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Integration of Digital Technology
in the Classroom and Mathematics Project
on Twitter

ABSTRACT

Within the framework of a collaborative research, a mathematical project on Twitter was
conducted in ten classes of two elementary schools in French-speaking Belgium. In this
context, a techno-pedagogical accompaniment of the teachers was implemented. This article
describes the effects of this support on the teachers’ feeling of digital competence and on
their desire to integrate digital technology in their teaching practices. Students’ perceptions

of this project were also collected.
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1. Introduction

]:n October 2018, French-speaking Belgium adopted a Digital Strategy for
Education. It is part of a reform, the Pact for Excellence in Education, and
more specifically, in the framework of the digital transition. The latter aims at
integrating digital technology into classroom practices and the acquisition of
digital skills by students. This article presents the implementation of a math-
ematical project on Twitter within the framework of a techno-pedagogical
support conducted in ten classes of two elementary schools. On the one hand,
we assess the effects of this support on the teachers’ feeling of competence in
digital technology and their desire to integrate it into their teaching practices.
On the other hand, we collect the students’ perceptions of this project. The
collaborative research explained below was conducted as part of the research
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work for the Pacte, where techno-pedagogical support for field practitioners
was set up.

2. The integration of information and communication
technologies in the classroom

Information and communication technologies (ICT) influence the social, tech-
nical, and economic dimensions of our society (Redecker, 2009). The educa-
tional field is no exception; it is also changing learning and digital education
is a necessity (Dohn, 2009). However, the integration of ICT into classrooms is
not progressing well (Maddux et al., 2011; Thibert, 2012). As Chaptal (2011)
states, technologies are often used by teachers for their professional use and,
to a lesser extent, in a pedagogical context. Thus, only a minority of teachers
use digital technology to enrich their teaching or as a learning support (Guz-
man & Nussbaum, 2009; Liu, 2011). This under-use of digital technology is
believed to be rooted in teachers’ lack of competence with digital technology
(Tsai & Chai, 2012; Villeneuve et al., 2012). One of the factors facilitating the
integration of ICT is professional development opportunities (Gotkas et al.,
2009). Indeed, several authors consider that there is a positive link between
the digital pedagogical training teachers undergo and their integration ini-
tiatives in their classrooms (Collis & Jung, 2003; Bullock, 2004; Jung, 2005).
Support must be provided to teachers so that they can integrate it into their
pedagogical practices, while addressing any technical concerns (Cody et al,,
2016). We believe that techno-pedagogical training is necessary in order to
integrate technologies into classroom practices. The technical aspect of the
tools dealt with in the training sessions is not enough to ensure on its own
effective and relevant integration of digital technology; pedagogical reflection
should not be neglected. A shift is thus taking place from techno-centric train-
ing to a pedagogical-centric approach (Charlier, 2010). Not only does digital
technology lead to the digitization of actual pedagogical practices, but also to
the emergence of new learner-centered practices (Sanchez, 2012), leading to
a redefinition of the poles “teacher, student, knowledge” and the relationships
that link them (Houssaye, 2015). The system presented in this article is part of
this second modality. Our approach is based on individualized support provided
to teachers to facilitate the integration of technologies in their teaching-learning
situations (Giroux et al., 2013). This coaching takes place within the classes of
these teachers in order to allow them to “situate the observations they make
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of their own practices, in their classrooms, in a situation of integration of ICT,
and to be able to appreciate their progress in this sense” (Coulombe et al., 2017,
p. 10). In addition to individualized support in a real classroom context, it is
recommended that the teacher actively participate in the development of the
techno-pedagogical device (Kumps et al.,, 2019).

3. Context

This research took place during the 2018-2019 school year and took place
over a two-month period. This device aims at the development as well as the
resolution of mathematical challenges on Twitter by allowing the reinvestment
of previously learned mathematical concepts. The objective of this project is to
distance itself from the purely abstract approach of mathematics. Ten teachers
from two elementary schools took part in this project. The two schools involved
are located in the province of Hainaut in French-speaking Belgium. Access to
a WiFi connection is available in the classes taking part in our project. The first
school has recently been equipped with a set of twelve Android tablets. The
teachers told us that they had not had the opportunity to use them before our
arrival. As for the second school, it has a mobile interactive whiteboard. The
latter is mainly in the class of the CM2 teacher, who is a regular user of this
equipment and shows a certain interest in digital technology. This teacher also
provides his students with two tablets, obtained with his own funds, during
workshops. He offers them applications that he considers beneficial for their
learning.

