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Abstract
[bookmark: _Hlk218258376]Brazilian education is undergoing a profound digital transformation, in which educational policies are formulated and implemented with the support of data infrastructures. This digital transformation of education implies socio-technical transformations in educational policy practices, at a macro level, and in teaching and learning practices, at a micro level. The objective of this article is to analyze the digital transformation process of education and to examine the growing consistency of Brazilian educational policies demonstrated by the following issues: (1) – the strengthening of the collaborative regime due to the socio-technical changes resulting from the National Education Data Infrastructure; (2) – educational policies gradually shaped by data; (3) – intermediary roles fulfilled by digital platforms. The article demonstrates how the National Education Data Infrastructure is a central element of the digital transformation of education, implying macro and micro-social practices driven by incremental institutional changes in educational policies.
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1. Introduction

The digital transformation of governments is advancing in such a way that institutional changes in public administration are driven by the digitization of services, a focus on user experience, and design-oriented approaches aimed at greater efficiency and consistency of government action in society. The concept of digital transformation is a process of institutional change related to the adoption of digital technologies ( Vial , 2019). It also implies the platformization of governments with the adoption of interoperability standards and standardized interactions between citizens and governments in interfaces that bring together all public services in one place (van Dijck , Poell , and Waal, 2018; Kim, Andersen, and Lee, 2021).
The digitalization of governments means the transfer of public services and processes to computer systems. This transfer, in turn, implies processes of institutional change through socio-technical means, in which the interfaces of these computer systems define the possibilities for action and choice for the citizens who interact with them – affordances. – producing diverse results for society (Seidel, Berente and Baiyere , 2025).[footnoteRef:3]  [3:  Affordance is a concept originally proposed by psychologist James Gibson (1979) in his theory of ecological perception, referring to the possibilities for action that the environment offers an organism, regardless of its ability to perceive them. The term gained great relevance in the field of design when Donald Norman (2013) adapted it in his book " The Design of Everyday " Things , " introducing the distinction between real affordances and perceived affordances , emphasized that well-designed objects should clearly communicate their usability through visual and tactile cues. Since then, the concept has become fundamental to interaction and interface design. This conceptual evolution remains central to understanding how users interpret and interact with digital products, environments, and systems.] 

Digitization means transforming information into computable objects, allowing information to be converted into data that can be stored and communicated by machines. Furthermore, it signifies the adoption of socio-technical methods to incorporate a set of techniques aimed at improving social and institutional contexts, enabling the optimization of various areas of public policy through the design of computational systems. Digitization constitutes the main point of digital transformation, implying not only a logic of efficiency but also institutional changes that produce affordances. that organize the interactions between citizens and governments (Mendonça, Filgueiras and Almeida, 2023).
The digitalization of the public sector in Brazil has a long journey that began with the creation of the Federal Data Processing Service (Serpro) and state-owned information and communication technology companies throughout the 1960s, culminating in the Gov.br Platform, officially launched in 2019. The Gov.br Platform resulted in a profound digital transformation, representing, in many situations, a silent reform of public administration. Silent because it was not approved through conventional means or structural changes, but through incremental processes that began with digitalization, the creation of the Gov.br Platform interface, and increasing usability among citizens (Filgueiras, 2023). In 2025, for example, 130.6 million people had already been served virtually on the platform, and 3.5 billion authentications had been carried out by September.[footnoteRef:4]  [4:  https://www.gov.br/gestao/pt-br/assuntos/noticias/2025/se/mais-de-130-milhoes-de-brasileiros-ja-utilizaram-o-gov-br-em-2025 ] 

