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A MICROLEARNING APPROACH WITH SCRATCH FOR DEVELOPING STUDENT
COMPUTATIONAL THINKING.
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Introduction:
In today's digital age, the development of computational thinking has become an essential component of education,

enabling students to address complex problems and develop crucial skills. According to Wing (2006), computational
thinking is a skill that we all must develop, as it allows and aids in efficient real-life problem-solving. Thus, Zapata
(2015) and Vazquez et al. (2019) propose that computational thinking enhances the development of critical thinking,
creativity, and collaboration, among others, through a didactic and interactive problem-solving process in the
classroom.

Scratch is a visual programming language that allows students to be introduced to computational logic in an
attractive and accessible way (ScratchEd Team, 2015). In their research, Alvedy Garcia and Jimenez (2020)
confirmed that Scratch made a positive contribution to the students' teaching process because it involves students in
their learning process and allows them to improve their results and academic performance. Trabaldo et al. (2017)
mention that "Learning in the digital age is increasingly associated with mobility and ubiquity, and it takes place in
contexts where the line dividing formal and informal learning is increasingly blurred.” (p.1).

This research focused on the implementation of a microlearning site to improve problem-solving skills and the
ability to follow sequences in 8th-grade students (group 8-2) at the INEM Lorenzo Maria Lleras educational
institution in Monteria, Colombia. To do this, the students' needs were identified, then the microlearning site was
designed, and finally, its effectiveness regarding Scratch learning was evaluated. The research arose from the need
to address the difficulties present in students regarding the development of computational thinking, evidenced by
low results in the Bebras tests (see Figure 1) and a lack of mastery of the Scratch platform.

Participation by grade and average grade/score.

Grade Average of good # students
results obtained
8° 4,79 91
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9° 5,66 100
10° 5,82 11
11° 5,99 102
Total 5,562 304

Figure 1. Participation and average grade/score of the INEM Lorenzo Maria educational institution

The literature compiled in this research on microlearning in education highlights its capacity to optimize knowledge
acquisition through short content units, accessible anytime and anywhere. This facilitates active student participation
and individualized learning.

MATERIALS AND METHODS

This study was conducted under a qualitative approach, aimed at understanding the students' skills and perceptions,
as well as relevant aspects of the teaching-learning process in the area of technology and informatics. According to
Taylor and Bogdan (1992), qualitative research focuses on the observation and analysis of participants' behaviors
and perceptions. The objective of qualitative research is to understand the world of lived experience from the point
of view of the people who experience it.

The Design Science (DS) methodology was followed, which, according to Hevner et al. (2024), integrates scientific
and design principles for the creation of innovative solutions to complex problems, to generate prescriptive
knowledge about artifact design and how it can contribute to the improvement of future practices.

The Design Science process was developed in six steps, following the model proposed by Peffers et al. (2020):

Design Science Process Steps

Problem Identification Design and
and Motivation Development Evaluation
Defining the problem to be Creating and constructing the Analyzing the effectiveness of
solved solution the solution

Objectives of a Demonstration Communication
Solution Testing and validating the Disseminating the obtained
solution results

Specifying expected results of
the solution

Figure 2. Adapted of Design Science methodology model Peffers et al. (2020)
1. Problem identification and motivation: Clear definition of the problem to be solved.
2. Objectives of a solution: Specification of the expected results when implementing the solution.

3. Design and development: Creation and construction of the designed solution.
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4. Demonstration: Testing and validation of the solution.
5. Evaluation: Analysis of the effectiveness of the implemented solution.
6. Communication: Dissemination of the obtained results.

Population and sample

This research was conducted at the INEM Lorenzo Maria Lleras educational institution, located in Monteria,
Cérdoba. The study population consisted of eighth-grade students, with a sample of 30 students (15 male and 15
female) aged between 12 and 16 years from grade 8-2, selected due to the difficulties they presented.

