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ABSTRACT 

In recent years, advances in information technology and the Internet have transformed education by 
creating new opportunities for learning and collaboration in the production of Digital Educational 
Resources (DERs). Both students and teachers are leveraging the potential of models, methods, and 
approaches derived from Generative Artificial Intelligence (GenAI). The study analyzes and describes a 
microlearning-based methodology to guide interaction between actors and support the co-creation of 
Microlearning Resources (abbreviated microDERs) using GenAI. Adopting a qualitative approach, the 
study integrates Participatory Action Research (PAR) and the Creative Social Problem Solving (CSPS) 
methodology. It unfolds in three phases: (1) recognizing the context and conducting exploratory, 
participatory, thematic delimitation; (2) collaboratively designing microDERs with high school and 
higher education students and teachers, including the evaluation of GenAI tools; and (3) validating the 
methodology through co-creation workshops, bootcamps, and qualitative analysis. Data are collected 
and analyzed through co-creation workshops with students and teachers from elementary, high school, 
and higher education. Findings on the contributions of the actors in each phase indicate that combining 
PAR and CSPS improves interaction and knowledge building in the co-creation of DERs using GenAI. 

 
Keywords: education; learning; artificial intelligence; information technology.  
 
RESUMEN 
 
En los últimos años, los avances en las Tecnologías de la Información (TI) e Internet han transformado 
el ámbito educativo. Estos avances han creado nuevas oportunidades de aprendizaje e interacción 
colaborativa en la producción de recursos educativos digitales. Tanto estudiantes como docentes 
reconocen esta oportunidad y están aprovechando el potencial de los modelos, métodos, TI y enfoques 
derivados de la inteligencia artificial generativa (IAGen). Este estudio analiza y describe el proceso de 
implementación de una metodología basada en principios de microaprendizaje para guiar la interacción 
entre actores y lograr la cocreación de recursos de microaprendizaje (microRED) con IAGen. La 
investigación adopta una perspectiva cualitativa y se estructura metodológicamente desde la 
articulación de la Investigación Acción Participativa (IAP) y la Metodología de Solución Creativa de 
Problemas Sociales (SCPS). Este estudio se desarrolla en tres fases: 1) Reconocimiento del contexto y 
delimitación temática participativa exploratoria; 2) Diseño colaborativo de microRED con estudiantes 
y docentes de secundaria y educación superior, integrando retos y evaluación de herramientas de IAGen; 
y, 3) Validación de la metodología propuesta a través de talleres de cocreación, bootcamp y análisis 
cualitativo. La recopilación y el análisis cualitativo de los datos se realiza a través de talleres de 
cocreación con estudiantes y docentes de básica secundaria y educación superior. Como resultado del 
análisis de las contribuciones de los actores en cada fase, se concluye que los enfoques de IAP y SCPS 
mejoran la interacción y la generación de conocimiento asociado al uso de la IAGen para la cocreación 
de RED. 
 
Palabras clave: educación; aprendizaje; inteligencia artificial; tecnología de la información. 
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INTRODUCTION  
 

Reviewing educational strategies to improve student learning outcomes is 

essential for promoting creativity and critical thinking. In this regard, microlearning—

which provides brief and accessible content through Digital Educational Resources 

(DERs)—emerges as a valuable alternative (Denojean-Mairet et al., 2024; Torgerson & 

Iannone, 2019).  

The integration of Generative Artificial Intelligence (GenAI) further enhances 

its impact by enabling the personalization and creation of materials tailored to specific 

contexts (Miao & Holmes, 2024; Piantari et al., 2024). At the same time, the co-

creation of DERs between students and teachers fosters autonomy and the social 

appropriation of knowledge, which is the process by which communities produce, use, 

and apply knowledge. Consequently, this strengthens democratization and supports 

social transformation (Gonnet, 2019). 

This study analyzes the implementation of a participatory methodology in 
educational contexts to facilitate the co-creation of Microlearning Resources 
(abbreviated microDERs in Spanish) using GenAI tools. The research was carried out 
in three phases: (1) recognizing the context and mapping of actors, needs, challenges, 
and knowledge; (2) collaboratively designing microDERs with high school (10th and 
11th grades) and higher education (9th semester) students, integrating challenges and 
evaluating GenAI tools; and (3) validating the methodology through co-creation 
workshops, bootcamps, and qualitative analysis. 

Adopting the Participatory Action Research (PAR) approach and the Creative 
Social Problem Solving (CSPS) method, the study involves students and teachers in 
reflective and participatory cycles to collaboratively build knowledge (Kemmis & 
McTaggart, 2005). These approaches promote knowledge exchange and community 
participation (Ritzer, 2008), as well as ensure that microDERs co-creation responds to 
the needs and perspectives of the participants. 

