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HIS ARTICLE
DESCRIBES the re-
sults of a collab-
orative project by
researchers from

the Universidad Nacional

de Cdérdoba in Argentina
and IKUMI SRL, an ed-tech
company that provides
massive-scale solutions

for teaching program-

ming. IKUMI develops

educational resources for
virtual spaces, including
an open source platform
called Mumuki,* which
offers didactic paths with
automated assessment of
programming exercises.
For this project, IKUMI
provided datasets with
exercise solutions and
discussions gleaned from

a forum implemented

on the Mumuki platform

from 2021-2022. The aim

is to collect feedback on

programming language

training programs for new
software development pro-

a https://mumuki.io/home/

fessionals. The population
was comprised of adults 18
years or older, with at least
a high school education. It
was evenly divided between
women and men. Data
from over 40,000 discussion
threads, involving a total of
more than 100,000 messag-
es written in Spanish from
various regions throughout
Argentina, is currently be-
ing analyzed. The discus-
sions and messages revolve
around programming
languages and introductory
concepts, focused on im-
perative and object-oriented
programming and exercises
in programming languages
such as JavaScript, Python,
and Ruby.

The project set forth two
overarching objectives (dis-
cussed briefly here):

Objective A. Enhance the
interaction between tutors,
the Mumuki platform, and
the group of trainee pro-
grammers. By utilizing the
stochastic language models
of learners’ errors in each

The practices are part of the
thinking and learning process,
focusing on how to learn, and not

just on what concepts are learned.
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Teaching programming to students on the Mumuki platform.

programming language,
training errors in the exer-
cise are identified. This al-
lows the student who needs
help to read previous mes-
sages that helped a student
with a similar error. The goal
is to enable students to find
answers more easily than
the challenges they encoun-
ter in various programming
exercises within the Mu-
muki platform. This involves
providing better access to
similar queries, thus reduc-
ing the time tutors are re-
quired to address the same
obstacles. We defined a mea-
sure of distance between
programs with errors so that
those containing similar
errors are considered close.
To address this challenge,

we used a language model
commonly employed to
determine when two natural
language texts have simi-
lar meanings. In Moresi et
al.,’* we show that beginner
programmers tend to mix
the programming language
they are learning with their
native natural language, in
this case, Argentinian Span-
ish. Therefore, using natural
language models to repre-
sent programs is effective
for programs written by be-
ginners. A large proportion
of the programs submitted
by students do not compile,
so techniques based on
abstract syntax trees used
previously are not useful.”
Objective B. Messages in
the forum are summarized
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using automatic natural
language techniques. These
summaries are intended

to help students identify
the errors they are having
and improve their ability

to ask for help. When they
use the selected recom-
mendations, students will
be provided with strategies
to learn how to ask better
questions iteratively. “Im-
proving question formula-
tion” represents acquiring
a deeper understanding of
the topic and emerges as a
key strategy for advancing
programming learning. The
automatic summarization
was implemented by adapt-
ing a technique known as
TextRank® to the domain
of the Mumuki forum in
Spanish. We decided to use
this technique due to two
challenges of this project:
First, Mumuki cannot rent
alanguage model (such as
ChatGPT) through an API
because it compromises the
privacy agreement they have
with their users.’ Second,
the hardware and funding
available for this project are
quite limited so we had to
choose a method that is not
as computationally costly as
full-fledged language mod-
els. Castillejo-Camacho®
used a similar approach to
fora in Spanish to predict
course abandonment,

but they did not do cheap
automatic summarization,
they did cheap sentiment
analysis.

The final prototype
has been evaluated with
5,000 online students with
promising results. Statistics
obtained from the use of
the forum seems to indicate
higher engagement and im-
proved access to the available
information. The success-
ful implementation of this
system holds the potential
to enhance tutor-student
interaction, optimize the
use of resources, and foster
effective learning experi-
ences for students who speak
Spanish and need help in
their language. Also, this
project is relevant to the cur-
rent situation in Argentina
in which the number of stu-
dents interested in learning
programming or in improv-
ing their programming skills
by adding other languages
has increased more than the
number of teachers trained
to offer help.

The accompanying figure
illustrates the new inter-
face of the Mumuki forum.
Messages from students are
ordered by how similar the
code of the student asking
for help is concerning the
codes of the students that
wrote the message. Below
the student message—for

education

example, “Me dice que 440
no esta cerca . . ."—the auto-
matic summarization of the
tutor response is highlight-
ed in gray—for example,
“cuando el valor de Hz sea
440 deberias. ...” It enables
novice programmers to view
summaries of conversations,
empowering them to decide
whether it is relevant to delve
into a particular discussion
within the Mumuki forum’s
search interface.

As aresult of this work,
the first version of a short
textbook for new students
was written, addressing the
necessary computational
practices to accompany stu-
dents learning to program.®
These practices develop as a
person learns and engages
with programming as well
as programmer communi-
ties.! Some of these practices
include planning, being
incremental and itera-
tive, copying and pasting
responsibly, understanding
errors, and asking questions
in forums. They are part of
the thinking and learning
process, focusing on how to
learn, and not just on what
concepts are learned.

This collaborative proj-
ect between Universidad
Nacional de Cérdoba and
IKUMI leverages language
models and automatic
summarization to improve

Figure. This screen capture from the Mumuki forum shows two questions by students, with the most

relevant question (according to the ranking provided by code proximity) automatically summarized
here.

Practica Funciones y Tipos de Datos - ;Esta cerca?

21 D1

Me dice que en 440 no esta cerca, y que es falso pero puse el intervalo asi que no entiendo como hacer Es decir, cuando el valor ...

| (...) cuando el valor de Hz sea 440 deberias retornar false.

Feli C consulto hace alrededor de 3 dias @

Practica Funciones y Tipos de Datos - ;Esta cerca?

no entiendo porque me da el error

| (...) el problema esta en que el operador mayor o igual se escribe en este orden: >=

Dani G. consulté hace alrededor de 4 dias @
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tutor-student interaction in
the Mumuki platform. The
innovative forum interface
developed for Mumuki em-
powers novice programmers
to make informed decisions,
potentially transforming
tutor-student dynamics.
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