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Abstract: To achieve the Fourth Sustainable Development Goal (SDG) of providing quality education
and promoting lifelong learning opportunities for all 21st-century students, today it is essential to
develop Computational Thinking skills. This article analyses the results obtained in an empirical
experience in which Computational Thinking is used with Scratch educational software to address
Geometry content in Primary Education. In many cases, this content is repetitive and has little
practical application; therefore, using this resource as a learning tool allows us to propose a more
dynamic, motivating, and effective approach for students. The experiment was carried out with
a total of 66 students in the fifth year of Primary Education from 3 different schools using a non-
equivalent control group design with substitute pre-test measures. In order to be able to carry out
this work, the teachers involved first received initial training. Subsequently, the students carried
out generic activities to familiarise themselves with the educational software and, finally, specific
geometry activities. The results obtained show a more positive learning process among those students
who worked with Scratch, highlighting the motivating and evidently practical aspect of this resource.
These results serve to promote an approach to the teaching of Geometry in elementary education
that goes beyond traditional boundaries, embracing student centricity and Computational Thinking
as cornerstones. Additionally, the emphasis on Computational Thinking becomes a clarion call for
educators to embrace innovative pedagogies that resonate with the evolving needs of 21st-century
learners, and it should be considered an important element with a significant role in the Mathematics
curriculum framework.

Keywords: computational thinking; primary education; scratch; geometry

1. Introduction

The 2030 agenda seeks to integrate the elimination of poverty with approaches that
foster economic development and tackle various societal requirements such as education,
healthcare, social security and job opportunities. Simultaneously, it aims to combat climate
change and safeguard the environment [1]. If we focus on education, it is important that
the aspects of quality and equitable education in the Fourth Sustainable Development Goal
(SDG) are linked to the development of fundamental skills that will enable every citizen to
have access to quality employment and economic growth, which is also included in the
eighth SDG. Here, teachers have an important role to play, and it is up to us to know how to
match quality education to the skills demanded by our society. To this end, it is important
to promote multidisciplinary research activities [2] and reflect on different educational
approaches, which means that, currently, the use of technology and the development of
digital literacy are essential [3].

Digital proficiency has long stood out as a pivotal element within the lifelong learning
framework at the European level and has garnered attention from global institutions
such as UNESCO. Its significance becomes particularly pronounced in the context of 21st-
century society, which is undergoing significant transformations amid the emergence of
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a new global economy in which the exchange of information holds intrinsic value [4].
The landscape of communication has undergone a paradigm shift with the ubiquity of
the Internet, a shift that has moved us from a communication model characterised by
hierarchy and predetermined structures, dictated by sender and receiver, to a more fluid,
open, interconnected, decentralised, dynamic and flexible system [5]. Consequently, a
distinct form of citizenship is surfacing, characterised by the consumption of multimodal
and hypertextual information, swift data processing, continuous connectivity [6] and
a pressing need for advanced digital literacy. Here, digital literacy is construed as the
dynamic process of teaching and learning to navigate and create within the digital realm.
Within this evolving landscape, the necessity for holistic digital literacy, encompassing
all facets, becomes imperative for instigating a transformative shift within the education
ecosystem. The effectiveness of this shift hinges on the adept development of digital
literacy [7]. Responding to this dynamic educational paradigm is the concept of a holistic
model of code literacy, an innovative approach that seeks to embrace diverse domains of
fundamental knowledge, positioning it integrally within the broader spectrum of what we
may consider as web literacy.

In accordance with Román-González’s perspective [8], code literacy represents the ped-
agogical process of reading and writing using computer programming languages. Elevated
to a superior level compared to other literacies, code literacy empowers individuals to en-
gage with common elements found in various literacy types: computer code, the language
facilitating communication with computers, and thus a meta-language. Consequently, code
literacy can be perceived as a meta-literacy of an advanced order.