Table 1. Work context of teachers participating in this scheme according to school, grade and
number of students

School A teachers School B teachers
CE1l CM1 CM2 CP Cp CE1 CE2 CE2 CM1 CM2
17 20 18 16 18 17 21 18 19 17
students|students|students|students|{students|students|students|students|students|{students

Source: Dragone, Temperman, De Liévre (UMONS, 2022)

Although the teachers themselves carry out the activities in their respective
classrooms, a researcher is involved in the implementation of the project in
the field. She ensures the smooth running of the project and accompanies each
teacher individually from the design of the to the publication of the Tweets. The
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aim of our research is to assess the effects of individualized techno-pedagogical
support on the teachers’ sense of competence and their desire to integrate dig-
ital technology into their classrooms, as well as the relevance of such a system
for student learning.

The goals of our project are to promote the professional development of
teachers in the use of digital technology through a professionalizing approach
(Uwamaryia & Mukamurera, 2005) and to build common knowledge regarding
the integration of digital technology in the school context. Thus, we promote
a “collaborative research” approach (Desgagné & Larouche, 2010; Morrissette,
2012). In this framework, the teacher becomes a partner from the co-design of
the device to the analysis of the data, informed by his or her perspective as a field
practitioner. We explain each step of this process according to the model of Des-
gagné et al. (2001). First, a meeting was organized between the researcher and
the teachers to define the expectations of each. On the one hand, the researcher
wanted to investigate the effect of techno-pedagogical support on the teachers’
sense of competence and, on the other hand, she wondered about the interest
of such a project for the students’ learning. As for the teachers, they wanted to
benefit from techno-pedagogical training in their classes. They also felt it was
relevant to participate in this project, which they considered innovative, both
in terms of the use of digital tools and the proposed approach (COSITUATION).
The next step (COOPERATION) is the experimentation of the device which was
co-constructed in partnership with the teachers. On this occasion, questionnaires
were submitted to the teachers and their students in order to collect data. The
last step (COPRODUCTION) aims at analyzing the data and communicating the
results to the teachers. A meeting with all the teachers took place in order to
discuss these results and to complete them with their expert view of the field.

4. Presentation of the “Math for Real” scheme

Our program is inspired by the “Math for Real” project, which usually takes
place around the month of April. For four weeks, a new mathematical theme
is proposed every Monday. The teacher carries out a brainstorming with the
students, this step allows to reactivate the students’ knowledge. The students
must then identify elements in the classroom where the concept can be observed
and propose a mathematical challenge that they will submit on Twitter to the
other classes participating in the project. After presenting their problem to the
teacher, students send a tweet with their math challenge. Each day, a few min-
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utes are given to check the #MathForReal Twitter feed to try to find answers
to questions from other classes also participating in the project. Students must
also check the accuracy of the proposed solutions to their problems.

#MathPourVrai
@MathPourVrai Vous suit

Compte officiel du projet qui fait des liens entre les maths et la vie quotidienne

dirigé par @jjosee01 et @mmevalerie Idée originale @MmeJulieC et @GeHamelin

Figure 1. Official “Math For Real” Twitter account.
Source: Dragone, Temperman, De Lievre (UMONS, 2022)

#mathpourvrai

Figure 2. How to participate in the Math for Real project?
Source: Dragone, Temperman, De Lievre (UMONS, 2022)

123



124

LAETITIA DRAGONE, GAETAN TEMPERMAN, BRUNO DE LIEVRE

The citizen registered in a digital society in constant evolution is led to develop
new skills from this digital culture. The school plays a role in the development
of these digital skills. The DigComp model (Carretero et al,, 2017) is a reference
framework of digital competences adopted by a number of European actors.
It is composed of 21 competencies divided into five domains: information and
data literacy, communication and collaboration, digital content creation, secu-
rity as well as problem solving. In this project, several skills are solicited such
as “interacting through digital technologies”, “sharing with digital technologies”,
“managing digital identity” or “protection of personal data and privacy” (Car-
retero et al,, 2017, p.11). The design of techno-pedagogical devices requires the
teacher to master digital skills and to enable the development of these skills
in their students (Redecker, 2017). In addition to using digital technology in
teaching practices (digital education), it is also about considering it as a learn-
ing object (digital education). This project is situated in this dual approach.