The article is organized into four sections. First, the conceptual framework 
section focuses on the fundamentals of PAR, CSPS, microlearning, and GenAI. Next, 
the methodology section outlines the three phases of the microDERs co-creation 
process. Then, the results section presents the activities, actors, and artifacts from each 
phase. Lastly, the last section contains discussion, conclusions, and future work. 
 
CONCEPTUAL FRAMEWORK 
 
Participatory Action Research (PAR) 

 
PAR is a methodology that combines theory, action, and participation to 

understand social phenomena. It adapts to regional contexts to foster the collective 
building of knowledge (Fals Borda, 2001; Sirvent & Rigal, 2012). PAR views individuals 
as agents capable of transforming their realities through collaborative research, not as 
objects of study (Fals Borda, 2001). Furthermore, it strengthens social ownership and 
supports the transition of social ecosystems by integrating democratic practices, 
knowledge, and systemic perspectives on problems (Arnanz et al., 2023). 
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Creative Social Problem Solving (CSPS) 

 
CSPS is a participatory methodology based on design thinking that focuses on 

the collaborative design of contextualized educational and social solutions (Mirón, 
2022). Through creativity, critical analysis, and co-design tools, CSPS fosters co-
creation, critical thinking, and stakeholder empowerment for identifying problems, 
designing strategies, and assessing impact. When integrated with PAR, CSPS broadens 
diagnostic capacity and strengthens solution design in educational, community, and 
organizational contexts. 
 
Generative Artificial Intelligence (GenAI) 

 
GenAI is a branch of Artificial Intelligence (AI) that uses deep neural networks 

and natural language processing to automate information processing and present 
results as symbolic representations of human thought. It produces semi-finished 
knowledge products in multiple formats (Cain, 2024; Cabeza-Rodríguez, 2025; 
Samoili et al., 2021). In education, GenAI enhances the creation of personalized 
teaching materials, increases teacher productivity in designing resources and learning 
environments, and supports learning experiences tailored to students’ needs and 
interests (Abdous, 2023; Cain, 2024; Dickey & Bejarano, 2023). 
 
Microlearning 

 
Microlearning is an educational strategy that delivers short, focused digital 

content, incorporating multisensory and multimodal elements to facilitate 
comprehension and adaptability (Denojean-Mairet et al., 2024; Dolasinski & 
Reynolds, 2020; Durán & Escudero, 2023; Torgerson & Iannone, 2019). Microlearning 
structures DERs into seven dimensions—time, content, curriculum, form, process, 
mediality, and learning type (Hug et al., 2006)—and presents them in formats such as 
videos, texts, micropodcasts, and short social media messages (Díaz Redondo et al., 
2021; Mateus-Nieves & Moreno, 2021). 

 Figure 1 illustrates the functional interaction of the four conceptual pillars—
PAR, CSPS, GenAI, and microlearning—that underpin the proposed methodology. The 
process begins with defining a process approach based on educational challenges in 
the classroom. It then advances through stakeholder interaction and knowledge 
exchange within the frameworks of PAR and CSPS. Next, GenAI supports the creation 
of personalized content, which ultimately materializes as microlearning resources. 
 
  

https://doi.org/10.5944/ried.45559


RIED-Revista Iberoamericana de Educación a Distancia - E-ISSN: 1390-3306 

________________________________________________________________________________ 
Manrique-Losada, B., Arango-Vásquez, S. I., & Osorio-Sanabria, M. A. (2026). Participatory methodology for creating 
microlearning digital resources with generative AI [Metodología participativa para la creación de recursos digitales de 

microaprendizaje con inteligencia artificial generativa]. RIED-Revista Iberoamericana de Educación a Distancia, 29(1), 381-
409. https://doi.org/10.5944/ried.45559 

Figure 1 
Functional interaction of the study’s conceptual pillars 

 
Source: Prepared by the authors. Software: Napkin. 

 
Background and related studies 

 
The rapid development of AI has led to more personalized and automated 

educational models, processes, and strategies, providing opportunities to transform 
pedagogy, resource development, and assessment. However, challenges remain 
regarding adaptation to individual characteristics (Yang, 2024), dynamic learning 
processes (Tu et al., 2025), empathy (Zhang et al., 2024), and literacy goals for students 
(Adeshola & Adepoju, 2023). 

From a microlearning perspective, GenAI strengthens collaboration between 
teachers and technology. This collaboration supports the development of students’ 
cognitive, psychomotor, and affective skills. It also positions students at the center of 
the educational process (Memon & Kwan, 2025; Bygstad et al., 2022). In parallel, 
advances have been made in generating adaptive microcontent using GenAI 
(Boumalek et al., 2024). 

