Digital Service, part of the UK Cabinet Office, are dedicated to
providing digital service and enforcing several rules and policies across the government departments.®
They are also working to streamline, personalise and modernise the Department for Education’s digital
and data services, automating processes and saving time at every level of the system.

In the context of digitalising public service sits a nationwide Digital Strategy, which the UK government
published in June 2022.% The strategy is aimed at “harnessing digital transformation and building a more
inclusive, competitive and innovative digital economy [in the United Kingdom]”. It contains a section on
education in England, which highlights cultivating digital skills and talents of students and people in various
ways. For instance, by providing teachers with training on digital skills; equipping schools with the
knowledge and facilities to teach students computing and related courses; encouraging the uptake of
computer science subject in academic qualifications (GCSE and A-Levels, i.e. end of lower secondary and
upper secondary diplomas); offering lifelong digital skills trainings for adults.

Taking into account this strategy and the aftermath of the COVID-19 pandemic, the Department for
Education has made changes in their digital education policies and expenditure to enhance the digital
infrastructure in schools, improving broadband, Wi-Fi and mobile coverage in schools, as well as providing
digital devices to schools and students. The findings from a department-commissioned survey in 2021
confirm that the majority of schools has invested in new or upgraded technologies, including devices for
students and teachers, to enable remote teaching and learning to take place smoothly.”

In terms of promoting the use of digital education infrastructure during the pandemic, the department
offered the Get Help with Remote Education service that served as a one-stop-shop for teachers, providing
guidance and resources for facilitating remote learning, including information about supporting vulnerable
students and keeping students safe in digital education.® Technical support and training for accessing
educational platforms (e.g. Google Classroom, Microsoft 365) were also provided: for example, the EdTech
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Demonstrator Programme offered free peer-to-peer support on the effective use of digital technologies in
education to over 2 500 state-funded schools and VET institutions.®

In terms of promoting the use of digital education infrastructure during the pandemic, the department
offered the Get Help with Remote Education service that served as a one-stop-shop for teachers, providing
guidance and resources for facilitating remote learning, including information about supporting vulnerable
students and keeping students safe in digital education.'® Technical support and training for accessing
educational platforms (e.g. Google Classroom, Microsoft 365) were also provided: for example, the EdTech
Demonstrator Programme offered free peer-to-peer support on the effective use of digital technologies in
education to over 2 500 state-funded schools and vocational education and training (VET) institutions.

The department has also started running a biennial Technology in Schools Survey, to capture up-to-date
data to understand the current state, use and spread of technologies within primary and secondary schools
in England, and thereby to support their policy commitments and inform future interventions.'? Findings
from the first Technology in Schools survey will be published in summer 2023.

In future years, the department will continue investing in hardware infrastructure, including broadband and
Wi-Fi connections in schools (see Equity of access section later for details). Standards on broadband, Wi-
Fi, and cybersecurity have been published, and the sets of standards on filtering, monitoring, cloud services
and storage are forthcoming, to help schools and multi-academy trust leaders better understand their
needs, maintain security, and support online safety. The department is intervening in cases where schools
lack budget to meet these standards, for example their connectivity programmes which upgrade broadband
or Wi-Fi to schools in priority areas who fall below these standards. In parallel, England’s digital strategy
for education will also focus on building a strong evidence base for effective use of technologies and
embedding this evidence across their school system.

The public digital education infrastructure

This section reviews two aspects of the public digital infrastructure in England: digital solutions for system
and school management, and digital resources for teaching and learning.

Digital ecosystem for system and school management

Student information system and school information system

To facilitate system and school management, the Department for Education manages a central education
database, the National Pupil Database (NPD), which is created by linking individuals’ personal information
collected from data provided by schools and local authorities via statutory data collections (e.g. the school
census) and attainment data from awarding bodies.'® The database thus stores a broad range of students’
data — from their name and date of birth, to standardised assessment results, special educational needs,
family background and eligibility for free school meals. This data is tagged with the Unique Pupil Number,
a unique identifier that tracks all students in state-funded schools throughout their schooling regardless of
changes in their situation. Independent schools are not required to issue the Unique Pupil Number for their
students, though some do so on a voluntary basis.