Moreover, it is essential to acknowledge the dawn of the fourth industrial revolution,
characterised by the profound influence of technologies that amalgamate the physical,
digital, and biological realms, impacting all disciplines, technologies and industries [9].
According to Balanskat and Engelhardt [10] students in the contemporary educational land-
scape will inevitably find themselves working in roles related to technological development
as it increasingly becomes indispensable for society. Hence, competencies associated with
Computational Thinking and programming emerge as pivotal skills for the 21st century,
playing a central role in shaping educational policies that align with the evolving needs
and demands of society. In this regard, it is important to promote the acquisition of Com-
putational Thinking skills in Primary Education in order to develop these competencies in
an adequate maturation process for the students.

Regarding this educational approach, in recent years there has been a special interest at
the European level in motivating students to develop their education in the STEM (Science,
Technology, Engineering and Mathematics) field by promoting educational strategies of
this type by public administrations. One example is the Scientix project, which was funded
by the European Union’s Horizon 2020 R&D programme to promote and support collab-
oration between teachers, educational researchers, policy makers and other educational
professionals [11]. For Becker and Park [12], the development of educational practices in
the STEM field has a positive effect on the learning process of students, developing in a
more active and subject-centred way. Moreover, the inclusion of this type of curricular
approach provides a constructivist framework for the development of students’ knowledge,
enabling the development of scientific competencies and contextualising these practices
as an approach for teaching Science, Technology, Engineering and Mathematics in an
interdisciplinary way through didactic experiences applied to the real world [13].

In this context, Computational Thinking has taken a leading role in the classroom in
recent years, both in Primary and Secondary Education. The development of this type
of reasoning skills, such as abstraction, problem solving, pattern identification or logical
reasoning [14], favours learning in which students establish a connection between the
world as it is outside the educational centre and their experiences in the classroom, thus
favouring the development of competencies that prepare them for the real world [15].
Likewise, the use of educational resources associated with Computational Thinking, such
as the visual programming language Scratch, favours the development of mathematical
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processes that include reasoning or problem solving, while generating a motivating learning
environment [16].

The inclusion of the skills of a programmer in the learning process not only remains in
the utopian vision of Seymour Papert [17], but recent studies such as the one conducted
by Syslo and Kwiatkowska [18] advocate taking the traditional richness of Mathematics
content further by connecting it with Computational Thinking. In more precise terms,
additional research indicates that fostering Computational Thinking during the process
of learning mathematics has a significant beneficial impact, especially when students are
actively involved in creating their own applications [19–21]. Moreover, there are also many
examples in the last decade where the impact on the learning process with Computational
Thinking tools has been analysed, which helps to confirm that the inclusion of this resource
facilitates the cross-disciplinary development of skills in any STEM discipline [22].

This paper endeavors to further establish the strong correlation between Mathematical
Reasoning and Computational Thinking, a relationship that has been a topic of ongoing
discussion [23]. Adopting this approach enables the creation of Mathematics content
through an integrative and multidisciplinary learning experience, providing opportuni-
ties to develop competencies beyond the realms of Mathematics alone. This promotes a
comprehensive and practical learning experience for our students [24].

Continuing with the contextualisation of this work, we can say that its structural
framework of reference is an intervention carried out in the United Kingdom to incorporate
Computational Thinking as part of the curriculum and respond to needs in mathematics
education at the Primary Education stage [25]. Similarly, in Spain, a similar initiative
called the Computational Thinking School was developed during the 2018–2019 academic
year, coordinated by the National Institute of Educational Technologies (INTEF), and
framed within the European Commission’s Digital Education Action Plan [26]. One of the
conclusions of this programme [27] points out that the inclusion of programming activities
in Primary Education in the area of Mathematics makes students not only develop skills
in Computational Thinking, but also improve their mathematical reasoning to a greater
extent than other students who have worked on the same content using other resources
unrelated to programming.