Digitization and the institutional changes resulting from the platformization of governments have provided another important advance: the exponential expansion of the volume of administrative and transactional data for various situations and topics of public policy. This expansion of data volume has, in turn, enabled the growing use and reuse of data to accelerate changes in public policy. Data creates a new layer of complexity and work in public administration, enabling the use of new digital tools, with a special focus on artificial intelligence (AI) systems, blockchain solutions , [footnoteRef:5]and data analysis for anticipation and scenario building. The combination of large volumes of data and the increasing adoption of diverse digital tools organizes a new layer of public management: data infrastructures ( Kitchin , 2014). [5: Blockchain is a distributed and decentralized data structure that organizes information into chronologically chained blocks using cryptographic hash functions , ensuring the immutability and integrity of records without the need for a central authority. Each block contains a set of validated transactions, the hash of the previous block, and a timestamp , forming an unbroken and auditable chain ( Tapscott & Tapscott , 2016). The system's security is supported by distributed consensus mechanisms that make retroactive data alteration computationally unfeasible. In short, blockchain represents a fundamental innovation in digital trust management, with applications that transcend cryptocurrencies and reach areas such as smart contracts, healthcare, and supply chains (Swan, 2015).] 

A data infrastructure is the set of technologies, processes, and practices that enable the collection, storage, and processing of data for various purposes ( Kitchin , 2014). Applied to the public sector, this concept implies that a data infrastructure consists of technologies and governance mechanisms that allow for the collection, storage, processing, and, most importantly, the sharing of data that support the formulation, implementation, and evaluation of public policies.
The objective of this article is to analyze how governments are adopting data infrastructures as mechanisms for governing public policies. We analyze the construction of the National Education Data Infrastructure (INDE) as a catalyst for innovations in educational policies implemented by the Ministry of Education. The first section addresses the governance of educational policies in the digital age, showing how data infrastructures represent a turning point in the processes and practices of managing educational policies. The second section discusses the construction of INDE, and the third section, the National Education Data Platform. The fourth section critically analyzes the trends and criticisms of this education governance process, aiming to provide an analysis focused on institutional changes.

2. Governance of educational policies in the digital age.

The governance of educational policies in Brazil has historically been marked by tensions between normative centralization and federative decentralization. Since the 1988 Constitution, the organization of national education has been based on a collaborative regime between the Union, states, the Federal District, and municipalities, combining subnational autonomy with federal coordination. This arrangement, however, has always presented challenges related to the heterogeneity of administrative capacities, institutional fragmentation, and fiscal and technical asymmetries among the federated entities (Segatto, Silva & Abrucio, 2023; Arretche , 2012).
Over the last two decades, this model has been progressively overtaken by digitization processes that have reconfigured the foundations of public action. The incorporation of digital technologies has not only introduced new management tools but has profoundly altered the ways in which educational policies are coordinated, monitored, and evaluated. Governance now operates through information systems, digital platforms, and data infrastructures that structure decision-making flows, define performance parameters, and reorganize institutional relationships as the federal government, states, the Federal District, and municipalities adopt educational platforms and management systems.
The INDE (National Education Development Index) journey begins with the Basic Education Census, which collects administrative information on students, enrollment in basic education, school performance, and research information on school infrastructure conditions and other social data. Similarly, the Basic Education Census deals with administrative data on teachers, performance, and results. The Basic Education Census is fundamental as a public policy instrument, providing the essential means of information management in the context of national education. Data from the Basic Education Census organizes distributive education policies, such as the textbooks of the National Textbook Program (PNLD), the National School Feeding Program (PNAE), and the National School Transportation Support Program (PNATE).
The production of data and information has become central to policymaking, as exemplified by national learning assessments and the Basic Education Development Index (IDEB), which is based on a combination of student performance in Portuguese and mathematics with overall school achievement. The data that underpin the IDEB are fundamental to the organization of educational policies. Similarly, data that organize the VAAR (Value Student-Year by Result) are fundamental for the distribution and supplementation of resources from the Fund for the Maintenance and Development of Basic Education and the Valorization of Education Professionals (FUNDEB) for states and municipalities. In other words, Brazil is already on a journey towards producing data infrastructures that organize the entire governance of the educational system.
Another more recent example of this movement is the management of the Pé-de-Meia Program. Created by Law No. 14,818 of January 16, 2024, the program offers financial incentives to high school students to encourage them to remain in and complete their studies, as well as participate in national and subnational educational exams. Eligible students for the Pé-de-Meia Program are those enrolled in regular high school in public schools and aged between 14 and 24, or those enrolled in adult education programs (EJA) in public schools and aged between 19 and 24. In addition, the student must be a member of a family registered in the Unified Registry for Social Programs of the Federal Government ( CadÚnico ) – another data infrastructure – and have an income per person of up to half the minimum wage, and be regularly registered in the Individual Taxpayer Registry (CPF). The Pé-de-Meia Program also requires compliance with the condition of a minimum of 80% average school attendance in the month of payment.
All management of the Pé-de-Meia Program, which involves eligibility for the Program and payments made directly to the student's account by Caixa Econômica Federal, is carried out through the Present Management System (SGP). This system manages student enrollments, Program eligibility, and payment flows by sharing enrollment and attendance data between the Federal Government, states, the Federal District, and municipalities. The federative entities share all student enrollment data, creating a database of Brazilian public secondary education capable of organizing and establishing parameters for other policies targeting these students.
The adoption of the SGP (School Management System) occurs through the adhesion of federative entities. The SGP makes it possible to reorganize the bases of important policies in Brazilian basic education, considering a shared data infrastructure among federative entities that enables eligibility, payments, and a new structure for policy implementation through data flows. Due to regional and municipal inequalities, the MEC (Ministry of Education) also provides the Present Management System at School (GPE), in order to support school management directly in schools, organizing, with distinct data layers and artificial intelligence applications, the waiting list for daycare centers, monitoring of school trajectories, monitoring of dropout rates, and other support applications.
This movement is part of a broader transformation of the contemporary state, which involves not simply the creation of systems, but the intensive use and reuse of data to change the relationship between governments and society. Data flows and is shared in real time, amplifying the efficiency of educational policies. Digital transformation is organized in distinct and mutually dependent layers. In the first layer, or base, we have data infrastructures, algorithmically reorganizing the collection, processing, and intensive sharing of data. In the second (intermediate) layer, we have the algorithms, where business rules, normative attributes (who does what, where, and when), and the objects that motivate action are structured. In the third layer, we have the applications, where interactions between citizens and governments are organized. Figure 1 below illustrates this logic of contemporary digital transformation.