The National Pupil Database (NPD) is contained within the Get Information About Pupils Service, which is
a student information system where schools and local authorities can find student-level NPD data and
Pupil Premium funding information.'* Access to this database is restricted as it contains confidential pupil
information. Each school has a super user/approver who controls access to school users, and appropriate
members of the local authorities also have access to this service.
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Together with the Office for Standards in Education (Ofsted), the department has developed Analyse
School Performance (ASP).'® This system is designed to help education stakeholders — school principals,
governors, local authorities, multi-academy trusts, dioceses, Ofsted and the Department for Education —
to review and compare both school and student-level performances, and thereby plan school improvement.
Analyse School Performance is a secure web-based service that gives school leaders, governors, Local
Authorities, Multi-Academy Trusts, dioceses, the department, and Ofsted access to official detailed pupil
level performance data. The service is designed to support accountability policy and helps schools improve
by providing accurate attainment data. ASP is accessible via the department’s single sign-on (SSO)
service which offers users access to a number of systems. However, ASP is not interoperable with other
Department for Education data websites. ASP reports use tables, graphs and charts to show the
attainment and progress of the school and a wide range of different pupil groups. ASP data comes from a
mix of collections, including census and performance data that is either sent directly to the Department for
Education by schools or local authorities, or is collected on behalf of the department directly, some of which
is a legal requirement.’® Schools do not need to directly input data into ASP. This data is part of the
assessment process, and schools cannot opt out of having this data collected: if their students participate
in national examinations then their results will be collected. The type of information end-users can access
on this system varies depending on their status (for instance, governors and trustees will only be entitled
to view non-student-specific information).

ASP is only available only to schools, governors, trust leaders, inspectors, local authority and the
Department for Education staff, but the Find and Check School Performance tool is a public dashboard.!”
Any parents or other members of the public can access this dashboard and look at a range of information
available about any school in England. Find and Check School Performance draws data from Analyse
School Performance; however, it is not as extensive. For instance, it does not contain Key Stage 1 (ages
5-7, Years 1 and 2) or phonics data, or detailed group and individual student performance data. Neither
Analyse School Performance nor Find and Check School Performance is updated in real time. However,
certain information about schools and their governance (e.g. the appointment or removal of headteachers,
changes in contact detail) is updated on the Get Information About Schools, an online register for schools
in England and Wales, whenever any of the fields associated with their record is changed. Get Information
about Schools data is drawn from other national data collections in the same way as Get Information about
Pupils.

In addition to these systems, Ofsted maintains the Inspection Data Summary Report system, its own web-
based page accessible via Analyse School Performance or a separate Ofsted sign-in. This system is
designed to show data for Ofsted inspectors to use when preparing for and during school inspections;
though schools may require an account and associated permissions to access the information.

Analyse School Performance, Find and Check School Performance, Get Information about Schools and
Get Information about Pupils are all separate systems, but they do pull data from each other. For instance,
on a daily basis, the former two systems will pull some information (e.g. name, address) from Get
Information about Schools.

Digital assessment and career guidance systems

The Department for Education and its executive agency, the Standards and Testing Agency, administer
Multiplication Tables Check, a statutory digital assessment for all Year 4 students (8-9 years old, primary
education).'® Another statutory assessment for measuring English and maths skills of new primary school
students, Reception Baseline Assessment, is currently administered partially digitally, but the department
is considering digitalising it further. In addition, a new Digital Test for Literacy and Numeracy is currently in
the pipeline, which will involve a series of short digital activities and will be taken by Year 9 students (13-
14 years old, secondary education).®
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Digital assessments are also used in some VET and technical qualifications — for instance, in Functional
Skills Qualifications delivered within apprenticeship standards, and also to adults. Some awarding
organisations have developed qualifications to support teachers in the implementation of this digital
assessment. There is no digital assessment used in GCSE and A-Levels, though all four of the main exam
boards are now piloting digital exams and assessments. The department is also working with the Office of
Qualifications and Examinations Regulation (Ofqual) to explore the potential opportunities and implications
of further use of digital assessment in qualifications. Students using assistive technology for assessment
has increased in England, as evidenced by a Department for Education study in 2021.2°

The department also offers Get info Teaching an online career guidance platform for teachers and would-
be teachers.?" In addition, through the National Careers Service, the department also funds a digital
careers advice platform for anyone over the age of 13 that provides skills self-assessment and connection
to a professional advisor.?? The Careers and Enterprise Company, which the department grant funds,
complements this by supporting schools to fulfil their statutory duty to provide good career guidance for
their students. This includes an online resource directory to support schools and colleges to manage their
careers programme, plan careers activities, target support and collect student feedback systematically.?

