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Abstract

Lalilo is a reading assistant intended to help kindergarten to
second grade students to master their reading skills. Students
progress at their own pace thanks to an adaptive learning sys-
tem that differentiates instructions. Teachers can access data
on their students’ progression. Among other exercises, a read-
aloud exercise is provided for students to practice their reading.
This exercise uses a reading mistake detection system based on
speech recognition to offer automatic feedback on the child’s
reading. Since speech recognition on children learning to read
is highly challenging, we overcome potential inaccurate thus
damageable feedback with an uncertainty estimation leading to
a neutral feedback.

Index Terms: reading mistakes detection, child speech, reading
assistant, uncertainty estimation

1. Introduction

Learning to read is a fundamental step in the process of becom-
ing an informed citizen. Furthermore, it was shown that diffi-
culty in reading can affect the whole intellectual development
of children. To become proficient readers, it is essential for stu-
dents to practice reading aloud. Oral practices have indeed a
positive impact on word recognition, fluency, comprehension
and improves reading achievement [1]. For oral practices to be
efficient, it must be done regularly and include guidance and/or
feedback [2]. Not all children have the support to practice read
aloud at home and it is an important logistic in a classroom set-
ting as teachers need to listen to students sequentially.

Several reading tutors have been developed [3, 4, 5] to help
teachers in this tremendous task. Speech recognition for young
children learning how to read is particularly challenging as it
combines child speech well known acoustic and prosodic diffi-
culties [6, 7] to reading miscues brought by non proficient read-
ers. [8] confirms that the younger the children, the harder the
task. Reading tutors are often used in classroom settings where
babble noise can alter recordings’ quality. In addition to an al-
ready challenging task, reading tutors cannot permit themselves
to provide inaccurate feedback on student’s reading, as it can be
particularly damaging for the child’s progression, and generate
disengagement and frustration.

In this demonstration, we introduce the Lalilo platform: a
reading assistant for 5 to 8 year-old students, empowered by
a speech recognition based reading mistake detection enabling
learners to practice reading aloud with immediate feedback. We
present how we avoid giving wrong feedback to the students
with a feedback regulation based on uncertainty estimation. Fi-
nally, the teacher interface allows them to access their student’s
recordings and the corresponding feedback.
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2. Presentation of the platform

Lalilo developed a pedagogical assistant to help English and
French native children learn how to read. It is developed for
Kindergarten to second grades, i.e. children aged from 5 to 8
years. It is available through a web application via computers or
tablets. It is designed to be mainly used at school in autonomy,
as to offer teachers the possibility to do small groups differenti-
ated instruction, or at home under parent supervision. The ped-
agogical assistant is designed to fit each student’s needs: a per-
sonalized pathway is created throughout their progression. This
personalized pathway is generated by an adaptive learning mod-
ule, that chooses the best exercise for each student depending on
their pedagogical progression and previous answers. The gam-
ification of the application with a rewards system and different
worlds to discover helps the students to keep engaged. Teach-
ers can see student’s progression through a dedicated dashboard
and exploit the available data for differentiated instructions.

2.1. Read-aloud exercise

Among many various exercises, Lalilo offers a read-aloud prac-
tice through an exercise, on all devices with supported browsers
and equipped with a microphone. The student is asked to read
various content, according to the difficulty level chosen by the
adaptive learning algorithm. The content varies from isolated
units such as words, letters or syllables, to longer contents such
as sentences or lists of units. The system predicts reading
mistakes on one or several words from the content (the target
words) and give feedback to the student.

As described in Fig.1, the learner gets instructed to read in
a clear voice the written target text. Once they finish record-
ing themselves, their recording is played back and they have
the possibility to record themselves again if they are not satis-
fied. The recording and content are sent to the speech recog-
nition API that computes and returns feedback on the learner’s
reading. The feedback can be either positive (when the reading
is correct), encouraging (when a reading mistake has been de-
tected) or neutral (when the system is uncertain). In the latter
case, the system asks the student to listen the correct reading
and self-evaluate them. The entire flow has been thought to
be used by non-readers by reading them instructions and using
icons instead of words.

2.2. Feedback computation

The computation of the feedback is a python API accessed by
the front-end (the exerciser). Given a recording and the text to
read, the system applies diverse speech recognition and classi-
fication modules that aim at detecting reading mistakes on the
target word(s) [9].

As noted earlier, speech recognition for children is chal-
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Figure 1: Read-aloud exercise’s flow.

& Read in a clear voice. Click on the microphone to start recording. When you are finished recording, click the same button again. ~
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Question: @ | have a ring on my finger. View Exercise

Answers: 00:01 I Report a problem

Question:
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Answers: 2 (Unable to give feedback) n . * Report a problem

Figure 2: Teacher’s view on student’s recordings.

lenging. Giving an incorrect feedback to students can be frus-
trating and even damaging for their learning, in particular when
the reading is correct and the feedback is negative. While the
system gets continuously improved to make it robust to the par-
ticular classroom environment, mistakes are hardly avoidable.
Hence, the system needs to work with them. An uncertainty
brick based on the Trust Score algorithm [10] have been de-
veloped for this purpose. This module is build to quantify the
uncertainty associated to the reading feedback. If the system is
uncertain it will ask the student to self evaluate their reading.

To close the loop, when the feedback computed by the sys-
tem is certain it is stored in the adaptive learning system as
a correctness boolean. It is used to refine the student’s pro-
file and ensure the right level of exercise is given later on.
Speech recordings are stored for continuous improvement pur-
poses only. They are pseudonymized by design and anonymized
at the end of each school year.

2.3. Teacher interface

Teachers can access a dashboard providing both an overview of
the class achievements and individual reports on student pro-
gression and detailed mistakes. When a student plays the read-
aloud exercise, the teacher can listen to the recording (up to
12 months) and visualize the automatic feedback on the target
word(s) (in bold in the interface) as shown in Fig.2. Optionally,
they can report an inaccurate feedback, which internally enables
us to continuously improve the system’s performance.

3. Conclusion

Lalilo is a web application that helps young children learn
how to read at their own pace through differentiated instruc-
tion. It also helps teachers by providing data on their students’
strengths and weaknesses. It allows students to practice read
aloud in autonomy with immediate feedback provided by a
reading mistakes detection system for French and English na-
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tive speakers. Accurate speech recognition for children aged
5 to 8 is challenging, in particular for reading speech and in
a classroom context. The Lalilo system implements an uncer-
tainty estimation in order to avoid giving an inaccurate feedback
to the students, which could be disengaging and damaging for
their learning. A high uncertainty estimation leads to the stu-
dent being asked to self-evaluate their reading, then receiving a
neutral feedback. Teachers have access to their students read-
ings and the automatic feedback provided by Lalilo, and can
report inaccurate feedback for continuous improvement.
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