Figure 1. Layers of the digital transformation of governments.
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Source: author's own elaboration.

The contemporary digital transformation of governments is characterized by the intensive use of data, the increasing centralization and sharing of information, the presence of algorithmic systems mediating the formulation and implementation of public policies, and applications structuring the relationships between citizens and governments. As argued by Kitchin (2014) and Janssen et al. (2020), the data-driven state emerges as a form of government in which decisions are mediated by informational infrastructures capable of producing continuous diagnoses, predictions, and evaluations. In other words, digital transformation expands into affordances that amplify the possibilities for educational policymakers to define the arrangements for implementing educational policies, as well as the possibilities for citizen choices and action. In the educational field, this rationale is expressed in the proliferation of large-scale assessment systems, longitudinal databases, and school management platforms organizing administrative data, enabling new modalities of coordinated, co-produced governance directly related to the experience of students and teachers in the educational system.
In this context, educational governance ceases to be sustained solely by legal norms and administrative arrangements and begins to depend on socio-technical architectures that materialize political decisions into codes, protocols, and interoperability standards. These devices not only operationalize policies but also produce categories, metrics, and classifications that reshape the very understanding of what constitutes educational quality, school performance, or equity. In other words, data infrastructures, algorithms, and applications reshape the organization of Brazilian education, altering decision-making practices regarding the formulation, implementation, and evaluation of educational policies.
The collaborative regime, traditionally conceived as a political-administrative arrangement, is being reconfigured as an informational regime based on data shared between federative entities. The articulation between federated entities increasingly depends on the capacity to share data, align systems, and interoperate platforms. This transformation expands the State's coordination capacity, creating a new layer in the digital transformation process that goes beyond the digitization of public services. In other words, data infrastructures enable a new standard of education governance, grounded in intensive sharing between federated entities for different policy objectives.
Thus, digital governance in education cannot be understood merely as a process of administrative modernization of public services. It demonstrates a socio-technical reconfiguration involving symbolic, institutional, and political disputes over who defines public problems, how data is collected, handled, and processed, what data matters, and how knowledge is produced and mobilized in the formulation of educational policies.