Digital ecosystem for teaching and learning

Digital teaching and learning resources

The department provides various digital teaching and learning resources that schools may choose to use.
Static digital learning resources (notably video lessons) targeted at early childhood, primary and secondary
educational levels, as well as resources for students with special educational needs and disabilities (e.g.
therapy-based lessons), are made openly available via the Oak National Academy website.?* Established
in response to the COVID-19 outbreak, the Oak National Academy operates independently, although it is
strategically aligned to (and partly funded by) the Department for Education. Their resources therefore
cover a broad range of subjects, and all are aligned with the curriculum objectives and classified according
to a central (England-specific) taxonomy. Schools can choose to use these resources, and they often
additionally procure interactive digital learning resources from the EdTech market. The department does
not actively back or mandate individual products, and instead allows individual educational establishments
to decide what technology they need to meet their requirements in relation to their educational contexts
and circumstances. Yet, the Department for Education does operate the Get help buying for schools
service, which offers free and impartial advice and guidance from procurement specialists for all state-
funded schools in England on buying goods and services.

Some digital teaching and learning resources are also openly accessible to anyone in the country. In
addition to the contents from Oak National Academy, the BBC, the country’s main public broadcaster,
delivers educational contents at primary and secondary levels via their public radio and television channels.
They also maintain the BBC Teach website that supports teachers by curating curriculum-related content
for the classroom, and the BBC Bitesize that provides educationally approved, curriculum-relevant self-
study and home-learning materials to 5-16 year olds.?5 The resources on the BBC Bitesize are directly
curriculum-relevant, although they are not developed in partnership with the Department for Education,
instead using a small roster of education resource providers to co-produce curriculum content.?8 Students
and teachers do not need to pay the TV licence fee to access the BBC Teach or BBC Bitesize.

Enabling the use of digital solutions and resources
Providing a public digital education infrastructure or funding to use digital resources does not necessarily

mean that schools and teachers will use them. Different rules and guidelines can therefore support access
to, and the use of, digital technologies in education.
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Ensuring access and supporting use

Equity of access

England has undertaken a diversity of efforts to ensure an equitable access to educational opportunities
at all levels of school. Building on the GBP 30 million (EUR 35 million) investment made available in 2021
for the Connect the Classroom pilot programme, which targeted schools with weak educational outcomes,
the Department for Education is investing up to a further GBP 150 million (EUR 173 million) to upgrade
schools that fall below their Wi-Fi connectivity standards in priority areas.?” Connect the Classroom
investment is targeted at all schools in the 24 Priority Education Improvement Areas, as part of intensive
investment to address entrenched causes of underperformance and barriers to improvement.

The Department for Education and the Department for Digital, Culture, Media and Sport are investing a
joint GBP 82 million (EUR 94 million) to accelerate gigabit capable broadband roll-out to schools to enable
all schools to have access to a high-speed connection by 2025. The programme will cover the costs of
connecting up to 3 000 rural schools not likely to be connected by commercial roll-out, and currently using
outdated copper cables.

During the COVID-19 outbreak, the department rolled out 1.95 million laptops and tablets through the Get
Help with Technology programme to disadvantaged students, assisting in their remote learning.?® The
laptops and tablets distributed through the Department for Education are now owned by schools, trusts,
local authorities or VET providers, who can lend them to children and young people who need them the
most. The department also provided grant funding to schools, local authorities and VET providers to
contribute towards the technical support costs of setting up or resetting these devices. They also provided
support for over for over 130 000 families to get online through uplifts in mobile data and 4G wireless
routers. This included partnering with the country’s leading mobile operators to provide free data to help
over 33 000 disadvantaged children get online, and delivering over 100 000 4G wireless routers for
students without connection at home.