 Within this context, two main lines of intervention emerge. The first redefines 
the teacher’s role by shifting the focus from instructor-centered to student-centered 
learning and recognizing GenAI tools as integral to the process (Bozkurt, 2023). The 
second line leverages emerging technologies to design and deliver engaging, relevant 
content that aligns with the needs and interests of contemporary learners (Holmes et 
al., 2023; Karras et al., 2020; Luckin et al., 2016; Sengar et al., 2025). This study 
addresses both perspectives by proposing a collaborative model for creating 
microDERs through the integration and use of GenAI tools tailored to young students. 
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METHODOLOGY 
 
This study takes a qualitative and participatory approach, combining PAR and 

CSPS. This convergence enables the addressing of complex problems in a situated, 
collaborative, and transformative manner across four dimensions: (1) promoting the 
social appropriation of knowledge by fostering collaboration between those 
experiencing the problem and end users of microDERs; (2) generating action-oriented 
outcomes, as knowledge is translated into artifacts and concrete community actions 
(e.g., building and using microDERs); (3) encouraging creativity and innovation in 
searching for solutions to identified challenges; and (4) strengthening communication 
and dialogue by encouraging open interaction, collaboration, and appropriation 
processes. 

The research is guided by the hypothesis that implementing a microDERs co-
creation methodology—with the participation of teachers and young students and 
supported by GenAI—fosters the development of computational thinking and social 
interaction. This addresses the central research question: What is the best way to 
design a co-creation methodology that uses GenAI tools to help teachers and students 
build microDERs?  

Data collection relied on three instruments: (i) focus group guides, which were 
applied in co-creation workshops with students and teachers and validated through 
pilot processes; (ii) semi-structured questionnaires, which were used to gather 
perceptions about the methodology and the resulting products; and (iii) analysis 
matrices and research logs, which documented interactions, decisions, and 
adjustments. Content validity was ensured through participant feedback and cross-
reviews by the research team. 

The data analysis was conducted through a progressive process of open and axial 
coding, which shaped the emerging categories and revealed their connections. 
Comparative matrices were used to organize information, identify patterns, and 
connect findings with the research question. The process was participatory; 
interpretations were contrasted with the participants, and triangulation strategies 
reinforced coherence and transparency. Theoretical saturation was achieved in the 
final workshops when no new categories emerged, confirming the analysis consistency 
and solidity. 

Triangulation and comparison further strengthened the analysis. The co-
created microDERs, systematization matrices, and research logs were examined to 
verify the coherence of the emerging categories across sources. Additionally, 
interpretations were aligned with the conceptual frameworks of PAR, CSPS, GenAI, 
and microlearning. This ensured that the findings were theoretically supported and not 
solely dependent on group dynamics. 
 
Participants 

 
In line with Manzini’s (2015) vision of collaborative design in social innovation, 

stakeholders from various educational levels were involved, including the research 
team, high school teachers and students in grades 10 and 11, as well as higher education 
teachers and ninth-semester students affiliated with a research incubator at the 
University of Medellín in Colombia. The study relied on a diverse and representative 
purposive sample. Table 1 shows the educational level, stakeholder, age range, and 
number of participants involved in designing and validating the methodology. 
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Table 1  
Study participant demographics 
 

Educational level Actor Age range 
Participants 

2024-2 
Participants  

2025-1 

High school 

Students (Grades 10 
and 11) 

13 – 16 33 32 

Teachers 40 – 50 2 2 

Higher education 

Ninth-semester 
students  

18 – 22 13 19 

Research incubator 
students 

18 – 22 8 5 

Source: Data collected by the authors. 

 
Procedure 

 
The research was conducted in three phases: (1) recognizing the context and 

delimitating the theme based on PAR; (2) designing and co-creating microDERs, and 
(3) validating the methodology. Figure 2 illustrates these phases and their 
methodological articulation. 

 
Figure 2 
Methodological process 

 

 Source: Prepared by the authors. 
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Phase 1: Recognizing the context and conducting participatory, thematic delimitation 
 
Developed under the principles of PAR, this phase prioritized understanding of 

the educational context through the experience and voices of stakeholders. During the 
second semester of 2024, co-creation workshops were held with students and faculty 
from participating institutions. 
 
Phase 2: Designing and co-creating microDERs 

 
Conducted over two semesters (2024-2 and 2025-1), this phase aligned with 

PAR and CSPS principles to guide the work toward collaborative and creative solutions. 
Using the knowledge map, higher education students formulated and developed 
microDER sketches, which were shared and enriched by high school students in 
participatory sessions. This interaction enabled the progressive co-creation of 
prototypes. In parallel, research incubator students explored GenAI tools based on 
scope, license type, and generable resources to determine their suitability for 
microDER building. 
 