3. The National Education Data Infrastructure

Public data infrastructures constitute the material foundation of contemporary digital transformation. Unlike isolated systems or point technological solutions, infrastructures are durable ecosystems composed of technologies, norms, institutions, and social practices that support multiple activities over time. In other words, governance through data infrastructures means focusing digital transformation on changes in the informational regime and its articulation with public policies ( Dunleavy and Margetts , 2024). Digital transformation ceases to be about legacy systems [footnoteRef:6]or building systems to solve problems and becomes about the intensive use of data through interoperability and sharing. [6: A legacy system consists of information technology—software, hardware, or data infrastructure—developed in previous periods and maintained in operation even after its technical obsolescence, due to its participation in critical processes whose interruption would imply risks to the operational continuity of organizations. In public administration, the prevalence of these systems stems from the State's tendency to accumulate technological layers over decades without promoting complete replacements, resulting in heterogeneous environments in which recently developed applications must coexist with systems built in programming languages such as COBOL or in mainframe architectures from the 1970s and 1980s. The challenges associated with their management are multidimensional: on the technical level, the scarcity of professionals trained to maintain these technologies produces dependence on knowledge concentrated in employees nearing retirement, compromising institutional continuity; on the budgetary level, maintenance costs tend to grow progressively, redirecting resources that could be allocated to modernization processes; on the information security level, the absence of updates exposes these systems to vulnerabilities without mitigation mechanisms; And in terms of interoperability, incompatibility with later development platforms fragments the flow of data between agencies, compromising the integration of services and the State's ability to offer coordinated institutional responses to society.] 

Infrastructures are “shared means for different purposes” (Frischmann, 2012, our translation). Data infrastructures cover a set of digital instruments to provide a process of social, institutional, and digital reengineering (Frischmann and Selinger , 2018). The social, institutional, and digital reengineering of education signifies a profound institutional change, with data-based technologies and algorithms as fundamental to public policies (Mendonça, Filgueiras, and Almeida, 2023). To characterize a digital infrastructure, resources (data) must be consumed in a non-rivalrous way by an appreciable range of demand. Social demand for data is driven primarily by productive activities that require the resource as an input. Data can be used as a mechanism for a wide range of goods and services, which may include private goods, public goods, and social goods. In other words, data represent a common good , creating a series of governance challenges (Filgueiras, Almeida and Gaetani, 2020).
A public digital infrastructure is an integrated set of technologies, standards, institutions, and organizational practices that enable the collection, processing, sharing, and use and reuse of digital data and services of public interest, in an interoperable, sustainable, and common-good oriented manner ( Mazzucatto , Eaves, and Vasconcelos, 2024). Characteristics of a public digital infrastructure include: (1) data and systems interoperability; (2) data governance standards and protocols; (3) intensive data collection, storage, and sharing processes; (4) use and reuse of data for various public purposes.
As an advancement of this perspective on the governance of educational policies, INDE was established by Complementary Law No. 220 of October 30, 2025. The National Education Data Infrastructure aims to "promote interoperability, sharing, quality, and security of educational data from establishments and education systems, ensuring the protection of personal data of students, teachers, and managers, in accordance with Law No. 13,709, of August 14, 2018 (General Law on the Protection of Personal Data) " (BRAZIL, 2025). According to Complementary Law 220, the Union, through the Ministry of Education, assumes the role of organizing, standardizing, and coordinating INDE, establishing minimum data sets that must be shared between the federative entities and private education systems in all educational cycles. Furthermore, INDE is a strategic component of the National Data Infrastructure, as per Decree No. 12,198 of September 24, 2024, which establishes the Federal Digital Government Strategy.
[bookmark: art25]In the field of education, the INDE (National Digital Education System) is an institutional innovation that modifies the information regime, playing a strategic role by integrating information on enrollments, school trajectories, teacher training, funding, assessment, and learning. This integration makes it possible to modify the entire process of formulating, implementing, and evaluating educational policies, considering organized and shared data for purposes of public interest and the advancement of educational policies. From the perspective of the INDE, the digital transformation of education in Brazil advances not through legacy systems, but through the intensive sharing of administrative and educational data.
Additionally, INDE provides means to interoperate data with other government sectors, supporting policies distinct from the education sector. For example, municipalities in Brazil establish free public transportation for students enrolled in the University for All Program (PROUNI). To determine if a student is a PROUNI scholarship recipient and avoid requiring them to submit numerous documents and proofs, municipalities use an application programming interface (API) defined by the Ministry of Education (MEC), which returns whether a given student (using their CPF - Brazilian taxpayer identification number) is in the Program's database. [footnoteRef:7]The use of an API avoids bureaucracy and ensures greater data protection, preventing personal data from circulating freely. [7: The application programming interface, designated by the acronym API (from the English Application Programming Interface) . An API (Programming Interface ) is a set of protocols, definitions, and routines that establishes the conditions under which different software systems can communicate and exchange data in a structured way, without requiring direct access to the source code or internal logic of each application. From a technical point of view, an API functions as a mediation layer that exposes specific functionalities of a system to other systems, defining what can be requested, in what format, and under what authentication and authorization conditions. Its application extends across distinct domains—from the private sector to public administration—and it is recognized as a central instrument in the construction of service-oriented software architectures and, more recently, in microservices models, in which different components of a platform operate autonomously and integrate through standardized interfaces. In the governmental context, APIs assume particular relevance as a mechanism for interoperability between systems of different agencies, allowing the sharing of registration, financial, and administrative data without the need for duplication of databases or highly complex bilateral integrations. Contemporary digital transformation initiatives rely heavily on APIs as their primary implementation tool, as they enable public data and services to be made available in a modular, reusable, and accessible way to external developers, expanding the State's capacity to offer services through multiple channels in an integrated manner.] 