In addition, albeit not specific to the education sector, wider efforts to tackle the digital divide and provide
support for disadvantaged groups are underway by other government departments. For instance, the
Department for Digital, Culture, Media and Sport funded a GBP 2.5 million (EUR 2.9 million) Digital Lifeline
project to reduce the digital exclusion of people with learning disabilities, offering them free devices, data
and digital support.

The Department for Education is currently in the process of creating a set of standards to support schools
to understand their digital environment and know what technology they should have in place. Uneven
access to digital learning platforms and resources will be a possible challenge as schools procure
themselves their digital resources with no guidance or oversight.

Supporting students with special educational needs and disabilities (SEND)

In November 2020, the department-commissioned report Rapid Literature Review on Assistive Technology
in Education evaluated studies of using these technologies with SEND students.2® The report concluded
that assistive technologies are under-utilised in the education sector, and recommended to develop
assistive technology training courses for educators.

In March 2021, the department piloted training for mainstream school staff on how to use assistive
technology effectively. The course focused on the technology that schools already have available or can
easily obtain, such as text-to-speech tools. It aimed to give staff the confidence and capability to take full
advantage of the range of technologies available in the classroom to support students with SEND. The
findings from the independent evaluation of the pilot were promising, with participants reporting improved
awareness, understanding and confidence in using assistive technologies, and feeling that the training
would contribute towards removing barriers to learning for all students.3°
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Following the results of the pilot, the government is running another training course, with more schools,
over a longer period, and with a more in-depth evaluation, to add to the evidence base in this area. This
programme will continue to use the resources created for the pilot, including case studies, videos, short
introductions, and a self-audit tool which schools can use to identify their key areas for development. They
are publicly available in the National Association for Special Educational Needs online assistive technology
resource bank.3! The Office of Qualifications and Examinations Regulation (Ofqual) has also published a
study on the use of assistive technologies for assessment.?°

Supporting the use of digital tools and resources

Most centrally provided digital solutions and resources, such as the career guidance platforms and the
Oak National Academy contents, are used on an opt-in basis, and schools may choose to acquire
additional solutions and resources. There is no other direct government involvement in procuring digital
education infrastructure. However, the department seeks to facilitate the uptake of digital tools and
resources by providing guidelines and professional learning opportunities. For instance, comprehensive
guidelines exist on procuring and using digital technologies in education, and include a detailed list of
privately-developed learning management systems (called “school management information systems” in
the list), digital and technology standards, as well as the department-approved framework for buying digital
goods and services.32 Further guidance is provided for schools at upper secondary and VET levels from
the Joint Information Systems Committee (JISC), a government-funded non-profit organisation. Also, the
EdTech Demonstrator Programme mentioned earlier (offering peer-to-peer support on the use of digital
technologies) created a peer-to-peer network to support schools move to a more sustained use of
technology to reduce workload, improve outcomes, support school improvement, and create a more
inclusive curriculum.

More supports were available during the COVID-19 outbreak. In addition to the Get Help with Technology
programme providing devices for disadvantaged students, the department launched the Digital Platform
programme, for which primary and secondary schools could use earmarked grants to buy the virtual
learning environment.

Cultivating the digital competence of education stakeholders

The Department for Education has published standards for the minimum level of practice expected of
primary and secondary teachers in England, which include their digital competence.3® During the
pandemic, extra measures were introduced to enhance teachers’ digital skills, such as the Get Help with
Remote Education, the EdTech Demonstrator Programme, and the Assistive Technology Training Pilot.

