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The Center for 
Excellence in Social 
Technologies 
NEES is a research 
& development 
group located in 
Maceió Alagoas), 
Brazil

Who is 
NEES?



Our main research efforts are related to 
educational equity and digital transformationWho is 

NEES?



NEES supports most stages of the 
assessment process and 
PNLD-related textbook acquisition

Our platforms support more than a 
thousand publishers, more than 10 
thousand evaluators and 180 
thousand schools in the process 
of choosing textbooks with 
teachers

We support team formation, 
screening,pedagogical evaluation, 
enrollment forecasting, and help 
to streamlining the whole process. + 10k 

evaluators

4
 

+ 1k 
Publishers

+ 180k 
schools 
~ 40 M 

students
Who is 
NEES?

Partnership 
with the PNLD
(National Textbook Program)



PNLD - What is it?

● The PNLD is Brazil’s National 
Textbook Program, managed by the 
Ministry of Education (MEC) and 
FNDE - National Fund for the 
Development of Education

●  It is one of the world’s largest public 
initiatives for textbook distribution, 
ensuring that all students in public 
schools receive free, high-quality 
educational materials

● The program covers all stages of 
basic education (from early 
childhood to high school) 

● Aims to promote equity, 
accessibility, and inclusion by 
selecting, evaluating, purchasing, 
and distributing approved textbooks 
and digital learning resources to 
millions of students and teachers 
across the country



PNLD - What is it?

● A customized reading system was 
needed to deploy and make Brazil’s 
digital textbooks available to all 
students and professors in the 
country

● NEES started working on both the 
definition of a proper format as well 
as on the development of 
multiplatform (desktop / web / 
mobile) readers to include them into 
the PNLD Workflow

● Recent editions of the PNLD have 
expanded to include digital and 
accessible formats, aligning with 
national policies on inclusive 
education and the digital 
transformation of learning 
materials
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PNLD | Stakeholders

Publishers

Produce educational 
materials, including 
printed books and 
e-textbooks with 
multimedia 
resources, to ensure 
high-quality 
educational content 
for students;

Evaluators 
from MEC 

(Ministry of Education) 

Review educational 
content, ensuring 
that it meets the 
educational and 
curriculum 
standards 
established by MEC;

Attribute 
analysts

Check editorial 
elements of 
educational 
materials, ensuring 
that all physical and 
visual components 
meet the standards 
and specifications 
established in the 
public notice;

Accessibility 
analysts

Ensure that 
educational 
materials are 
accessible to all 
students, promoting 
educational 
inclusion;

Resource 
analysts

Evaluate and qualify 
the resources used 
in the production of 
educational 
materials.



Digital PNLD Workflow 

Publishers into Reviewing Stage

1.Publishers subscribe in PDF format for the pedagogical evaluation 
first(2)

2. Once their publication is approved, they submit an HTML5 version
3.Analysts report to publishers what to fix and validate their work again in 

the Reader. They submit the updated version (2)
4.End-Users use LIP Mobile, Web and Desktop to read the approved 

publications (10)
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Digital PNLD Workflow 

Publishers into Reviewing Stage

1.Publishers use LIP Reader and automated validators to check their 
publications (2)

2.Analysts will use the same validation flow as the publishers to assess 
submitted publications (3, 5 & 6)

3.Publishers fix and validate their work again in the Reader and submit 
the updated version (2)

4.End-Users use LIP Mobile, Web and Desktop to read the approved 
publications (10)
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● How can we deliver the PNLD digital textbook to end users with the 
highest quality?

a. Accessibility and interactivity in an amplified sense
b. How to deal with connectivity limitations?
c. Can schools serve as support hubs for distributing DRMed 

publications (ensuring high availability)?

PNLD STAKEHOLDERS 

The Challenges
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Analysts
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A number of 
publications in 
which multimedia is 
already being used



We still have no 
interactive 
components, through

How can we 
improve and 
foster that 
among 
publishers?



Our Proposed Taxonomy 

“AN EVOLUTIONARY TAXONOMY FOR DIGITAL TEXTBOOKS: 
TOWARDS INTELLIGENT AND IMMERSIVE LEARNING 
ENVIRONMENTS (EDULEARN 2025)
B.J. Duarte da Costa, R. dos Santos Escarpini, B.A. Pimentel, N.J. Tavares 
da Cruz, J. Fusco Lobo, L. Chaves, R. de Amorim Silva



Web Publication as a Concept
● “A Web Publication (WP) is a collection of one or more constituent 

resources, organized together in a uniquely identifiable grouping, and 
presented using standard Open Web Platform technologies”

● https://w3c.github.io/wpub/#webpub 

https://w3c.github.io/wpub/#webpub


Web Publication as an Implementation
● https://readium.org/webpub-manifest/

● A viable implementation that has been incorporated as the PNLD format

● We have been working on tools that will ease the transition of publishers 
to use this format 

● PNLD has a custom format built on HTML5 that contains a hybrid of 
EPUB 2/3 (content.opf) / DAISY (toc.ncx) metadata

● Our mission is to simplify and make the format as a pure webpub format

https://readium.org/webpub-manifest/#1-introduction


PNLD | Formats

Leitor para atender as necessidades 
específicas do PNLD.
 
Interface baseada em metáforas do 
mundo real:

● Aluno vai à Biblioteca (Portal do Aluno)
● Aluno aluga um livro (via DRM) e ele 

importa o livro para à sua Estante
● Aluno lê o livro pelo tempo 

determinado (DRM)

Restrictions on 
JavaScript e CSS3

Full Support 
JavaScript e CSS3

Full Support for 
JavaScript e CSS3

Non-Standard 
format



PNLD | Web Publications as a format

PNLD Web Pub



PNLD | Format Expectations

● Requirements for the PNLD are met by Web Publications

EPUB Web Web Publications

Access Offline Online
Partially offlinable

Online
Offline

Partial downloads

Protection DRM
Obfuscation

Access control
DRM for video

DRM
Obfuscation 

Access control 

Progression Linear Content-based Linear

Navigation Table of contents
Search
Go to

Content-based 
URL fragments

Table of contents 
Search
Go to 

URL fragments



The role of the readers as a 
vehicle to PNLD’s library of 

protected textbooks



● Multiplatform Reader: Desktop, Mobile & Web

LIP | Motivation



● DRM-protected publications

LIP | Motivation



LIP | Architecture



Challenges & Opportunities

● Consistent rendering of publications across platforms (Desktop, Web and Mobile)
○ It tends to be solved as .webpubs become supported as they should - pure webview 

rendering with little to no code injections in the readers

● Connectivity / Distribution
○ Partial / progressive loading of publications
○ Being researched on how this can be achieved
○ P2P content-centric delivery networks - https://ipfs.tech 

● Easing the creation of accessible and interactive to Brazilian publishers - UNICEF’s ADT 
Press partnership

○ https://www.accessibletextbooksforall.org/
○ https://github.com/unicef/adt-press 

https://ipfs.tech
https://www.accessibletextbooksforall.org/
https://github.com/unicef/adt-press
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