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Contextualization 
and Diagnosis of 

the Problem



1. Learning Gap in 
Brazil







COVID-19 Pandemic
Data from 2020





2. Internet Connection, 
Equipment and Teachers 

Digital Literacy



Lack of Internet 
connection

https://projectconnect.unicef.org/ma
p/country/br











Teachers Digital Literacy



3. This is data…

Let’s see the reality!









What specific aspects of the 
Learning Analytics (LA) system 
design could be revised to better 
meet students in these schools?



How to improve the writing skills of 
students without increasing the 
burden on teachers and considering 
the social inequalities of the 
country?



Learning Recovery Approach





Preparations



The developed sheet



https://docs.google.com/file/d/1K6D_kQbod-kA6uEJmjyst9wF0ZaheVtn/preview


Computer Vision 







https://docs.google.com/file/d/1eJW223ZapVGCPg8HGmYdRwmF4M-xAxhM/preview


Some productions 



Reality



Reality



Computer Vision Dataset

Full Dataset

Essays 1,262

Words 131,947

Vocabulary 31,322

Full Dataset Total

Erasure 1,404

Unreadable 2,807

Symbol 104

Wrong 
orientation 9,169

Measure Average

Hamming 1.47

Levenshtein 1.31

Jaro-Winkler 89.65



Binarization
1. Akbari 1

2. Akbari 2

3. Akbari 3

4. Bhowmik_1

5. GHOSH

6. khairun1

7. khairun2

8. khairun3

9. gattal

10. Jia-Shi

11. kbari 3

12. YASIN

13. MICHALAK

14. MICHALAK21_A

15. MICHALAK21_B

16. MICHALAK21_C

1. ERGINA GLOBAL

2. ERGINA LOCAL

3. ELISA TV

4. HOWE

5. YinYang        

6. YinYang21        

7. YinYang22           

8. DiegoPavan       

9. CalvoZaragoza    

10. Vahid              

11. DEGAN             

12. DeepOtsu 

13. DilatedUNet 

14. Yuleny 

15. Huali 

16. DLinknet



Word Segmentation
Precision Recall F1-Score

WordDetectionNN 0.63 0.91 0.74

Pre-trained WordDetectionNN 0.59 0.91 0.72

Pre-trained  Yolo7conf_0.1_imgsz640 0.47 0.86 0.61

Pre-trained  Yolo7conf_0.3_imgsz640 0.61 0.83 0.71

training-iam  
Yolo7_mosaic0_conf_0.1_imgsz320 0.96 0.85 0.91

training-iam  
Yolo7_mosaic0_conf_0.1_imgsz640 0.98 0.91 0.94

training-iam  
Yolo7_mosaic0_conf_0.25_imgsz320 0.98 0.82 0.90

training-iam  
Yolo7_mosaic0_conf_0.25_imgsz640 0.98 0.89 0.93



OCR

Pre-Trained Transfer Learning MEC
CER 0 Erros 1 Erro ≥ 2 Erros CER 0 Erros 1 Erro ≥ 2 Erros CER 0 Erros 1 Erro ≥ 2 Erros

SimpleHTR 78.02 975 3522 14137 36.87 6689 4593 7352 37.01 6716 4538 7380
AttentionHTR 75.69 1549 3525 13560 51.66 5991 3675 8968 55.78 5377 3741 9516

HTR-Flor 95.46 0 1 18633 30.02 3363 2320 504 29.48 3377 2289 521
HTR-Bluche 93.08 0 0 18634 37.51 5914 4353 8367 37.46 5840 4455 8339

HTR-Puigcerver 92.61 22 546 18066 37.04 5985 4592 8057 38.13 5840 4318 8476
Google Vision - - - - - - - - 63.02 2182 1922 14530

Google Vision (Language Hint) - - - - - - - - 50.47 1380 1066 3741

Full dataset



Natural Language 
Processing







Formal Written
Competency 1

Classifier

Subject–verb 
agreement

Nominal 
concordance

Verb conjugation

Orthography

Syntactic 
correction

Punctuation

Word 
Segmentation

Nota [0, 1]

Nota [0, 1]

Nota [0, 1]

Nota [0, 1]

Nota [0, 1]

Nota [0, 1]

Nota [0, 1]

Essay Level I - V

da Silva Filho, M. W., Nascimento, A. C., Miranda, P., Rodrigues, L., Cordeiro, T., Isotani, S., ... & Mello, R. F. (2023, November). Automated formal 
register scoring of student narrative essays written in portuguese. In Anais do II Workshop de Aplicações Práticas de Learning Analytics em Instituições 
de Ensino no Brasil (pp. 1-11). SBC.



Thematic Coherence
Competency 2

Classifier

Local Coherence
Features

Legibility 
Features

Coh-Metrix 
Features

Similarity 
Features

Essay Nível I - V

PACHECO, Rafael et al. Automated Thematic Coherence Scoring of Student Essays Written in Portuguese. In: SIMPÓSIO BRASILEIRO DE 
INFORMÁTICA NA EDUCAÇÃO (SBIE), 34. , 2023, Passo Fundo/RS. Anais [...]. Porto Alegre: Sociedade Brasileira de Computação, 2023 . p. 
1086-1097. DOI: https://doi.org/10.5753/sbie.2023.233447.



Narrative Rhetorical 
Structure 
Competency 3

Character

Narrator

Time

Action

NER Classifier

Orientation

Complication

Outcome

Nível I - V

Category
BERT+RF

Kappa

Action 0.54

Character 0.62

Time 0.72

Narrator 0.66

Orientation 0.70

Complication 0.58

Outcome 0.27

Final Kappa: 0.35

Mello, R. F., Rodrigues, L., Sousa, E., Batista, H., Lins, M., Nascimento, A., & Gasevic, D. (2024, July). Automatic Detection of Narrative Rhetorical 
Categories and Elements on Middle School Written Essays. In International Conference on Artificial Intelligence in Education (pp. 295-308). Cham: 
Springer Nature Switzerland.



Cohesion
Competency 4

Final Kappa: 0.43

Submission under review.



Assessment of the 
entire process



Real settings evaluation
● Coding process

○ Annotator A and Annotator B
○ Scores from 1 to 5 for each competency
○ In case of disagreement we created a committee including Annotator A, Annotator B and a 

third more experienced annotator
● For this evaluation we are considering 1,235 essays
● Scoring scheme

○ Direct matching -> same score
○ Neighbor matching -> 1,2 (correct), 3,2 (correct) - 4,2 (incorrect)

Formal Written Thematic Coherence
Narrative Rhetorical 

Structure
Cohesion

Direct 

matching

Neighbor 

matching

Direct 

matching

Neighbor 

matching

Direct 

matching

Neighbor 

matching

Direct 

matching

Neighbor 

matching

Annotator A and 
Annotator B

0.33 0.72 0.40 0.76 0.25 0.65 0.22 0.68

AI system and 
human committee 0.41 0.98 0.50 0.96 0.23 0.95 0.36 0.97





Feedback for 
teachers







Tracking student 
progress

Final Score

Score per competence



Path for impact











Future (Current) 
Works



● Evaluation of google (large) models for this context

● Incorporate the teaching at the right level scheme as 
intervention

● Application in school in the state of Pernambuco

https://docs.google.com/file/d/1lVrLD3ikx15I8XpKDRxSNLDpedGRcyyQ/preview
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