The department also funds the National Centre for Computing Education, which offers a variety of services
to support teachers and students with the computing curriculum.3* This includes funding of 34 Computing
Hubs, which offer continuous professional development opportunities for teachers, and guidance and
support to local schools and colleges, to improve the teaching of computing and increase participation in
computer science qualifications.3® Computing Hubs receive funding directly from the department, and then
make free or subsidised courses available to local schools. All state-funded schools and colleges, special
schools and alternative provision setting in England are eligible for support, but some hubs only target
specific phases of education. In addition, T Levels, new vocational and technical-based qualifications at
upper secondary level (for England only) was launched in September 2020, including qualifications on the
digital skills, data analysis as well as software development.3¢

While these initiatives should help enhance teachers’ and students’ digital skills and competence, some
disparities in their digital capacity will likely remain considering that teacher standards are not strictly
enforced and the responsibility for the actual provision of digital trainings to both in-service teachers and
students is devolved to the schools themselves. Some schools (e.g. academies, free schools, private
schools) have considerable autonomy and can decide whether and how to teach students digital skills
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throughout the curriculum; their teaching staff are also not required to meet the minimum level of practice
expected of teachers in England, including those around digital competence.®”

The department also engages with parents, carers and students via its Parents and Pupils omnibus survey.
The panel consists of 11- to 17-year-olds who attend state-funded secondary schools in England and their
parents or carers. Questions are submitted via policy teams, and sometimes include questions on digital
and technology-based topics.®® This is also the case for the School and College panel, a regular online
survey which gathers views from senior leaders and classroom teachers in state-funded primary and
secondary schools and colleges.®”

Governance of data and digital technologies in education

Supporting the use of digital technology and the data it generates can only work if stakeholders recognise
that this use will not work to their detriment. There are thus rules about protecting the data and privacy of
education stakeholders, and ensuring the interoperability across digital education ecosystem. As schools
are also responsible for providing access to components of the digital education infrastructure, part of the
regulatory efforts concerns offering relevant guidelines to support schools in their decision-making.

Protecting data and privacy in education

In education, as in other sectors in England, data and privacy protection falls under the Data Protection
Act 2018 and the UK GDPR.3 There is no further rule that specifically covers the protection of data and
privacy of students, or of teachers and school staff; although the department provides guidelines about
these aspects, including the resources for understanding schools’ responsibilities after the Brexit.3° There
is also a statutory guidance on what schools and college should be doing to protect students online, such
as: providing teachers and school staff with regular safeguarding and child protection updates; ensuring
filtering and monitoring software is in place and regularly reviewing its effectiveness; considering online
safety while planning the curriculum; including in schools’ behaviour policy their approach to personal
mobile phone use, and so forth.4°

In terms of access to education data (including student data), there are several specific rules that govern
the equitable access to and use of data in England.*' These rules specify that, subject to the Data
Protection Act and the UK GDPR, non-child identifiable data can be shared upon request with third parties
that conduct research, conduct educational statistics, evaluate education policies, or provide information,
advice or guidance for promoting the education and well-being of children as well as for the public good.
As part of the department’s commitment to transparency, they publish details of all organisations with
whom they have shared personal data, and a short description of the project.#? These details are updated
quarterly and include details of all shared in the quarter after data sharing agreement is signed.

The department also provides suggested wording for privacy notices to schools, local authorities and other
organisations that are the initial data controllers in the data supply chain, and with whom parents typically
have the most active and visible relationship.#® These notices include specific sections of how government
uses the data. Alongside this, the department’s overarching personal information charter outlines to data
subjects how they use their personal data, and their rights and responsibilities.** Sitting below the charter
will be dataset or system-specific privacy materials specifically informing how data might be used within a
certain system or dataset. For instance, the Longitudinal Education Outcomes privacy notice or the
National Pupil Database privacy notice.*®

The use of automated decision-making, Al-powered algorithmic model, and digital proctoring in education
currently remains limited. Therefore, few regulations exist to govern these aspects (other than the
restriction imposed by the UK GDPR). Given the prominence of the Al and algorithm-related issues today,
however, some regulatory efforts are in the pipeline, such as a 2020 review into bias in algorithmic
decision-making and the National Al Strategy.*¢ Also, albeit not education-specific, a standard about
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algorithmic transparency in public decision-making processes was recently published in early 2023 by the
Central Digital and Data Office, an agency of the UK Cabinet Office.*”

Enhancing interoperability

In light of the diverse digital solutions developed by different private companies and education
stakeholders, interoperability of digital technologies and the data they generate is currently a crucial issue
in England. To enhance the interoperability and facilitate data portability across systems, the department
specifies the Common Transfer File, a specific technical standard which is used to transfer student data in
a consistent format when a student transfers from one school to another.#® This ensures the receiving
schools receive information necessarily to support the student continuing education and welfare. Detailed
guidelines are offered to help with this data transfer process.*® While using this standard is not mandatory
for non-local-authority-maintained schools like academies and free schools, it is still highly encouraged.

