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Motivation

● How to help ENEM candidates?
○ Provision of old exams
○ Provision of templates
○ Provides statistics including Item Response Theory 

(IRT) - adopted in ENEM
○ Providing an interactive system to assist candidates
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Theoretical Fundamentals of IRT
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● We adopt the 3PLM (three-parameter a, b and c 
logistic model - adopted in ENEM) that computes 
the probability of the jth candidate’s answer to be 
correct for a given dichotomous item i.

a - discrimination
b - ability
c - causality



Theoretical Fundamentals of IRT
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a=1    - discrimination
b=2    - ability
c=0.2 - causality
Xij = matrix of responses from all 
candidates j

Try other values: Colab

https://colab.research.google.com/drive/1-ZGDbqTdxLmjbjKQ6sRi6Dozwx_4xJ7x?usp=sharing
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Method
 
● This work was developed from ENEM microdata, 

made available by INEP (case study for 2019):
[https://www.gov.br/inep/pt-br/acesso-a-informacao/dados-abertos/microdados/enem]

● Three steps:
A. Converting templates from CSV format to JSON
B. Statistics: for each ENEM item, calculate the mean, 

standard deviation and IRT parameters
C. Convert exams from PDF to HTM format

● ENEM Interativo portal:

https://www.gov.br/inep/pt-br/acesso-a-informacao/dados-abertos/microdados/enem
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Method: A. Converting templates from CSV format to JSON
 

in order to facilitate the inclusion of more information
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Method: A. Converting templates from CSV format to JSON
 

fields were added:
1) percentage, with the percentage 

of success in a sample;
2) irt, with the IRT parameters;
3) images, with a list of images;
4) videos, with videos explaining 

each subject;
5) subareas, with information about 

each sub-area of the question.
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Method: B. Statistics - Processing the MICRODADOS_ENEM_2019.csv file
 
The 3.2 GByte file contains all of the 
candidate's responses, plus various other 
information such as:
● the student's background (whether public 

choice or not), 
● their socioeconomic data, and 
● other information collected from the 

candidate's application. 
It is noteworthy that these data do not identify 
the candidate.
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Method: B. Statistics - Processing the MICRODADOS_ENEM_2019.csv file
 
The result of this processing was consolidated into two graphs per question

Item Characteristic Curve (CCI) BoxPlot graph together with Violin Plot
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Method: C. Convert exams from PDF to HTM format
 
● We use the pdf2htmlEX library:

○ https://github.com/pdf2htmlEX/pdf2htmlEX 

● After converting from PDF to HTML, several Python 
scripts were created to include the interactive part in the 
ENEM Interactive portal, available: 
○ https://github.com/fzampirolli/ENEM 

https://github.com/pdf2htmlEX/pdf2htmlEX
https://github.com/fzampirolli/ENEM
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Method: ENEM Interativo - http://vision.ufabc.edu.br/MCTest/ENEM 

 

http://vision.ufabc.edu.br/MCTest/ENEM
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Method: ENEM Interativo - http://vision.ufabc.edu.br/MCTest/ENEM 

 

http://vision.ufabc.edu.br/MCTest/ENEM
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Method: ENEM Interativo - http://vision.ufabc.edu.br/MCTest/ENEM 

 

http://vision.ufabc.edu.br/MCTest/ENEM
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Method: ENEM Interativo - http://vision.ufabc.edu.br/MCTest/ENEM 

 

http://vision.ufabc.edu.br/MCTest/ENEM


Results and Discussion

● The ENEM Interactive service was opened to the 
public on June 24, 2021, and sent an email to:
○ List of UFABC professors
○ List of the Brazilian Computer Society
○ For the 380 students of the UFABC Preparatory School

● The consolidation of responses to a questionnaire 
took place after 12 days of service availability
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Results and Discussion

● 56 answers
○ Questions 1 to 6 about usability
○ Questions 8 to 10 about utility

1792.86% approval in usability and 96.78% approval in utility



Conclusions
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● How to help ENEM candidates?
○ Provision of old exams
○ Provision of templates
○ Provides statistics including Item Response Theory (IRT) - 

adopted in ENEM
○ Providing an interactive system to assist candidates

⇒ Using ENEM Iterativo, available:
● http://vision.ufabc.edu.br/MCTest/ENEM
● http://mctest.ufabc.edu.br:8000/ENEM 
● https://github.com/fzampirolli/ENEM 

http://vision.ufabc.edu.br/MCTest/ENEM/
http://mctest.ufabc.edu.br:8000/ENEM
https://github.com/fzampirolli/ENEM


Future Work

● Include accessibility
● Estimate each student's ability by area
● Provides exams before 2019
● Create a user registration system to be able to 

consult a history of previous exams
● Enclude videos explaining how to solve each 

question
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Thanks!

Questions?

{fzampirolli, irineu.antunes, steil}@ufabc.edu.br, 
teoolt.bio@gmail.com
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