The advancement of this experience has been significantly simplified over the past
decade. It is now possible to introduce students to the expression of mathematical concepts
through computer programming at a young age, without the requirement of learning
complex syntax which is typically reserved for higher levels of education. The characteris-
tics of these resources have evolved, thus altering the preconceived notions surrounding
programming [28]. However, it is essential to recognise that constructionism remains the
central tenet, whereby learning is constructed through the active development of structures,
and it is more impactful when students are given the opportunity to create a tangible final
output that they can interact with [29].

When it comes to the teaching of Geometry, whether in Primary or Secondary Educa-
tion, there is a clear consensus that the experimental, practical or manipulative aspect is
essential to strengthen the learning and understanding of geometric properties. However, it
is also known that in many cases the teaching of Geometry is relegated to a secondary level,
placed at the end of the school year and with less time for work than would be desirable.
Although in ancient Greece it was at the heart of Mathematics, it receives relatively little
attention in schools today, with the focus being more on arithmetic and algebra, as is the
case in Primary and Secondary Education, respectively [30].

In addition, Geometry lessons are often based on solving problems with too many
rules and procedures, mostly based on the use of algebraic expressions or on basic and
simple drawings or sketches that can often even confuse or distort the student’s spatial
perception. The possibility of using technological resources allows all students to draw,
manipulate and analyse geometric elements and properties with ease, thus improving
their attention span and developing higher-level cognitive skills [31]. Without the need to
replace traditional manipulative methodologies that encourage reasoning and geometric
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perception of our environment, the development and didactic innovation of Geometry
must be accompanied by the inclusion of technological resources. A close relationship is
needed between learning, knowledge generation, continuous innovation and the use of
new technologies [32].

Hence, understanding the importance of developing these reasoning skills associated
with Computational Thinking in Primary Education, as well as the significance of analysing
situations that promote an alternative approach in teaching Geometry, this work aims to
observe certain aspects that can be highlighted for work in this field of Mathematics, such
as motivation, the methodological approach or alternative educational strategies.

2. Materials and Methods

The starting hypothesis of this work is that the development of activities related
to Computational Thinking in the area of Mathematics favours the development of the
curricular content and improves the learning process. In order to contrast this starting
point, this empirical experience has been designed and developed with the aim of analysing
the degree of improvement in the learning process when the contents of geometry in the
subject of Mathematics are tackled in a transversal way with the educational software
Scratch in the 5th year of Primary Education. The specific objectives are as follows:

1. To analyse the motivation of pupils carrying out Computational Thinking activities
with Scratch;

2. To promote the use of new learning methodologies and strategies through the inclu-
sion of Scratch visual programming software in the curriculum;

3. To evaluate the development of mathematical competence and reasoning in Geometry
using Computational Thinking activities as a transversal learning resource with
5th-year Primary School pupils.

A mixed methodology process has been designed for this work [33]. Employing a
quantitative analysis will enable us to carefully examine the progress and development of
pupils’ mathematical competence. In addition, a complementary qualitative analysis will
serve as a valuable tool in understanding the reality of the research from the perspective
of its key stakeholders, pupils, and teachers alike. This approach will allow us to compre-
hensively analyse our object of study by examining the perceptions and interpretations
of the individuals involved in the reality under investigation [34]. It must be noted that
the integration of both qualitative and quantitative techniques represents a well-rounded
approach for analysing the different subjects characterised in this study, thus providing a
complete perspective of the research results [35].

The empirical process was constructed using a quasi-experimental design including
a non-equivalent control group and pre-test as well as post-test measures [36], while the
qualitative process was executed by designing a series of semi-structured interviews for
collecting information from students and teachers who took part in the experience. This
allowed for a more detailed understanding of the entire working process performed by
both types of participants.

This study was carried out with students aged between 9 and 11 years old, in the
5th year of Primary Education. Three public primary schools with similar characteristics,
from the same urban environment, and with the same socio-cultural level were involved.