Phase 3: Validating the methodology 

 
The goal of this phase was to verify the structural (stages and activities) and 

functional (tasks) coherence of the microDER co-creation methodology in a real-life 
context. A pilot case with students from a university research incubator was used for 
this purpose. Validation took place in two stages. The first stage assessed the 
organization and sequencing of the stages and activities. The second stage applied the 
methodology to the pilot case to evaluate its effectiveness and relevance under real 
conditions. 
 
Ethical procedure 

 
The methodology was applied within an ethical framework designed to protect 

the integrity of participants, especially the minors. This included informed consent and 
confidentiality and anonymity protocols. The consent forms were written in accessible 
language for high school students and required signatures from parents or guardians, 
as well as assent from the minors. This ensured that they understood the purpose of 
the research and the conditions of participation. 

Measures to ensure confidentiality include using codes or pseudonyms in 
records and reports, storing data securely with restricted access for the research team, 
and deleting personal information after the retention period. The procedure complied 
with Colombian Law 1581 of 2012 (Congreso de la República de Colombia, 2012) and 
1377 of 2013 (Presidente de la República de Colombia, 2013) regarding the protection 
of personal data, ensuring minimal data collection and the ethical use of images, 
videos, and audio recordings. 
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RESULTS 
 
Results are presented by methodological phase. 

 
Phase 1: Recognizing the context and conducting a participatory, thematic 
delimitation 

 
This phase was structured in two stages, which enabled a collaborative 

diagnostic process and collective knowledge-building. 
 

Stage 1: Participatory workshops 
 
During semesters 2024-2 and 2025-1, the research team conducted two 

workshops with 10th grade and three workshops with 11th grade students. These 
sessions were designed as co-creation spaces that explored the students’ educational, 
social, and emotional realities. The participatory dynamics revealed three priority 
issues: lack of vocational guidance, limited access to educational opportunities (e.g., 
scholarships and entrepreneurship programs), and the importance of emotional 
management for fostering a positive school environment. 
 
Stage 2: Context knowledge map 

 
The findings were synthesized into a knowledge map that highlights training 

needs, student potential, and school environment dynamics. This output guided the 
subsequent methodological phases, defining challenges and establishing two thematic 
axes for building microDERs: vocational guidance and emotional management. 
 
Phase 2: Designing and co-creating microDERs 

 
In this phase, the needs identified in the knowledge map were translated into 

products that integrate microDERs. These products address the challenges outlined in 
Phase 1. The development process involved collaborative work between higher 
education and high school students, as well as the pedagogical use of GenAI tools. The 
results were organized into two stages. 
 
Stage 1: MicroDERs co-creation 

 
During semesters 2024-2 and 2025-1 semesters, higher education students 

designed sketches in response to the challenges identified in Phase 1. The sketches were 
shared with high school students, who provided feedback based on guiding questions 
related to their experiences. This interaction resulted in four products aimed at raising 
awareness and supporting training processes adapted to the school context. Table 2 
details the characterization of the work by academic semester, and Figures 3 and 4 
present examples of the co-created products. 
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Table 2  
Stage 1: MicroDER co-creation 
 

Semester Participants Actions Guiding questions Products 

2024-2 

13 
undergraduate 
students and 
33 high school 
students (10th 
grade) 

▪ Review 
challenges 

 
▪ Design sketches  
 
▪ Share sketches  
 
▪ Review and 

propose 
adjustments  

▪ How can vocational 
uncertainty be 
reduced to prevent 
dropouts and 
strengthen 
professional 
development? 

 

▪ How can emotion 
management 
strategies be 
implemented to 
improve assertive 
communication in 
high school 
students?  

▪ Vía Pro: A career 
guidance website 
with thematic 
capsules, career 
choice simulators, 
and student 
testimonial videos. 

▪ Moodies: A mobile 
app for emotion 
management with 
self-regulation 
exercises, interactive 
reflection content, 
and guides for 
assertive 
communication.   

2025-1 

19 higher 
education 
students and  
32 high school 
students (11th 
grade) 

▪ Review 
challenges and 
sketches from 
the previous 
semester 

 
▪ Propose a new 

challenge  
 
▪ Identify 

improvements 
to previous 
challenges  

▪ How can 
interpersonal 
relationships be 
improved among 
students through 
communication 
strategies that foster 
coexistence?  

▪ How can the Vía Pro 
tool be improved to 
provide relevant 
information for 
academic continuity?  

▪ How can the 
Moodies app be 
enhanced to 
encourage student 
participation?  

▪ Life is not a game: A 
board game 
prototype promoting 
positive school 
environment, with 
analogous 
microDERs, such as 
thematic cards and 
printed guides for 
collective reflection.  

▪ EnRuta: A web 
platform that 
enhances the 
usability of Vía Pro 
with interactive 
vocational capsules.  

▪ Moodies+: A 
gamified web 
platform with 
microDERs 
challenges, self-
assessments, and 
multimedia content 
to encourage student 
participation. 