Techniques and data collection instruments

Various techniques and instruments were used for data collection, including interviews, surveys, and observation
grids.

e Interviews In this study, two interviews were conducted with the technology and informatics teacher: an
initial one to understand needs and resources, and a final one to obtain her perception of the intervention
results. According to Cohen and Manion (1990), the interview systematizes information gathered from a
person or a group of people by following a planned set of questions.

e Surveys Two surveys were designed, an initial and a final one, aimed at the 8th-grade students (8°2). The
initial survey collected information about their learning preferences and technological resources, while the
final survey evaluated the effectiveness of the microsite for learning Scratch. According to Liliana Sanjurjo
(2011), the survey serves as an educational tool, as it can be used with teachers and students to address a
problem.

e Observation Grid The observation grid allowed for the recording of students' behavior and performance
during class sessions. In each class, a record was kept of the students' interaction with the microsite and
their performance in the proposed activities. According to Miles and Huberman (1994), this instrument
works to organize qualitative data during the implementation process.

RESULTS AND DISCUSSION

The implementation of the educational strategy hosted on Google Sites, with dosed content, demonstrated the
strengthening of problem-solving and sequence-following skills in the target study population. This strategy allowed
students to access content flexibly and progressively, optimizing knowledge retention. The teaching and learning
process became an enjoyable and accessible space for carrying out practices and receiving instant feedback through
online activities on Educaplay, which promoted an autonomous experience in the students' learning process, thereby
sparking their interest and motivation in the subject matter. The results show clear progress in the ability to break
down problems and follow sequences, reflecting the strategy's effectiveness.

The online activities on Educaplay showed that most students understood the theory and were able to apply it in
practice, improving their academic performance. The microsite was designed considering the students' learning
preferences, thereby fostering autonomy and flexibility in the educational process, allowing access to content
anytime and anywhere. Both the students and the teacher expressed a positive perception of the microsite,
highlighting its fun and didactic design, which increased motivation and interest in learning Scratch.
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Activities in Educaplay
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Figure 3. Results of online activities on Educaplay

The results obtained confirm the effectiveness of microlearning as an innovative strategy to support Scratch learning
and the development of computational thinking. The microlearning site, by offering concise content, multimedia
resources, and practical activities, managed to capture students' attention and facilitate the understanding of complex
concepts. The inclusion of online activities with immediate feedback, such as those on Educaplay, was fundamental
in maintaining students' motivation and engagement throughout the learning process. However, it is important to
consider the connectivity limitations present for some students, for which the inclusion of more practical activities
that do not require an internet connection is recommended.

Regarding the problems encountered during the intervention process, the results obtained were that:

Problem Solving

{LEbLL

Problem 1 Problem 2 Problem 3 Problem 4 Problem 5 Scratch
Game

M Problem Solving M Problem Solving M Problem Solving B Problem Solving
Figure 4. Results of the problems presented in the intervention

In problem 1, 42% completed the task, and 58% needed assistance. In problem 2, 64% completed it, and 36%
required help. In problem 3, 58% finished it, 34% asked for assistance, and 8% left it incomplete. In problem 4, 72%
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completed it, and 28% needed help. In problem 5, 65% finalized it, 21% required assistance, and 14% left it
incomplete. In the Scratch activity, 58% completed the task, 21% asked for help, and 21% left it incomplete.

Regarding the limitations of this study, it was confined to a single eighth-grade group from the educational
institution. It is recommended to conduct studies with a larger sample to obtain generalizable results. Furthermore,
this study focused on learning Scratch, and its impact on other areas of the curriculum was not evaluated.

It is recommended to:
7. Include more practical and offline activities in the microsite.
8. Use platforms like Educaplay for immediate feedback.
9. Expand the research to other educational levels.
10. Integrate microsites for complex technology topics.
11. Apply diverse pedagogical approaches, considering resources and connectivity.

12. Conduct talks with teachers about the benefits of emerging technologies in learning.
CONCLUSIONS

The conclusions obtained from the analyses and findings demonstrate that:

The intervention developed through the microlearning site showed a positive impact on the development of students'
computational thinking. They significantly improved their skills and knowledge regarding problem decomposition,
pattern recognition, and algorithmic thinking. This is ratified by the results obtained in the activities and the
teacher's positive perception.

The results obtained from the online activities on Educaplay showed that most students understood the theoretical
part of the subject, managing to apply this knowledge in the development of practical activities on the Scratch
platform, thereby improving their academic performance.

According to the results of the initial survey regarding student learning preferences, these were taken into account in
the microsite design process. The incorporation of these preferences into the microsite allowed for flexibility within
it; therefore, students could access content adjusted to their preferences at times outside the classroom, fostering
autonomy at their own learning pace.

