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Abstract

From January to June 2020, we conducted a randomized controlled efficacy study of the Lalilo
software on learning to read. The results suggest a positive impact of using Lalilo in the classroom
and at home when schools closed. These results are encouraging for Lalilo and suggest that use
in the context of pedagogical continuity has a positive impact on literacy skills. Here we present
our methodology and discuss the limitations of this study.
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Introduction

Since the creation of the Conseil Scientifique de I'Education Nationale (CSEN) [French Scientific
Council of National Education] on January 10, 2018, research has been at the heart of
educational decisions taken by the Ministry of Education and Youth in France. During the
lockdown, the will to base recommendations for pedagogical tools on methodologically robust
experiments has been reaffirmed. "Only controlled experimentation makes it possible to verify
that an educational tool works. We would have liked to present here only resources that have
demonstrated their effectiveness in randomized controlled trials. This was not possible - there is
clearly a great deal of research to be done in this area (Vallejo-Gomez, 2020)."

At the end of November 2019, as a winner of the Partenariat d'innovation et intelligence
artificielle [Partnership for Innovation and Artificial Intelligence] (P21A), we launched a call for
participation in an efficacy study in our partner academias [FR districts] - Paris, Créteil, Versailles,
Montpellier, Orléans-Tours and Nancy-Metz.

Methodology

The initial objective was to evaluate the efficacy of the Lalilo software for decoding progression
in a randomized controlled trial that would take place from January to June 2020. After the initial
tests, classes in the test group would have worked an average of 10 to 15 minutes per day on
Lalilo - during their class time, while classes in the control group would not have had access to
Lalilo.


https://eduscol.education.fr/cid118880/partenariat-d-innovation-et-intelligence-artificielle-p2ia.html
https://eduscol.education.fr/cid118880/partenariat-d-innovation-et-intelligence-artificielle-p2ia.html
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Final Tests

Because of the COVID-19 pandemic, most of the time students spent on Lalilo was spent at
home. In this study, we therefore propose to measure the efficiency of Lalilo software in
promoting decoding progress at home compared to students who would not have had access to
it.

Tests

The tests chosen had to meet several criteria:
- berecognized by the scientific community and, if possible, have already been used in
other efficiency studies (e.g., GraphoGame or Kalulu; Ruiz et al., 2017; Watkins et al.,
2020);
- be short enough to be passed on to teachers (they were the ones who administered the
tests);
- target decoding skills, which are at the heart of Lalilo's scope and sequence.

For the CP (French st grade) class we have thus chosen the familiar and invented word tests of
Sprenger-Charolles, Theurel and Gentaz (2017): the "BEGINNING-END CP" test in January and the
"END CP" test in June. The child must read a maximum of words in one minute and then a
maximum of pseudo-words in one minute.

There are 35 words and 30 pseudowords in the initial test and 60 words and 60 pseudowords in
the final test. The words and pseudowords are all mono- or bisyllabic. All words are taken from
the Manulex database (Lété, Springer-Charolles, & Colé, 2020).



For the CE1 we have chosen the Lefavrais Alouette test (Lefavrais, 1965). It is an asemantic text
of 265 words with an increased presence of infrequent words, forcing the child to use the
grapho-phonological decoding procedure rather than his lexical knowledge. This test is very
sensitive to reading difficulties (Bertrand et al., 2010).

All tests were done on paper.

Groups

We sent an initial questionnaire to teachers to collect:

- the number of students of each level in their class;

- the classification of the school (non REP/REP/REP+) [French equivalent of Title |
schools];

- the number of computers and tablets connected to the internet in their class. A minimum
ratio of one available computer equipment for every four students was requested so that
teachers could use Lalilo for about one hour per week without disrupting their teaching
practices.

We matched the classes according to these criteria and then drew one class from each pair to be
in the test group and the other to be in the control group. This way of forming the groups, called
Pair Matching in Cluster-Randomized Experiments, allows the characteristics of each group to be
balanced and allows for rigorous comparison of pre- and post-intervention results as shown by
Imai et al. (2009).

Given the change in focus during the study, the criteria of the number of students in the class
and the number of computers and tablets lost their relevance because the use of Lalilo at home
does not depend on it.

Note that we did not randomly assign the groups at the student level - as was done in Kalulu's
efficacy study - but at the teacher level (Watkins et al., 2020).



Table 3. Teachers flow chart

Sent back the initial
tests

Final tests

28 sent back the final tests

54 in the test group 11 reported not being able to do the final tests

15 did not answers to e-mails anymore

9 sent back the final tests
103 teachers

9 had used Lalilo during lockdown and therefore did not
send the final tests

49 in the control group
17 reported not being able to do the final tests for another
reason

14 did not answers to e-mails anymore

We were able to verify the registration of teachers in the test group on the platform as well as the
non-registration of teachers in the control group. We had authorized the teachers of the control
group to use Lalilo during the lockdown with their students. We removed them from the study. In
addition, we had authorized the teachers not to return the final tests without asking for
justification.