The National Digital Education Infrastructure (INDE) creates a new political arena in which standards, access rules, institutional responsibilities, and control mechanisms are defined. Decisions on interoperability, data governance, and privacy protection reflect power struggles and normative conceptions about the role of the State and the market in the construction of educational policies. The INDE is governed by a tripartite committee with states and municipalities and follows general standards defined in the Federal Digital Government Strategy. In the Brazilian context, the emergence of initiatives aimed at integrating educational databases signals an attempt to establish a national education data infrastructure understood as a digital public good, insofar as it produces positive externalities, expands state capacities – including the Union, states, the Federal District, and municipalities – and supports policies of collective interest. However, its consolidation requires robust institutional arrangements capable of balancing centralized coordination and federative autonomy.
Furthermore, the INDE creates the material conditions for the incorporation of disruptive technologies, such as artificial intelligence (AI) systems and predictive analytics. These technologies depend on large volumes of consistent, standardized, interoperable, and responsibly governed data. Thus, the quality of the infrastructure directly conditions the types of innovation possible and the risks associated with the automation of decision-making processes.
Critical literature, however, warns of the dangers of excessive technification of educational policy. Datafication can reinforce logics of control, surveillance, and performativity, especially when combined with management models driven by metrics and rankings (Ball, 2015). In this sense, the governance of public data infrastructures becomes a strategic field of political dispute, in which it is decided whether digital transformation will serve to expand rights or intensify inequalities (Milan and Trere , 2022).
The National Education Development Index (INDE) is fraught with tensions and incentives, as data sharing is linked to differing political views and perspectives on governmental interventions. Data become strategic resources that guide resource allocation, public recognition of educational networks and institutions, and ultimately, power. Furthermore, data production requires new modalities of administrative, analytical, and political capacities from the Union, states, the Federal District, and municipalities, potentially reproducing or creating inequalities among federative entities. Finally, data infrastructures, by reorganizing the governance of education, create the belief among managers that data represent complete solutions to complex educational problems.