The students and the teacher expressed a positive perception towards the microsite and its impact on the educational
process. Students found the site fun and didactic, which increased their motivation and interest in learning Scratch.
The teacher observed greater interest and participation from the students throughout the intervention process,
especially in class activities.

The results were mostly positive; however, some students have neutral comments and ratings regarding the
implementation of the educational strategy. This suggests conducting an analysis of the entire intervention process
developed in order to find aspects to improve and make adjustments that increase the acceptance and effectiveness
of the strategy.

The microsite was effective in supporting the Scratch learning process and the development of computational
thinking. The intervened population showed significant progress in the development of theoretical-practical
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knowledge and skills related to Scratch and algorithmic thinking compared to other groups of the same grade that
did not have access to the microsite.

REFERENCES
Cohen, L., & Manion, L. (1990). Métodos de investigacion educativa. Espafia: Paidos Ibérica.

Garcia-Rodriguez, A., & Jiménez-Acosta, L. (2020). Desarrollo del pensamiento computacional mediante la
ensefianza de los conceptos basicos de programacion en educacién secundaria a través de la herramienta
Scratch. [tesis de maestria Universidad de Santander]. https://repositorio.udes.edu.co/handle/001/6984

Sanjurjo, L & Hernandez, A. M & Alfonso, | y Caporossi, A. (2011). Los Dispositivos

Hevner, A.R., March, S.T., and Park, J. (2004). Ciencia del disefio en la investigacién de sistemas de informacion.
Universidad del Sur de Florida.

Miles, M. B., & Huberman, A. M. (1994). Qualitative data analysis: An expanded sourcebook. sage.
Lopez, A. F. (2020). Actividades con scratch para desarrollar el pensamiento algoritmico en estudiantes en una

IEP de Chiclayo. [tesis de maestria, universidad catélica santo toribio de Mogrovejo].
https://tesis.usat.edu.pe/bitstream/20.500.12423/2736/1/TM_Perezl opezAura.pdf

Peffers, K., Tuunanen, T., Gengler, C., Rossi, M., Hui, W., Virtanen, V., & Bragge, J. (2020.). The design science
research process: a model for producing and presenting information systems research. Computer Science
Research And, 24.

Salinas Ibafiez, JM, & Marin Juarros, VI (2014). Pasado, presente y futuro del microlearning como estrategia para
el desarrollo profesional. [archivo pdf]. https://redined.educacion.gob.es/xmlui/handle/11162/141630

ScratchEd Team (2015). Computational Thinking webinars. http://scratched. gse. harvard. edu/content/1488.

Taylor, S. J., & Bogdan, R. (1992). Introduccion a los métodos cualitativos de investigacion: La bldsqueda de
significados (la reimpresién en Espafia). Paidds Ibérica.

Trabaldo, S., Mendizébal, V., & Gonzalez Rozada, M. (2017). Microlearning: experiencias reales de aprendizaje
personalizado, rapido y ubicuo. In 1V Jornadas de TIC e Innovacion en el Aula (La Plata, 2017).

Véazquez Uscanga, E. A., Bottamedi, J., & Brizuela, M. L. . (2019). Pensamiento computacional en el aula: el
desafio en los sistemas educativos de Latinoamérica. RIiTE Revista Interuniversitaria de Investigacion en
Tecnologia Educativa, (7). https://doi.org/10.6018/riite.397901

Wing, J. M. (2006). Computational thinking. Communications of the ACM, 49(3), 33-35.
https://doi.org/10.1145/1118178.1118215

Zapata-Ros, M. (2015). Pensamiento computacional: Una nueva alfabetizacién digital. Revista de Educacién a
Distancia (RED), (46). Recuperado a partir de https://revistas.um.es/red/article/view/240321



https://repositorio.udes.edu.co/handle/001/6984
https://tesis.usat.edu.pe/bitstream/20.500.12423/2736/1/TM_PerezLopezAura.pdf
https://redined.educacion.gob.es/xmlui/handle/11162/141630
https://doi.org/10.6018/riite.397901
https://doi.org/10.1145/1118178.1118215
https://revistas.um.es/red/article/view/240321