We can observe significantly higher teacher losses in the control group, even without taking into
account the teachers in the control group who used Lalilo during the confinement. Our
interpretation is that classes are less involved because they are in the control group and
therefore feel less accountable for the experiment, in a context where the pandemic has
monopolized a significant part of their time.

CP students (French 1st grade)

Inclusion criteria for students in the study were identified. Each student is eligible if:
- We had both initial and final tests. (word and pseudoword for each test).
- They did at least 300 exercises (about 300 minutes) on Lalilo if they were in the test

group.

Our hypothesis is that a student who did less than 300 exercises during the entire lockdown did
not use Lalilo significantly enough.



Table 4. Student flow chart

281 students returned the 2
tests and could be identified on
the Lalilo platform if they were
in the test group.

70 students of the testing group had done
less than 300 exercises on Lalilo

122 students of the testing group had done
more than 300 exercises on Lalilo

210 students
were eligible

88 students of the control group

Table 5. Characteristics of the two groups after application of the eligibility criteria

Intervention group Control group
N 122 88
Age in months (std) 83.9(3.5) 83.5(4.5)
REP [French Title ] 26% 25%
number of exercises done in
i eemmnatantl INENPCIE -
parenthesis

CE1 students (French 2nd grade)

For the CE1 students, we recovered 142 initial and final tests from CE1 students. Of these, 126

belonged to classes in the "testing" group and only 16 to classes in the "control” group.

Given the imbalance between the two groups, we preferred not to carry out a statistical study on

the results of CE1 students.

CP results

By controlling on the initial number of familiar or invented words read by the students, ANCOVA
gives the following results (statistical processing was done with the penguin Python package

software; Vallat, 2018):




Table 6. Influence of different factors in the final score for decoded words

SS DF F p-unc np2

Testing vs 600.236466 1 4.637025 3.245673¢-02 | 0022119
control group
[l AUATISET OF || o 2 iy 1 407484021 | 11.289834e-50 | 0.665297
decoded words e g
Age 147877590 1 1142403 2.864021e-01 | 0.005542
sieleis il g 31.428162 1 0242793 6.227235¢-01 | 0.001183
(Title I or not)

26536.084725 205 NaN NaN NaN




Table 7. Influence of different factors in the final score for reading pseudowords

SS DF F p-unc np2
Testing vs 372.039187 1 5.462221 2.039675e-02] | 0.025953
control group
Initial number of e '
decoded 20946.346560 1 307.530952 | [1.157503e-42 | 0.600024
pseudowords
Age 36.298939 1 0.532935 4.662088e-01 0.002593
School rating
. 61.448727 1 0.902181 3.433167e-01 0.004282
(Title I or not)
13962.825567 205 NaN NaN NaN

For both familiar and invented words, the influence of initial reading level is significant (p <
0.001) as expected (blue dotted boxes). Similarly, the group by test interaction results are
significant (p < 0.05) for both words and pseudowords (red boxes).



Figure 1. Initial and final test results for words (top) and pseudowords (bottom) depending on group
(testing group in bold)
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It can be observed that the groups are not balanced for the initial tests. ANCOVA allows to control
this imbalance and to affirm the significant positive impact of Lalilo on the level in the final reading
tests.

Discussion

The results of this randomized controlled study suggest a significantly greater increase in the
number of familiar and invented words read in one minute for students in the group using Lalilo
during confinement than in the control group not using it.

These results are encouraging for Lalilo and suggest that use within the framework of
pedagogical continuity has a positive impact on learning to read. An effect is observed after an
average of 488 exercises on Lalilo at home (8 hours at a rate of one minute per exercise) over the
period March-June. It is likely that a regular and more intense workout in the classroom will have
a greater impact.

We identify the following limitations to our study:

- theoriginal purpose of the study was changed when lockdown was decreed;

- the conditions under which the students used Lalilo during the lockdown were probably
different;

- therandom assignment to the test and control groups was not made at the student level
but at the classroom level, which prevents the teacher effect from being ruled out;

- teachers themselves (and not outsiders) administered the tests to the students;

- we removed students from the test group who had performed less than 300 exercises
(i.e., less than 5 hours at a rate of one minute per exercise) on Lalilo during the
confinement. It is possible that these were also the students who did not have digital
equipment at home, but we did not remove the population of students without digital
equipment at home from the control group;

- we allowed teachers to videotape the final tests to their students (i.e., not all students
took the final tests under the same conditions);

- the test used was probably not relevant for students who read too poorly or compared to
their peers at mid-CP, which removed many students from the analyses.

In order to confirm the trend observed and the positive impact of the use of Lalilo in the
classroom as a complement to the teachers' pedagogical practices, we plan to carry out new
randomized controlled experiments in the coming years in classes with larger class sizes and
closer activity for the control group, so as not to measure an effect linked to the use of a
technological tool (which can increase motivation) but to the pedagogical content proposed by
Lalilo as such. For example, the control group could be made to work on mathematics software.
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