Source: Data collected by the authors. 
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Figure 3 
Co-created prototypes in 2024-2 
 

a) Via Pro prototype b) Moodies mobile app 
Source: Data collected by the authors. 

 
Figure 4 
Co-created prototypes in 2025-1 
 

  
a) Life Is Not a Game analog game  

b) EnRuta website 

 
c) Moodies+ platform dissemination  

Source: Data collected by the authors. 

 
Stage 2. Exploration and evaluation of GenAI tools 

 
Students in the research incubator explored and evaluated 24 GenAI tools. The 

tools were classified by resource type (text, image, audiovisual, and code), scope, and 
license (free or proprietary). 

Six tools were analyzed for textual resources: ChatGPT, Claude AI, Google 
Gemini, DeepL, Hugging Face, and Notion AI. Textual resources were the most 
explored category, and Hugging Face was identified as the only open-source option. 
While the others are useful for pedagogical writing, multilingual translation, and 
training guide development, they require proprietary licenses. Additional tools, such 
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as Grammarly, Acrobat AI, and Humata, were also tested for academic text review and 
synthesis. 

Five text-to-image generators were reviewed for visual resources: Adobe Firefly, 
DALL·E, Magic Design, Midjourney, and Stable Diffusion. Only Stable Diffusion offers 
a free license. These tools support creating digital images in various formats, including 
2D graphics, visual effects, automated designs, and high-resolution illustrations. 
However, exploration was limited due to restricted access, requiring further advanced 
evaluation. 

Four tools were explored for creating and editing videos with avatars, text-to-
video conversion, and visual effects: Lumen5, Pictory, RunwayML, and Synthesia. 
These tools are proprietary and licensed, which may limit their use by institutions. 
Additionally, two complementary tools were analyzed for customizing the creation of 
educational resources: Whisper, a free audio-to-text transcription tool; and 
ElevenLabs, a realistic voice synthesis platform. 

Finally, GitHub, Copilot, Tabnine, Testim, and Applitools were evaluated for 
their ability to generate, assist with, or validate code snippets in the category of 
software code generation and automated testing tools. While they cannot be used 
directly in school education, they have the potential to be used in technical training 
activities and processes. 

In line with the research hypothesis, this phase of the study demonstrated that: 
 

• Teachers and young students can actively participate in collaborative microDER 
creation.  

• Students can take on a leadership role in their learning when supported by a 
methodology that incorporates their participation, teacher mediation, and GenAI 
tools. 

• A co-creation methodology supported by GenAI tools enables effective design and 
implementation of microDERs. 

• The design and co-creation process fosters and strengthens computational 
thinking and social interaction among students. 

 
Phase 3: Validating the methodology 

 
The validation phase documented the microDER co-creation process through 

illustrations, analysis excerpts, photographs of student activities, and the generated 
artifacts. Table 3 summarizes the actors involved, detailing the time, session, modality, 
participants, and activities. 

 
Table 3 
Stages and actors involved in the validation phase 
  

Stage Session Modality  Participants/Actors Activity 

1. Evaluation of 
the methodology 
structure 

S1 In-person 

▪ Research team 
▪ Research incubator coordinator 
▪ Higher education students 

(research incubator members) 

Creative 
exchange of 
ideas  

S2 In-person 
▪ Research team  
▪ Higher education students 

(research incubator members) 

Restructuring 
and adjustments 
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S3 In-person ▪ Research team Visual 
organization  

2. Validation of 
the methodology 
implementation 

S1 In-person 

▪ Research team  
▪ Research incubator coordinator 
▪ Higher education students 

(research incubator members)  

Methodology 

implementation 

and evaluation 

Source: Prepared by the authors. 
 

Stage 1: Designed methodology evaluation 
 
This stage included three sessions that engaged participants in developing the 

proposed methodology according to their needs, context, and perspectives. 
In Session 1, the research team, students, and research incubator coordinator 

collaborated to exchange ideas. The students were divided into three groups, and the 
professor provided guidance while the research team facilitated the process. The 
activities began with individual reflection, followed by sharing, analysis, and collective 
building. Key tasks included ideation, process analysis, element prioritization, and 
reflection on previous experiences in creating resources. 

Throughout the session, students defined work paths and action flows for 
different stakeholders by focusing on co-creating microDERs. These contributions 
were incorporated into the methodology, fostering a reflective approach to the process. 
The outcome was the first version of the methodology, which integrated both the 
researchers’ reference elements and the students’ contributions. Figure 5 presents the 
evidence from the session. 