Development of the Experience

The starting point of the empirical experience was the training of the teachers involved
in the practice and the sensitisation of the participants. This first phase of the work has
been a fundamental pillar, both for the outcome of the experience and for the involvement
of teachers, since teacher training is a fundamental aspect of the improvement of the
education system in general [37], and, in particular, training focused on the development of
teachers’ digital competence is considered essential to develop technological and cognitive
skills that allow them to face different learning challenges that arise from different areas
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throughout life [38]. This training was carried out during 4 face-to-face sessions and a
non-face accompaniment to monitor the work.

The experimental groups institutionalised this project from the Management Team
and, in contact with families through the School Council, set one hour of work per week in
the group’s timetable to complete all the activities proposed. This type of organisational
strategy favours the development of new learning strategies.

The second phase consisted of the implementation of the experience. But before
starting with the specific activities of the project, the students took the initial test, consisting
of a total of 12 questions on Geometry content worked on in Primary Education, and carried
out classroom work with Scratch for three months.

To develop the work with Scratch, the students began with the so-called introductory
activities to learn how to use the programme, as well as control structures and basic
instructions to tackle the following activities related to Geometry content with a certain
degree of autonomy. Firstly, they carried out an activity to represent a square from the
coordinates of the vertices. Next, they programmed the movement of some characters based
on angular measurements. For the third activity, parallel and perpendicular lines were
represented, programming the corresponding translation and rotation movement. Fourthly,
different types of angles were represented. The fifth activity consisted of representing plane
figures from their angles. Finally, they programmed a translation and a rotation of an object
to obtain a symmetrical image with respect to a given axis. The activities were directed by
the teachers, although the students were free to complete them in a personal and creative
way, something that cannot be left out when we want to work with this type of resource.

Finally, a third phase of data collection was developed in which the final test was
carried out, which allowed us to complete the quantitative analysis. The control groups
underwent the initial and final assessments on identical dates as the experimental groups,
having worked on the Geometry content in the traditional way. Both tests had the same
activities, but in a different order (Table 1). In it, they carried out activities to represent
points in the plane, identify plane figures, as well as angles and their properties, characterise
parallel and perpendicular lines and make symmetrical representations of a given figure.

Table 1. Content of each question.

Question Number Question Content

1 Identification of coordinate axes
2 Identification of the coordinates of a point

3 and 4 Representation of points in the plane
5 Identification of different types of angles

6 and 7 Complementary and supplementary angles
8 and 9 Representation of parallel and perpendicular straight lines

10 Representation of geometric figures
11 and 12 Characterisation and representation of symmetrical figures

Similarly, for the qualitative analysis, a semi-structured group interview was used as an
instrument for collecting information, understood as an interview that is guided by a set of
questions and basic issues to be explored, but neither the exact wording nor the order of the
questions is predetermined [39]. First of all, all the teaching staff carried out the interview
with questions focused on gathering their impressions about this type of educational
practice (see Appendix A), considering the categories detailed in Table 2. Subsequently, an
interview was conducted with the students focused on obtaining qualitative information
about how they had worked in class during the development of the Scratch sessions (see
Appendix B). These interviews were conducted in pairs and the questions to be explored
were based on the same categories used in the interview with the teaching staff.
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Table 2. Categories defined in the qualitative analysis.

Category Description

Curricular inclusion Possibility of including Computational Thinking
activities in a transversal way.

Motivation Satisfaction of participants working with these types
of activities.

Methodology Influence on methodological change.

Initial training Importance of initial training for the development of
the experience.

Attention to diversity Possibility of adapting to different learning rhythms.

3. Results

The results achieved for both control groups (CEIP C1 and CEIP C2) and experimental
groups (CEIP E1 and CEIP E2) in both the initial and final tests can be seen in Figure 1.
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These results initially show a positive difference in the performance of the tests in
all groups, although, in the experimental groups, this difference is greater. To validate
these results and conclude whether these differences are significant or not, we look at
the results of the statistical analysis performed. Firstly, the grouping complies with the
homoscedasticity assumption for the randomness of the group, obtaining the results shown
in Tables 3 and 4.