4.1 Arrangements of the device

We are not aiming for a “simple” implementation of the device in the classes in-

volved. Indeed, we consider it important to consider the difficulties that teachers

anticipate in their practices as well as those assumed for their students, thanks

to their expertise. We are also attentive to the involvement of teachers in this

process, which, in our opinion, also involves adaptations when they take up the

device. Therefore, it seems necessary to us to ensure a reflection in collaboration

with the researcher on the taking in hand of the device in order to carry out the

opportune adjustments taking into account the context of its implementation.
Firstly, the teachers were met with the aim of accompanying them in the

creation of a class Twitter account and to prepare an introductory sequence

on Twitter as well as on its stakes before the project.
This social-digital network seems relevant to us for several reasons:

1. tweets are limited to 280 characters, which makes the project accessible to
first and second graders. The concise nature of the tweets leads the students
to synthesize their messages (Deschenes & Parent, 2012);

2. the fun aspect increases motivation to read and write;

3. it raises students’ awareness of critical use of the Internet and social net-
works (Leclerc-Coulmain, 2014);

4. it establishes a real communication framework and that the use of so-
cial-digital networks is particularly interesting in social and active learning
contexts (Macfarlane, 2015);
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5. inaddition to the mathematical concepts addressed, handwriting, spelling,
conjugation and syntax are worked on (Leclerc-Coulmain, 2014) and take
on their full meaning because what the students write will be published
and read by others.

The digital social network Twitter is not known - or at best, little known

- to students who are not familiar with it. Therefore, it is necessary to prevent

risks in the use of Twitter and to define rules that students must respect. To this

end, a charter for the use of Twitter was posted in each classroom. It was read,
explained and commented by the teacher to the students who then signed it.

This step seems necessary to us in order to make them aware of good practices,

of the traces left on the Internet and to make them aware of their digital identity

(Cardon, 2011). Behind the apparent ease with which students use digital tools

and despite the widely conveyed image of “digital natives” (Palfrey & Gasser,

m Je twitte sur le compte Twitter de lo closse avec
Jéeris ot
tre 0

la forisation de I'enseignont(e) et en présence

n tweet &
teur pour envoyer un
] \lise @ @nomdutilisateur pO!

] ploi rect
18 b  qutre closse

9 ” ortHongHe @ﬂ R

(£} D'VISQ

Figure 3. Charter posted in classrooms.
Source: Dragone, Temperman, De Liévre (UMONS, 2022)
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2008; Prensky, 2010) lies a mastery of digital skills that falls short of what is
predicted by this theory. Indeed, this mastery depends on other intragenerational
variables (Bennett et al., 2008) such as socio-economic background, gender and
culture. It should also be noted that students’ use of digital tools in the school
context differs from their usual use in the private sphere (Dioni, 2008) and their
use is generally rather passive. On the other hand, the creation of digital content,
sharing, solving technical problems... are uses that concern only a portion of
young people (Amadieu & Tricot, 2014). The role of the school is to prepare
the students as well as possible in order to integrate this technological society
and to develop their critical spirit in their uses of the socionumeric networks
(Entraygues, 2017) in order to become aware of their impacts.

Quels sont Les 4 thémes que vous souhaiteriez travailler avec
vos éléves ?

Solide 7 Votes
18%

7 Votes

18%
6 Votes
15%
$ Votes

13%
4Votes
10%
4 Votes
10%

2 Votes

5%
2 Votes
5%
2 Votes

5%

0Votes

0 Votes

Figure 4. Teacher selection of themes via a StrawPoll.
Source: Dragone, Temperman, De Liévre (UMONS, 2022)
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The ten classes started the project from May 6 until May 30, 2019 and were
connected to each other to participate in our project. A hashtag was created
for this purpose “#mathdelavie”. The mathematical themes for the four weeks
were chosen by the teachers from a list of themes from previous years’ Math
for Real projects through an online survey using the StrawPoll tool.

The four math themes were “solid” (week 1), “multiplication” (week 2),
“division” (week 3) and “money” (week 4).