 
Figure 5 
First version of the MicroDER co-creation methodology from Session 1 
 

 
a) Methodology progress from Group 1 b) Methodology progress from Group 2 

 
c) Methodology progress from Group 3 

Source: Data collected by the authors. 
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In Session 2, students from the research incubator and the research team came 
together to review the contributions from Session 1, compare proposals, and 
collaboratively develop a unified version of the microDER co-creation methodology. 
The session consisted of three activities: sharing proposals, conducting a comparative 
analysis, and developing a unified version (see Table 4). Table 5 documents the 
evolution of these proposals and the adjustments made, tracing the contributions and 
changing management throughout the process. 

 
Table 4 
Session 2 activities 

No Activity Description 

1 
Sharing 
proposals  

Each group presented its preliminary version of the methodology, 
emphasizing steps, GenAI tools, roles, and general observations. Presentations 
were supported by diagrams or maps to facilitate collective understanding. 

2 
Comparative 
analysis  

Using an analysis matrix, participants identified similarities, differences, 
strengths, and irrelevant aspects among the proposals. The research team 
moderated discussion, fostering argumentation and reflection. 

3 
Collaborative 
building 
process 

Based on the comparative analysis, participants developed a unified version of 
the methodology (V1.0). This version was created in a shared document and 
integrated contributions from all groups. It also refined phases, activities, 
resources, roles, and observations to ensure overall coherence in the 
methodology. 

Source: Data collected by the authors. 

 

Table 5 
Traceability of methodology changes 
 

Elements Preliminary (V0.1) V1.0 

Date Sept 2024 – Mar 2025 Apr – May 2025 

Phases 

Three stages defined:  
P1: Recognizing the context 
P2: Building a MicroDER 
P3: Validating the methodology 

▪ Three stages are kept 
▪ Names are specified:  

P1: Context definition 
(Planning/Preparation) 
P3: Validation/Evaluation 

Subphases 

Defined for P2 and P3: 
▪ Subphases are kept for P2 and P3 
▪ Names are adjusted for P2.SP3, 

P3.SP1, and P3.SP2 

P2: Building a microDER 
P2.SP1: Content creation 
P2.SP2: Creation of learning activities 
P2.SP3: Creation of a microDER using AI 

P3: Validating the methodology 
P3.SP1: Testing 
P3.SP2: Usability 

P2: Building a microDER 
P2.SP3: Creation of a microDER 
using AI 

P3. Validation/Evaluation 
P3.SP1: Test development 
P3.SP2: Evaluation of microDER 
usability 

Activities Activities are defined for P1, P2, and P3: 
▪ One activity is added to P1 
▪ Names of 15 activities are adjusted 
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Elements Preliminary (V0.1) V1.0 

P1: Context 
P1.A1: Target audience 
P1.A2: Description 
P1.A3: Objective (specific and general) 
P1.A4: Learning style (auditory, visual, 
reading/writing, or kinesthetic) 
P1.A5: Type of DER (textual, visual, 
auditory, audiovisual, or multimedia) 

P1: Context definition 
P1.A1: Identify a learning problem 
P1.A2: Describe the general learning 
objective of the microDER 
P1.A3: Describe the specific objective 
of the microDER 
P1.A4: Define/Delimit the target 
audience  
P1.A5: Define the learning style 
(auditory, visual, reading/writing, or 
kinesthetic) 
P1.A6: Select the type of microDER 
(textual, visual, auditory, audiovisual, 
or multimedia) 

P2: Building a microDER 
P2.SP1: Content creation 

P2.SP1.A1: Define the topic 
P2.SP1.A2: Create an AI-generated 
content prompt 
P2.SP1.A3: Process searches in an AI 
tool and adjust and/or refine prompts 
P2.SP1.A4: Review and adjust AI-
generated results 

P2.SP2: Creation of learning 
activities 

P2.SP2.A1: Define the type of activity to 
include 
P2.SP2.A2: Create a prompt for activity 
generation with AI 
P2.SP2.A3: Review and adjust the 
activity 

P2.SP3: Creation of a microDER 
using AI 

P2.SP3.A1: Test AI tools according to the 
type of microDER and select the most 
appropriate one 
P2.SP3.A2: Translate and integrate 
content and activities in AI 
P2.SP3.A3: Edit and adjust the AI-
generated microDER 
P2.SP3.A4: Curate the integrated 
microDER (teacher) 

P2: Building a microDER 
P2.SP1: Content creation 

P2.SP1.A3: Use an AI tool to process 
searches (adjust and refine prompts) 
 
 
 
 
 
 

 
 
 
 
 
P2.SP3 MicroDERs creation using 
AI 

P2.SP3.A1: Test AI tools by DER type 
to select the most appropriate one 
P2.SP3.A2: Edit and adjust the AI-
generated microDER 
P2.SP3.A4: Curate the integrated 
microDER (teacher) 

P3: Validation 
P3.SP1: Testing 

P3.A1: Testing 
P3.SP2: Usability 

P3.A2: Validation 

P3: Validation/Evaluation 
P3.SP1: Test development 

P3.SP1.A1: Perform display tests on 
devices 
P3.SP1.A2: Perform portability and 
media access tests 
P3.SP1.A3: Perform style and text 
tests 

P3.SP2: Evaluation of microDER 
usability  

P3.SP2.A1: Assess usability with 
users 
P3.SP2.A2: Provide feedback and 
adjust microDER 

Source: Data collected by the authors. 
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In Session 3, the research team organized and visually represented the unified 

version of the microDER co-creation methodology. The goal was to translate the 

agreements from Sessions 1 and 2 into a clear, functional, and accessible visual 

representation to support its implementation and adoption by diverse audiences. 