Table 3. Homogeneity of groups.

Levene’s Statistic Df1 Df2 Significance Value

Value 0.69 3 62 0.562

Table 4. Normal distribution of the sample.

Category Description

N 66
Mean 21.21

Standard deviation 18.28
Most extreme differences—absolute 0.08
Most extreme differences—positive 0.04
Most extreme differences—negative −0.08

Kolmogorov–Smirnov’s Z 0.65
Sig. asympt. (2 tailed) 0.797

In view of these results, the random assignment of the group is accepted, and the
null hypothesis that the variances are similar can be considered thanks to the significance
obtained in Levene’s test (p = 0.562) [40]. Likewise, for the normal distribution of the
sample, an asymptotic two-tailed significance of 0.797 was obtained.

To present a conclusive analysis of the significance of the aforementioned differ-
ences, it is necessary to perform a comparative study rooted in the one-factor analysis of vari-
ance ANOVA [41]. The obtained significance value of 0.024, when comparing the groups,
establishes that the differences between them are statistically significant, with a level of
confidence of 95%. As a result, the null hypothesis that the groups are equal is rejected.

To obtain the quantitative assessment and to be able to carry out the above analysis
of the differences between groups, both the initial and final tests were analysed with the
correction grid shown in Figure 3.

All of the quantitative analysis is completed with the information obtained from the
qualitative process. As mentioned above, this process was developed through a series of
interviews with both teachers and students who participated in the experience. From the
information gathered, it is worth highlighting that the participants see the curricular inclu-
sion of this type of resources that facilitate the development of Computational Thinking
skills in a transversal way as very positive, which promotes a methodological change in
the classroom:

P2: “It is an easy resource to handle. It does not require a lot of time to learn how to use
it and to be able to apply it in Primary Education. It facilitates the methodological change
a lot”.

When carrying out a process of educational innovation, the teaching staff expressed
the importance of receiving adequate initial training, both in the use of the tool and in a
methodological approach. Equally important is their view of the role played by the students
in the development of the sessions, highlighting their involvement and active participation
in collaboration with their classmates. It has been frequent that in the development of the
sessions, each student works at a different pace, which has been very positive as it has
allowed them to collaborate so that the different learning rhythms are adequately attended
to; the attention between students and teacher and the relationship between the students
themselves is improved.
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From the information gathered in the interviews with the students, one of the most
outstanding aspects is that they all agree, as do the teachers, on the motivation to work on
Geometry content using digital tools. In addition, they highlight the fact that Scratch is
not just a simple resource that provides traditional activities in an interactive way, but that
being able to make their own constructions allows them to work in a more personal and
creative way.

E8: “The book and the notebook are OK, but it’s better to use Scratch. It’s more fun. The
other seems a bit old-fashioned”.

E10: “Learning Maths this way is more fun because you can put in your own characters,
scenarios and actions”.

The students have positively valued working with a digital resource that has made it
easier for their learning to start from an active experience that allows them to be creators of
their own knowledge.