( M (o8, T
Classe de Mme Natacha 3-4 D @ClasseNat - 14 mai 2019 v v -+ / )

@) \ici notre deuxiéme défi
gy 'oic.nalme cauxieme At 1ére année Madame Céline Carniéres @1lereCeline - 21 mai 2019

#mathdelavie #multiplication

2 x 8 =16 .1l y a 16 escaliers. #mathdelavie #multiplication
Classe de Mr Philippe 3-4 B @ClassePhil - 16 mai 2019
En réponse a @ClasseNat

8 x 2 = 16 #mathdelavie #Multiplication

Il y a 2 rangées de 8 escaliers. Combien y a t'il d'escaliers en tout ? jod s Eogter S
En réponse a3 @ClasseNat

io= classe de Mme Vany P4B @MuseuxV - 17 mai 2019
==&y En réponse a @ClasseNat
2x8=16 #multiplication #mathdelavie

P (®, M v 0F
Classe de Mr Philippe 3-4 B
@ClassePhil
En réponse a @ClassePhil

Combien de cubes manquent -ils pour réformer le grand Oui, bien joud!
cube? #solides #mathdelavie

a Classe de Mr Philippe 3-4 B @ClassePhil - 9 mai 2019

Classe de Mme Eva 3-4 C @ClasseEva - 9 mai 2019

En réponse a @ClassePhil

il manque 11 cubes #mathdelavie #solides

i classe de Mme Vany P4B @MuseuxV - 10 mai 2019
==&y Enréponse a @ClassePhil
Il manque 11 cubes. #solides #mathdelavie

-4

% Classe de Mr Philippe 3-4 B @ClassePhil - 14 mai 2019
Oui, bravo
. Classe de Mr Nicolas 6A @PerniauxNicolas - 9 mai 2019 e O t @ A
#solides #mathdelavie .
L 3 ; ; " =
Sur notre maquette du systéme solaire, quelle grande famille de solides 4 Cclasse de Mme Mélanie P2 @melanie wauters - 14 mai 2019
est la plus représentée ? _~‘~1 En réponse a @PerniauxNicolas
-

La famille des sphéres #solides #mathdelavie
0

i== classe de Mme Vany P4B @MuseuxV - 10 mai 2019
--'—1‘1 En réponse a @PerniauxNicc

C'est la famille des sphéres. #solides #mathdelavie

J 1 e}
perniaux Nicolas @NicolasPerniaux - 10 mai 2019
Bravo

0

Figure 5. Twitter exchanges between classes participating in the #mathdelavie project.
Source: Dragone, Temperman, De Lievre (UMONS, 2022)
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The researcher was present for every activity throughout the project, from
brainstorming to taking problem pictures, posting Tweets on the class Twitter
account, and checking the Twitter feed to respond to the mathematical problems
of the other classes participating in the project. We used the term “problem”
just as we did in the “Math for Real” project (see Figure 2). However, we agree
with Glaeser (1973) who distinguishes between a problem, which involves
trial and error and research to identify appropriate solution procedures, and
an exercise, which involves an algorithmic procedure. The tasks proposed by
the students and relayed on Twitter, both in the “Math for Real” project and in
our adaptation of it, are more like exercises.

Our support is technical support to allay teachers’ fears about technical
problems and the use of digital technology in the classroom. If the teachers felt
the need, they could ask us for help. So, we never intervened in the activities
carried out. Both for the creation of the mathematical challenges and for their
resolution, we relied on the expertise of the teachers’ professional gestures.
Through their interactions with the students, the teacher’s guide their thinking
by scaffolding.

Figure 6. Writing math challenges on Twitter.
Source: Dragone, Temperman, De Lievre (UMONS, 2022)

4.2 Our device with respect to the PST model (Wang, 2009)

A device can be seen as a configuration designed to facilitate a learning process
(Blandin, 2002). It constitutes the framework in which different resources are
chosen to enable learning. The role of teachers is essential because they are
the vectors of pedagogical intentions (Guichon, 2006).
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The PST model (Pedagogical, Social and Technological affordances) focuses
on the affordance of technologies and their use according to the pedagogical,
social and technological dimensions in the design of a learning device (Wang,
2009). Affordances are the properties perceived by the user of the tool. They
are inherent to the context of a device. However, they depend on the subject’s
effectiveness, i.e., what he or she is capable of achieving, which is itself marked
out by the affordances of the object (Grassin, 2015). We evaluate the appropri-
ateness of the chosen tool, Twitter, for our device along the three dimensions
of the PST model.