Based on the integrated version from Session 2—which included phases, 
activities, roles, and implementation conditions—the team explored graphic 
visualization models for the final representation. The team then conducted an internal 
validation to assess the model’s clarity, coherence, and design fidelity. This process 
resulted in a graphical version of the methodology, ready for validation in application 
settings (see Figure 6). 

 
Figure 6 
Graphic representation of the proposed methodology 

  

 

Source: Prepared by the authors. 

 
 
Stage 2. Methodology implementation  

 
This stage involved applying the designed methodology to a pilot group 

consisting of the research team, a professor, and students from the participating 
research incubator. The purpose was to evaluate the methodology’s relevance, 
applicability, and coherence in creating microDERs using GenAI. A bootcamp-style 
workshop was conducted (see Figure 7), during which participants developed products 
that were evaluated to adjust the process and define improvement criteria. The session 
included four activities: dissemination of methodology, definition of the learning 
context, implementation of the methodology, and feedback on the process (see Table 
6). Figure 8 shows evidence of the microDER pilot planning process, and Figures 9 and 
10 present examples of the built microDERs. 
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Figure 7  
Workshop structure for methodology implementation 
 

 
Source: Prepared by the authors. 

 
Table 6 
Session 1 activities 
 

No Activity Description 

1. 
Methodology 
dissemination 

The research team introduced the project and explained the activities 
corresponding to the three defined phases, which support the proposed 
methodology. 

2. 
Definition of the 
learning context  

The challenge was framed around video game design. Participants used 
their prior knowledge from the research incubator to define the topic 
and review related content and activities.  

3. 
Methodology 
implementation 

Stage 1: Students were organized into working groups and provided 
with a printed guide and a graphic representation of the methodology 
(Figure 8.a) to serve as a work plan. Each group carried out the 
activities autonomously. See Figure 8.b for evidence. 

Stage 2: Groups developed their microDERs using GenAI tools (see 
Figures 9 and 10). 

4. Process feedback  

Groups presented the initial versions of their microDERs and described 
the creation process and the GenAI tools they used. The audience 
provided feedback on both the process and products, generating 
reflections and best practices for future methodology validations.  

Source: Data collected by the authors. 
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Figure 8 
Evidence of microDER planning in Stage 1 

a) Planning phase from Group 1 
 

b) Planning phase from Group 2  
Source: Data collected by the authors. 

 
 
Figure 9 
Evidence of microDER building in Stage 2  
 

 
a) Tasks 1, 2, and 3 of Activity 1 in Stage 2 
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b) Output of tasks 3 and 4 of Activity 1 in Stage 2 
 

Source: Data collected by the authors. 

 
Figure 10 
Example of a microDER built in Stage 2 
 

 
Source: Data collected by the authors. 
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To conclude this stage, the stakeholders’ roles and action paths were analyzed, 

as well as the curation formats. In addition, the level of human intervention required 
to review the outputs of each GenAI was examined across the proposed phases of the 
methodology implementation process. This discussion enabled adjustments to be 
made and a consensus to be reached on the operational effectiveness of the process. 
The resulting contributions were systematized into an updated version of the 
methodology, which is planned for evaluation with larger pilot groups. 

 
DISCUSSION AND CONCLUSIONS  

 
This study presents a methodology for microDER co-creation supported by 

GenAI tools. Grounded in PAR and CSPS methodologies, the process relies on 
collaborative strategies, such as co-creation sessions, bootcamps, and knowledge-
sharing with community stakeholders. The problem-oriented, learning outcome-
driven process fosters thematic exploration, peer interaction, and innovative practices 
that differ from traditional curricular approaches (Ortiz Jaramillo, 2022). In these 
spaces, students experiment, pursue their interests, and develop curiosity for new 
topics and skills. 

The PAR approach is at the core of methodology, providing a foundation for 
social appropriation in participatory learning contexts. It promotes the pedagogical use 
of GenAI to redesign teaching and learning environments and support complex DER 
production processes. In line with Gimenez and Siqueira (2024), the framework 
facilitates the fragmentation, organization, sequencing, and adaptation of educational 
content to enhance students’ learning experiences. 