The department maintains a Common Basic Data Set (CBDS) which is a file containing definitions for
common data items that schools and local authorities use in certain software systems, for example school
management information systems.*® The CBDS also gives information on the structure and standards
used within many department data collections relating to schools and local authorities.

The Department for Education (DfE) has also set up DfE Sign-in, a secure single sign-on (SSO) service,
which offers eligible end-users with access to a number of the department’s data systems, including two
student information systems (Analyse School Performance and Get Information About Pupils) and online
register for schools (Get Information About Schools).%°

Supporting innovation and research and development (R&D) in digital education

In the last five years, the Department for Education has supported innovation in digital education in various
ways. It has published white papers to clearly communicate their innovation priorities about digital
technologies and data in education. The department has also commissioned academics, universities and
research organisations to actively research various aspects of digital education. This includes a report on
the use of assistive technology for SEND students, and a comparative analysis of 14 countries’ policies
and strategies on EdTech usage.?! There is also a suite of four reports on the EdTech industry in England,
which aim to understand the current market, consider future opportunities, better understand EdTech
implementation, and learn from the experience of using technology for remote teaching.52 As noted in the
previous section, there are rules ensuring that researchers and research institutions can equitably access
educational data for R&D purposes (subject to rigorous processes).

Since 2023, the department runs a biennial Technology in Schools survey (TiSS) to understand the current
state, use and spread of technology within primary and secondary schools in England. This allows them
to support various strands of their current policy commitments and to inform future interventions.

In addition, the department has endowed the Education Endowment Foundation, an independent charity,
with a further GBP 137 million (EUR 157 million) to encourage innovative and effective evidence-based
teaching, including using digital technology.5® The foundation gathers evidence for raising the attainment
of students from socio-economically disadvantaged backgrounds, including the evidence on the use of
digital technologies to improve student learning and support enhanced teaching.5* Their upcoming
research trials will explore teaching approaches using EdTech, which features of the technology, and how
they are used, may support academic attainment.55 The trials will cover three focus areas: EdTech for
formative assessment; EdTech used to support the development of specific skills in mathematics, literacy,
and modern foreign languages (current trials, and; Computer adaptive learning (CAL) or Artificial
Intelligence (Al) technologies for teaching and learning).
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In terms of public-partner partnerships, there is no particular policy in England for financially supporting
the development of the EdTech sector (e.g. through formal subsidies, tax credit, or direct investment in
start-up companies). Incentives to foster public-private collaborations are therefore mostly non-monetary.
For instance, the government has worked with the British Education Suppliers Association on the LearnED
roadshow — a national series of free educational technology conferences for educators between 2021 and
2022. The Department for Education has also collaborated with the same association in the Great British
Classroom events, which showcased the education products and services, including EdTech materials.5®

Notes
1 “Key stages” are blocks of years into which the national curriculum in England is organised: key stage 1

(5-7 years old), key stage 2 (7-11 years old), key stage 3 (11-14 years old), key stage 4 (14-16 years old).

2 The three other constituent nations of the United Kingdom, i.e. Scotland, Wales and Northern Ireland,
have their own devolved government department responsible for education.

3 For a detailed explanation on the types of schools, see https://www.gov.uk/types-of-school.

4 https://www.gov.uk/types-of-school/private-
schools#:~:text=Private%20schools%20(als0%20known%20as,being%20funded%20by%20the%20gove
rnment. For this reason, “schools” is used in this country note to refer to state-funded schools, unless
otherwise stated.

5 Central Digital and Data Office: https://www.gov.uk/government/organisations/central-digital-and-data-
office; Government Digital Service: https://www.gov.uk/government/organisations/government-digital-
service

6 https://www.gov.uk/government/publications/uks-digital-strategy

7

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/10578
17/Education _Technology EdTech Survey.pdf

8 https://www.gov.uk/quidance/get-he