4. Discussion

The results shown suggest that the design of the activities and the methodology used
favour the development of Mathematics content by carrying out activities that develop skills
related to Computational Thinking thanks to the Scratch educational software. Likewise,
the development of other important skills for the development of mathematical reasoning,
such as the ability to create multimedia content with programming elements, has also
been favoured. Although these results are positive and considering the characteristics
of the quasi-experimental design itself, it cannot always be assured that including this
type of methodology and resources can be effective for any classroom in any context or
subject. This empirical process has been carried out to reinforce and give importance
to the development of Computational Thinking practices that help to work on content
in Primary Education, as well as to give solidity and reality to the possibility of a real
methodological change that favours the development of skills associated with the STEM
field at this educational stage. Therefore, these results serve as a positive example of the
development of Geometry content, such as angular measurements, geometric figures in
the plane or the properties of symmetry, using resources and approaches that facilitate the
development of Computational Thinking skills in an interdisciplinary manner in the STEM
field in Primary Education. In relation to this aspect, the results and conclusions we can
reach are supported by those that can be seen in other similar empirical experiences in
which the use of a visual programming language such as Scratch is integrated into teaching
Mathematics. For example, Benton et al. [42] highlight the importance of connecting the
mathematical and computing aspects by focusing on the teaching of Mathematics and
using this point in order to think about the design of curricula. Sáez-López et al. [43]
highlight that working Computational Thinking with a visual programming language such
as Scratch and educational robotics enhances the acquisition of mathematical concepts.
In addition, it highlights the importance of motivation and the active role of students
when carrying out coding activities and uses these results to recommend the inclusion
of coding in the educational context of mathematics, since it is the appropriate way for
Primary School students to work with programming in an intuitive way. We can also link
our results and discussions with those offered by Miller [44], who, focusing on aspects of
Computational Thinking such as pattern recognition and generalisation, points out that
students who learn using coding resources can reach higher points of mathematical thinking.
This highlights the importance that the inclusion of these cross-cutting elements helps to
develop 21st-century competencies in students. It also highlights an important aspect
addressed in our work, the training of teachers to understand this relationship between
Mathematics and Computational Thinking while facilitating the use and implementation of
new technologies. Moreover, all these aspects are equally in line with previously mentioned
research that stresses the importance of mathematical and computational concepts being
assessed simultaneously.
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When Computational Thinking practices are developed in a cross-curricular STEM
domain, the development of this type of skill is enhanced as a general competence, enabling
students to acquire the necessary skills to solve future problems [45].

Of the results obtained, it is not only the quantitative process that should be high-
lighted. It is also important to highlight the motivation of the participating teachers, which
has made the participating students feel comfortable, encouraged and eager to participate
in a more active learning process, improving their behaviour and interaction with the
teacher. It has improved academic results while improving the students’ involvement
in class, moving from a passive and traditional role to an active role capable of creating
their own learning. Perhaps the simple fact of bringing a methodological change to the
classroom, regardless of the resource used, makes the result of a quantitative analysis
favourable. In this case, it can be considered a positive aspect as it raises the possibility
of seeing the curricular inclusion of educational practices associated with Computational
Thinking as a possibility of changing the traditional work methodology, taking advantage
of the motivation of students given by the use of innovative educational approaches with
the use of these tools [46].

The work carried out is focused on the development of Geometry content for the study
of Mathematics. However, like other similar examples and research, it helps to reinforce
with positive evidence the importance of carrying out work in which Computational
Thinking activities are developed as a transversal tool that allows Mathematics content to
be addressed [42,47–49].

5. Conclusions

Our study focused on analysing how the design and implementation of computational
practices using the visual programming language Scratch, favoured the comprehension
and acquisition of basic mathematical concepts of Geometry in Primary Education. In order
to carry it out, the study started with the corresponding training of the teachers involved,
emphasising the importance of relating mathematical and computational concepts. Before
starting the experience, both the control and experimental groups completed the corre-
sponding initial test. Later, it was implemented in the classroom with the experimental
groups through a work sequence starting with introductory activities to become familiar
with the Scratch program language and the website. Next, a series of activities that allowed
addressing Geometry content through computational practices were developed. It was
focused on concepts such as the representation of plane figures, angles, parallel and per-
pendicular lines, rotations and symmetry. After the implementation, a Geometry test was
carried out, which was also performed by the control group but developing traditional
work in the classroom. The analysis of the quantitative data collected with the initial and
final test is what has allowed us to reach the aforementioned main discussions.