4. The National Education Data Platform

In addition to defining interoperability standards and minimum datasets, the INDE (National Education Development Index) includes among its assumptions the sharing of education data through a national platform. In this context, the National Education Data Platform would be the priority locus for consolidating and disseminating "national and regional indicators on school flow, retention, student mobility, school trajectory, dropout and results, in order to support the planning and evaluation of public education policies," as outlined in Complementary Law 220 of 2025.
Given the proliferation of educational systems and data collection sources, a national platform aims to guarantee the reliability and quality of data, facilitate reuse, and foster better decisions in data-informed public policies, always with attention to privacy and the protection of personal data. The existence of a central and unique platform aims to ensure that data will be used and shared based on inter-federative and inter-institutional governance, but also that the collective interest will prevail over divergent or particular interests.
The National Education Data Platform is an interoperability and data sharing system that collects data related to the identification, enrollment, performance, and educational trajectory of all Brazilian students, from preschool to postgraduate studies. The data is stored and shared via APIs and bus systems that connect all school management systems of states, municipalities, and the Federal District. The data is shared and available for reuse in educational policies of all federative entities, enabling the creation of dashboards and panels , governmental interventions in the educational process aimed at improving quality, and identification that supports policies such as school meals, distribution of textbooks, incentives for student retention, scholarships, and inclusion policies.
For example, the entire management of the Pé-de-Meia Program, from eligibility to the payment of scholarships to students, depends on the data flow between the Union, states, the Federal District, and municipalities via the Present Management System. Being in the Pé-de-Meia Program database defines the visibility of the most vulnerable secondary school students, as well as the administrative flows that fall under the management of the program. Furthermore, the INDE (National Education Data Network) unfolds into applications aimed at supporting school management in municipalities with the dissemination of the Present Management in Schools (GPE) and a set of functionalities that reuse data for monitoring dropout rates through AI, administrative management of the school, and organization of enrollments in daycare centers and schools. All these school management routines become shared and collaborative, integrating innovations and problem-solving through the INDE. Figure 1, below, demonstrates the architecture of the National Education Data Platform:

Figure 2. Architecture of the National Education Data Platform


Source: Ministry of Education, 2026.

Fundamentally, the National Education Data Platform interoperates data from administrative and school management systems in a single data lake , where data is processed and made available for sharing based on different layers of data governance. [footnoteRef:8]All data is protected, and access is defined by public or private assignments to school networks. Furthermore, the Platform provides for the creation of panels and dashboards on educational policies, accessible to different social actors, as well as an experimentation space for the development of AI-based solutions. The National Education Data Platform comprises a single space for accessing data – open or restricted access – in order to fuel innovations that support the creation of digital public infrastructures. [8: A data lake is a data storage architecture characterized by its ability to concentrate volumes of data in their raw and original format in a centralized repository, regardless of their structure, origin, or typology—therefore encompassing structured, semi-structured, and unstructured data. The data is transformed and organized using a schema -on- read approach , postponing the definition of the structure until the data is actually processed and analyzed. This characteristic gives the architecture the flexibility to accommodate heterogeneous data sources and support varied use cases, including exploratory analytics, machine learning, and real-time processing, making it relevant in organizational contexts where the volume, velocity, and variety of data preclude prior modeling approaches.] 

The National Education Data Platform, as provided for in Complementary Law 220, integrates data in order to provide affordances. For policymakers and managers of educational policies to review processes, implement policies, and change the information regime of educational policies. The Platform is an instrument for the federal government, states, municipalities, and the Federal District to implement educational policies, respecting local realities and national dynamics, through a coordinated information regime, organized by governance mechanisms that ensure the protection of data and the privacy of citizens, enabling targeted reuse for the improvement of educational policies.