4.2.1 Under the pedagogical dimension

The device presented above aims at the elaboration and the resolution of mathe-
matical challenges, resulting from an exchange between classes. A mathematical
problem should be concise and structured. We believe that the number of char-
acters allowed in the Tweets leads the students to organize their ideas and to
ensure the clarity of their words in order to write their challenge. Furthermore,
we want our system to be accessible to first graders. We feel that this tool can
help us achieve the learning objectives.

4.2.2 Under the social dimension

Social interaction is an integral part of our system, going beyond the classroom
or school setting. Communication, in this case asynchronous, is the sine qua non
condition for setting up exchanges of mathematical problems between classes
from different schools and for solving challenges. Twitter seems to us to be an
appropriate choice to ensure this process.

4.2.3 Under the technological dimension

We chose Twitter as our technology medium for two reasons. First, students
as young as 6-7 years old must be able to participate in our learning device.
While older students are constrained to be concise, this constraint allows the
device to be accessible to younger students. Secondly, we want to establish a real
framework for exchange and communication between classes. The technolog-
ical tool must allow interaction, sharing and publishing of the mathematical
problems created by the students.
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5. An analysis of a project combining mathematical problem
solving and Twitter

Given the support teachers need to integrate digital technology into their peda-
gogical practice (Cody et al., 2016), we are field-testing individualized coaching
(Giroux et al., 2013) to allow teachers to assess their evolution in their tech-
nology integration practices (Coulombe et al., 2017).

5.1 Research questions

We question the effects of our techno-pedagogical support and the value of this
project. We also question the learners’ perceptions of the device submitted, and
the technological tool used. This leads us to construct four research questions:
Q1: Is the proposed device relevant to students’ learning?
Q2: Did our techno-pedagogical support have an effect on our teachers’
desire to integrate digital technology into the classroom?
Q3: Has our techno-pedagogical support had an effect on our teachers’
sense of competence?
Q4: What are the perceptions of the learners subjected to our learning
device?

5.2 Data collection

The perceptions of the teachers involved in our experiment were collected on
different variables. Questionnaires were developed as part of joint research
with fellow researchers (De Liévre et al., 2019). We asked teachers about these
dimensions before and after the experimentation. Students’ perceptions were
also surveyed but post-experimentation. We questioned four variables: ease
of use of the digital tool Twitter, gamification, need for external help, and mo-
tivation. Given the levels of the classes, it is appropriate to adapt the methods
used to question the students according to their age. Indeed, our sample is
made up of ten classes of different levels. Two versions of our questionnaire
were proposed: an adapted version, for the first to third grades, favoring an
oral administration with pictorial answers where we read the questions aloud,
and a “standard” version with 4-level Likert scales. The adapted version was
designed following the recommendations of the vade mecum of the Institute
for Research in Psychological Sciences of the Catholic University of Louvain
(IPSY-UCL) for the realization of qualitative surveys with young children.
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5.3 Data processing methods
For closed-ended questions with one possible answer and ordered variables,
we assigned a number to each response modality. This allowed us to convert

the textual data into numerical data.

Table 2. Treatment of responses to closed-ended questions.

“Strongly disagree” 0
“Disagree” 1
“Agree” 2
“Strongly agree” 3

Source: Dragone, Temperman, De Liévre (UMONS, 2022)

For the qualitative open-ended questions, we processed them via Voyant
Tools by targeting the most cited occurrences in the text as well as the words
associated with them.

5.4 Results
We present our detailed results, below, according to our four research questions.

Q1: Is the proposed system relevant to student learning?

Before experimentation, six of the ten teachers believe that this project is prob-
ably relevant from the point of view of student learning. The other subjects are
certain of its relevance. Given that these teachers responded positively to partic-
ipate in this project, we could expect teachers to have a positive representation
of this project for their students’ learning. After experimentation, our sample
was unanimous about the relevance of the project. The post-test analysis of the
project by the teachers was carried out in three ways.