With this, we can understand that the inclusion in the educational context of these
educational resources can be positive to improve the learning process of Mathematics.
However, it is important to highlight several aspects that promote this positive effect,
such as teacher training. On the one hand, it is convenient that teachers who carry out
these practices have a clear understanding of the relationship between computational and
mathematical concepts. Likewise, it is important to see that these practices promote the
development of a new literacy in the use of technologies, since they offer the possibility
of playing an active role in creating and modifying applications. Therefore, it is necessary
to have the materials and resources to be able to implement these learning experiences.
Therefore, this work is not only about the positive inclusion of activities to work on
Computational Thinking in the learning process of our students, but it t also highlights
a very important reality for our students to develop the competencies of any citizen of
the 21st century, which is the need to use technological resources in the learning of STEM
disciplines. The advance of this technology has allowed all students to have access to it
much more easily and effectively, allowing it to be applied to any field, developing new
representations of different phenomena and situations, favouring the fact that contents that
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in a traditional way may be more complex can be approached in a more accessible and
practical way for our students while developing their digital competence.

All these aspects lead in a very important direction, which is the starting point of our
study: quality education and promoting lifelong learning opportunities for all 21st-century
students (fourth SDG). Promoting quality education for our students is a part of the aspects
highlighted in this study. On the one hand, it reflects on the educational curriculum and
adapts it to the needs of a changing society; on the other hand, and from the point of view
of teaching Mathematics, we can understand the importance of relating this learning to
reasoning skills such as pattern recognition, the use of data or generalisation, these aspects
being a part of Computational Thinking. Likewise, in order to ensure that our students
acquire an education that offers them lifelong learning opportunities, it is important that
they simultaneously develop the corresponding digital literacy, since this set of skills and
competencies will be essential in their academic and professional life.

When considering the findings of this study, it is essential to highlight certain limita-
tions that warrant consideration. The primary constraint of this study was associated with
the manner in which the work sessions were conducted within the experimental groups
and the number of participating schools. This directly impacted the initial sample size, as it
proved unfeasible to allocate all scheduled hours to the experimental groups. Consequently,
the responsibility had to be delegated to the teachers affiliated with the research project
in each school. This, in turn, compelled us to discard the data from one school due to the
incomplete implementation of the required Scratch practices.

Furthermore, it is important to note that the study exclusively focused on Geome-
try content typically addressed with students aged 9 to 11. Future research endeavors
could concentrate on Geometry content incorporated in higher grade levels to solidify the
findings from this study. Additionally, broadening the scope of the study to encompass
various Mathematics contents beyond Geometry could provide a more comprehensive
understanding of the impact of the teaching approach.
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Appendix A

• What are your expectations of this project?
• What are the possible disadvantages you might have in the development of the work?
• Is there anything else you need to develop the work?
• Do you think it is interesting to carry out this type of innovation project?
• Do you think that there are any key factors for the correct development of the project?
• Are there any changes included in classroom work? (methodological change, change

in student participation, change in the role of the participating teacher)
• Are the changes positive? Do you think it is necessary for the students? It is important

to work on it from a specific subject such as mathematics or in a transversal way in
any area?

• Can attention to diversity be adequately implemented?
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• Is it accessible to all students?
• Is this type of practice important for teachers?
• Is it necessary to inform the teaching staff and families?

Appendix B

• What do you think about Scratch?
• What were your first jobs? Did you like being able to animate it so that it could move

and change size, colour, shape?
• Do you find it fun to use in the classroom? Do you think more teachers could use it

with you? For example, in English or Natural Sciences?
• How have your lessons with Scratch been? How have you worked? In groups

or individually?
• Did you help each other? Who did the funniest projects?
• Are there any changes included in the classroom work? (methodological change,

change in student participation, change in the role of the participating teachers)
• There are two blocks of activities, the introductory ones, and the geometry ones. Did

you like the geometry ones? Do you think they are useful for the topic?
• Have you visited the Scratch website? There are millions of projects from students like

you and you can use it to reinvent them or just take the parts you like.
• Is it accessible to all students?
• Did you know about Scratch before using it in class?
• Have you told your parents what you do with Scratch?
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