5. Transformations and trends in Brazilian education

Recent transformations in Brazilian education should be understood as part of a broader process of socio-technical reconfiguration, in which public policies, digital technologies, and pedagogical practices co-constitute each other. This process does not occur homogeneously, but is traversed by regional asymmetries, institutional inequalities, and political disputes. In all these socio-technical dynamics, data infrastructures, platforms, and algorithmic systems offer a new environment with possibilities for action for students, teachers, and managers of educational systems.
A central trend is the increasing datafication of education. Performance indicators, learning metrics, and monitoring systems have become central elements of educational management (Williamson and Piattoeva , 2018). The continuous production of data redefines the role of assessment, shifting it from an instrument driven by learning and pedagogical improvement to a permanent governance mechanism. This dynamic alters the relationships between managers, teachers, and students, while reinforcing the centrality of data specialists and policy analysts.
Another relevant trend is the platformization of education. Virtual learning environments, school management systems, and digital platforms have begun to organize the daily routines of educational institutions , amplifying data collection for different purposes. These platforms not only mediate pedagogical interactions but also incorporate normative models of teaching, evaluation, and control (CGI, 2023). The trend is for states, the Federal District, and municipalities, the implementers of educational policies, to organize their pedagogical practices and management processes on platforms, incrementally adding emerging technologies to constitute public digital infrastructures. The challenge is to ensure that these infrastructures do not operate as private governance infrastructures, driven by commercial logics and corporate interests (Williamson, 2017).[footnoteRef:9] [9: Public digital infrastructures function as a shared foundation upon which public and private services can be built and operated at scale. The concept encompasses interoperable data infrastructures, understood not as isolated solutions, but as infrastructure layers analogous to physical infrastructures—roads, power grids, sanitation systems—insofar as their availability conditions the functioning of a multitude of services and dependent actors. In contemporary literature, public digital infrastructures have been analyzed from the perspective of the State's role in providing non-excludable and potentially universal digital goods, highlighting their capacity to reduce transaction costs, expand access to services, and promote interoperability between governmental and private systems ( Mazzucatto , Eaves , and Vasconcellos, 2024).] 

In Brazil, the growing presence of educational technology companies in the public sector illustrates this dynamic. Public-private partnerships, software licensing agreements, and technical cooperation agreements expand the State's operational capacity, but also generate technological dependencies and risks of regulatory capture ( Margetts and Dunleavy , 2024). The dynamic of this process is to create shadow companies. Bureaucracies (shadow bureaucracies) with little public control reinforce a logic of dependency. In general, the technological development of governments implies a relationship of dependency with the private sector that transforms organizational culture and governmental practices ( Margetts and Dunleavy , 2024). By establishing the INDE (National Data Safety Index), the government creates a remedy for this dependency, so that federative entities and society itself can benefit from the intensive sharing of data.
Furthermore, advances in data infrastructure imply the use of emerging technologies, which are cloud-based. This makes governments dependent on “intellectual monopolies” that are organized around technology corporations, with direct impacts on education ( Rikap , 2024). The absence of a clear national strategy for digital sovereignty can deepen asymmetries and compromise the autonomy of educational policies.
In the pedagogical field, the incorporation of digital technologies and AI reconfigures teaching practices and learning experiences. Adaptive systems, predictive analytics, and personalization tools promise gains in efficiency and engagement, but also introduce new forms of surveillance and standardization ( Zuboff , 2019). Teachers begin to operate in highly monitored environments, in which their practices are recorded, evaluated, and compared ( Selwin , 2019). These transformations that emerge with data infrastructures demand new professional skills, new modalities of teacher training, and new institutional arrangements. The ability to interpret data, understand algorithms, and exercise critical judgment becomes central to the practice of teaching and educational management. At the same time, the need for regulatory frameworks that guarantee transparency, accountability, and protection of rights in the use of educational technologies emerges.

4. Final considerations: infrastructure, governance, and the future of education.

The analysis developed in this article argues that public data infrastructures constitute the structuring core of the digital transformation of contemporary education. More than just technical support, these infrastructures configure socio-technical devices that reorganize institutional practices, redefine power relations, and shape the horizons of public action in the educational field.
The consolidation of a national education data infrastructure therefore represents a long-term political project. It is an initiative that can strengthen state capacities, promote greater educational equity, and support evidence-based policies, provided it is guided by principles of democratic governance, transparency, and public accountability. At the same time, it is crucial to recognize the risks associated with the datafication and platformization of education. Without adequate mechanisms for regulation, social participation, and institutional control, digital infrastructures can deepen inequalities, reduce pedagogical autonomy, and concentrate power in private or technocratic actors.
The digital transformation of education should not be understood as an inevitable destiny, but as a field of political choices. The decisions made today about how data is collected, governed, and used will shape the future possibilities of Brazilian education. In this sense, thinking about public data infrastructures as affordances... Designing educational policies and digital commons, guided by public interest and social justice, is a fundamental step towards building a democratic, inclusive, and socially relevant education in the 21st century.
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