Regarding the effectiveness of the digital tool and its usefulness in this
activity: 60% of our sample emphasize the usefulness of Twitter to commu-
nicate and correspond with other classes: “Useful to communicate with other
classes and involve the child more.” “The tool allows to communicate with other
schools.”, emphasizing the participation of all students: “All children are actors
(they came to write several answers each in turn).”

Regarding the effect of the use of this digital tool on the students: four
teachers out of ten note an increased motivation: “Motivation++++, interest,
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participation of ALL". Three teachers report that students are enthusiastic
about taking part in the tasks offered: “Students are curious and interested
in working with digital tools.”, “Children enjoy using a tool that is usually very
little used by them in the classroom.”, “Happy to be able to use a tool that only
the big kids can use.”

Regarding improvements to this project: two teachers suggest that challenges
between classes of the same level with specific themes be introduced: “A sort
of challenge between classes. We could even start the challenge in class and
select the 3-4 best questions.”.

Q2: Has our techno-pedagogical support had an effect on our teachers’
desire to integrate digital technology into the classroom?

After experimentation, 60% of our teachers said they were “completely in
agreement” with integrating digital technology into their classrooms. They were
also asked to justify their choices. Three teachers said that digital technology
allows for increased motivation in their students: “It helps motivate students
(interactivity and diversity).”. One teacher out of five believes that it would allow
their students to understand the digital world in our society, “To diversify my
way of working and to teach my students to use the digital tools that are now
an integral part of our lives.”.

Q3: Has our techno-pedagogical support had an effect on our teachers’
sense of competence?

The teachers were asked to evaluate their feeling of competence with regard
to the technical mastery of digital tools and the development of activities using
digital technology. Regarding the feeling of technical competence, 60% of the
teachers surveyed consider themselves “getting by” in the use of digital tools,
while the rest of the sample said they “have good knowledge” before the ex-
perimentation. We observe a positive evolution of teachers’ perceptions after
experimentation. Indeed, seven out of ten teachers report good knowledge,
and three teachers consider themselves experts. The feeling of competence in
the pedagogical uses of digital technology also improved for all teachers. While
60% considered themselves to have no knowledge and 40% had little knowl-
edge, 60% said they had good knowledge and 40% considered themselves to
be “experts” after experimentation.
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Q4: What are the perceptions of the learners subjected to our learning device?
We note that nearly seven out of ten students say they “totally agree” on the mo-
tivating nature of the project and 63% of the students interviewed really enjoyed
taking part in it. This is in line with what the teachers said: “The children were

”

very motivated, interested and involved.”, “They were very happy and looking for
something.”, “They were motivated by the idea of using digital tools, as they are
not used to them, and they were also very enthusiastic about the idea of shar-
ing with other classes.”. Regarding the item about the ease of use of the Twitter
account, one out of two students agreed with it. Moreover, 80% of our sample
stated that they did not need any external help in writing and posting Tweets on
their class’ Twitter account. The teachers’ testimonies also support this, “They
really liked it. They were 100% invested in the activities. I was only the resource
person in case of questions about the tool (computer). They found a lot of situ-

ations, but it was impossible to use them all properly. They were very curious.”.

6. Conclusion

Although our conclusions cannot be generalized given our sample size, our
experimentation allows us to provide several conclusions. First, we can see
that our project as well as the chosen digital tool, Twitter, seem to be adapted
to students from CP to CM2. The analysis of the perceptions of our sample of
students does not reveal any difficulties in using the class Twitter account.
Moreover, they recognize the motivating character of this device. As for the
teachers involved, they are unanimous about the relevance of this project for
their students’ learning. The majority of teachers reported the effectiveness
and usefulness of Twitter in this project. It should be noted that the perceived
ease of use of a tool - or usability - impacts the perceived usefulness of the
tool (Davis et al,, 1989). Studies indicate that digital practices conducted with
Twitter enhance project methodologies, learner creation, and the valuing of
student activities (Delesalle & Marquié, 2015).

Finally, we note that the teachers, following our accompaniment throughout
the project and after having taken part in it, would like to integrate digital tech-
nology into their teaching practices. We also note that they have progressed in
their sense of competence, both technical and pedagogical, and that this is one of
the explanatory factors of a low use of digital technology by teachers (Tsai and
Chai, 2012; Villeneuve et al., 2012). We hypothesize that our techno-pedagogical
support positively influenced our teachers’ sense of competence.
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