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Context and motivation

How to improve the feedback given by
teachers, to make it quality, personalized
and scalable?



Context and motivation

How to improve the feedback given by
teachers, to make it quality, personalized
and scalable?



Talking to students and Instructors

11 This (only getting a grade for the (11
activity) is not a correction, it's
just a list of responses.
Correction is about commenting.

It's a lot of work to deliver all the
feedback, especially with very
large classes.

JJ JJ

19

Receiving feedback comments is 11
much better because we can see

what we went wrong and improve

in the future

Can't correct 120
contextualized tests

JJ JJ

*Speeches collected from interviews with students and teachers



TUTORIA
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We are a platform that assists teachers in correcting activities and
directs this process towards the creation of complete feedback for
the entire class.

&





https://docs.google.com/file/d/1M0-5ahgN1yeN8qiimTWzEZomQEyUe60z/preview

My Assessments

You are correcting the activity 1.

% Student 1
<

1. What is a programming language? 1

oY eigelel=nalnallalefEIWELTD is a collection of grammar rules for giving instructions to computer or computing devices in order to

Create extra tags for this question 2

Correct v .

Programming language X 3

You can write a feedback message below

Perform achieve task X

Feedback

Score for this question 4

Save



Proposal

LA and NLP to support instructors in
assessing open-ended responses using
tag recommendation algorithms



Proposal - Clow LA cycle

(1) learners producing (2) data, which are
processed into (3) metrics, thereby informing (4)
interventions or actions

S
Clow, D. (2012, April). The learning analytics cycle: closing the loop effectively. In Proceedings of the 2nd international conference onhﬁr?
learning analytics and knowledge (pp. 134-138).



Proposal

(1) learners producing (2) data, which are
processed into (3) metrics, thereby informing (4)
Interventions or actions

(1) the student answer open-ended questions,
which (2) are assessed by the instructor in the
platform, thereby (312 the system generates tag
recommendations for the following student
answer, (4) that can be accepted or not by the
instructor
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Proposal
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Student 1

Student 1

Question 1 Question 1
Student Answer Student Answer
I
L | D
Type of comment Type of comment
Corect Erors Comect Erors
YELLOW TAG X
Feedback message about yellow tag
Feedback message about green tag
Student 2 Student 2
Question 1 Question 1
Student Answer Student Answer
Type of comment Aummem
Correct Emors / Cormect Emors

Feedback message about blue tag

Feedback message about blue tag

REEN TAG

Feedback message about green tag




Minha Corregao

Vocé esta corrigindo a atividade Atividade de informatica basica

& Rafael Ferreira
2.0 que sao dispositivos de entrada e de saida?

BT I (\/o Xl FN=T a1 U= o E R (ol =Y (V] o [0l g1 (e e CHA ET e E NS e aBENEWiS por receber sinais externos e capturar para o computador. Esses sinais podem

ser imagem, audio ou até mesmo os cliques de do mouse ou teclado.
Criar marcadores extras

Marcadores da questao

Erro Acerto Acerto parcial

Dispositivos de entrada sdo equipamentos de hardware responsave x Ultima edicdo: hoje as 08:39 v

Comentarios gerais @



Minha Correcao

Vocé esta corrigindo a atividade Atividade de informatica basica

EN Estudante ndo cadastrado

2. 0O que sao dispositivos de entrada e de saida?

Dispositivos de entrada sao os que entram no computados, os de saida sdo os que saem.
Criar marcadores extras

Marcadores da questao

Erro Acerto Acerto parcial

Nenhum marcador cadastrado.

Comentarios gerais @



Method



Dataset

Fully-online undergraduate course
Basic Informatics

47 students

5 open-ended questions

Table 1: Distribution of tags per question.

Question Responses Unique tags Total number of tags Potential recommendation

Ql 33 4 35 132
Q2 33 4 42 132
Q3 47 10 98 470
Q4 47 3 63 141
Q5 47 4 37 188
Total 207 25 275 1063




Text Processing and Feature Extraction

e Term Frequency-Inverse Document Frequency (TF-IDF)

e Bidirectional Encoder Representations from Transformers (BERT)



Similarity Measures

Levenshtein

Partial ratio

Token Sort Ratio

Partial Token Sort Ratio
Token Set Ratio

Partial Token Set Ratio
Fuzzy Search

Edit Distance

Rapidfuzz

Similarity based on n-gram
BERT + cosine similarity



Results



Results

Table 2: Results of each similarity algorithm in the tag recommendation task.

# Similarity algorithm Precision Recall F1-Score Mean Time Median Time
1 Levenshtein 0.80 0.01 0.01 00.02 00.03
2 Partial Ratio 0.98 0.32 0.48 00.06 00.29
3 Token Sort Ratio 0.94 0.02 0.03 00.05 00.07
4 Token Set Ratio 0.97 0.43 0.59 00.05 00.06
5 E’artial Token Set Ratio 0.91 0.88 0.89 00.08 00.20
6 Partial Token Sort Ratio 0.96 0.25 0.39 00.07 00.25
7 Fuzzy Search 0.90 0.42 0.57 01.22 26.95
8 Edit Distance 0.93 0.62 0.74 01.03 01.04
9 Rapidfuzz 0.93 0.60 0.2 00.86 00.87
10 | TFIDF 1-gram 0.90 0.74 0.81 05.10 05.10
11 TFIDF 2-gram 0.98 0.06 0.10 04.84 04.83
12 TFIDF 3-gram 0.98 0.02 0.03 04.78 04.75
13 TFIDF 4-gram 0.96 0.01 0.02 04.71 04.62
14 TFIDF n-gram 0.94 0.19 0.31 05.27 05.39
15 BERT 0.89 0.79 0.83 93.28 107.86






https://docs.google.com/file/d/1e8uNxe747Wqe_B0GbWrREknsTzb3f5GX/preview

*System Usability Scale (SUS)
Average for good usability: 68
GENERAL AVERAGE OF TUTORIA: 73

TUTORIA Inicio Configuragdes Ajuda Suporte Minha conta ~

& Victor Silva

3. Qual a diferenca de hardware e software?
Progresso de

»onentes fisicos do computador (mouse, teclado, disco rigido, processador, etc)) e Software sdo os

TEnenkes Ioaicat e BAMEARANEr Geaorimic Reema epsaciohal arduivon; dedsi-ate) Correcao

Criar marcadores extras v
4 v ‘
Marcadores da questao m 7 s 3
|
< i ON ﬁz RRA CARVALHO

E

) Nota para a questao




Ensure inclusive and

equitable quality
education for all?

QUALITY
EDUCATION

|

1\ # AiBox Lab

Questions?

EI

2

Rafael Ferreira Mello
rfim@cesar.school
rafael.mello@ufrpe.br