The methodology is structured into three interconnected phases. In Phase 1, 
students collaborated to characterize the school context and gather relevant 
information from educational stakeholders. This process guided the definition of the 
research theme and strengthened interaction among participants, consistent with the 
work of Fals Borda (2001) and Arnanz et al. (2023).  

Phase 2 built on these foundations by combining the technical and reflective 
skills of higher education and high school students, who then explored tools and 
resources in the classroom. These outputs served as application spaces where concrete, 
microDER-based solutions were designed and evaluated.  

Phase 3 focused on the initial validation of the methodological proposal by 
incorporating criteria of relevance, applicability, and coherence. This validation is a 
key input for the next stage: designing and publishing microDERs in open-access 
virtual environments to assess their impact on computational thinking development in 
young students.  

The findings confirm that the methodology is feasible in real classroom settings 
and promotes meaningful learning in high school and higher education settings. 
Consistent with Leal-Urueña’s (2020) approach, it incorporates activities, actors, 
evaluation procedures, and feedback mechanisms that refine the final product, the 
microDERs.  

Its formal and integrative structure, particularly in the initial and final phases, 
distinguishes it from other models. Examples include Zhang and West’s (2020) 
organization of instructional events around a key topic and Kohler et al. (2021) 
curation of microlearning elements based on connected concepts. 
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Unlike Monib et al. (2025) instructional design framework, which focuses on 
the individual, situational, and explicit characteristics of resource beneficiaries, this 
methodology is strengthened by a central phase that uses GenAI to create microDERs. 
Systematizing contributions generated in each phase reinforces the proposal’s viability 
and guides its expansion through pilot group implementation and the publication of 
microDERs on open-access platforms. References include platforms such as 7taps.com 
and SafetyCulture.com, which enable the creation of microlearning courses optimized 
for smartphone use and distribution via social media.  

Within this framework, the methodology demonstrates both transferability and 
scalability with a strategy for social appropriation mediated by GenAI. It also enables 
students to play an active role in their learning and develop computational thinking 
and social interaction skills. 

Through the promotion of co-creation workshops with the educational 
community, the involvement of the research incubator, and the development of 
classroom projects, the methodology has demonstrated its operational feasibility and 
educational relevance in diverse learning environments. 

A growing body of research on microlearning and the use of GenAI in education 
underscores their transformative potential for pedagogical processes and practices 
(Gimenez & Siqueira, 2024). However, adapting or redesigning these practices 
requires addressing challenges related to social interaction, stakeholder collaboration, 
and specific aspects of DER design, such as parameterization, fragmentation, and 
reliability.  

Additionally, integrating innovative components into pedagogical practices 
demands incorporating new tools, methodologies, and approaches that support 
learning outcomes by solving educational problems (Villarreal et al., 2022). As 
Stanford et al. (2016) note, innovative practices must contribute to achieving 
objectives, differentiate from traditional approaches, and foster stakeholder 
interaction and the effective use of resources. 

The findings of this study have theoretical and practical implications, as they 
offer insights into the value of microlearning and the role of GenAI in education. These 
results also shed light on the evolving roles of teachers and students in new learning 
environments. The results confirm the effectiveness of microlearning as an 
instructional approach that delivers brief, targeted content aligned with cognitive load 
theory. This theory emphasizes that minimizing cognitive load enhances learning 
(Sweller, 2011).  

The proposed methodology functions as both a framework for organizing the 
microDERs co-creation process and a tool for rethinking learning environments 
through collaboration and the responsible use of GenAI. 

The microDERs co-creation methodology addresses key challenges and guide 
educators, students, instructional designers, curriculum developers, and content 
creators in producing AI-driven resources. Its implementation in virtual 
environments, such as learning management systems and massive open online 
courses, is strengthened through collaborative tools that encourage interaction, 
observation, and systematization of contributions from all participants at every stage 
of the process. 

The findings suggest that integrating GenAI complements, rather than replaces, 
pedagogical processes by enhancing creativity, thematic exploration, and collaborative 
knowledge building—all of which are essential for strengthening computational 
thinking. Implementing GenAI fosters dynamic, adaptive learning settings where 
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students develop cross-disciplinary skills, such as problem-solving, critical analysis, 
and innovation. Thus, GenAI serves as a strategic resource that promotes inclusion, 
participation, and more meaningful and sustainable learning experiences. 

Combining microlearning with participatory approaches, such as PAR and 
CSPS, makes this methodology innovative and transformative. This integration 
enables social appropriation and the development of educational resources adaptable 
to different school settings. It also fosters co-creation and interdisciplinary teaching. 
Thus, microlearning broadens the possibilities of technological mediation and 
contributes to more inclusive, flexible, and competency-oriented educational practices 
that can address contemporary challenges. 

Future work should validate the methodology in more high school and higher 
education institutions and modalities (in-person and virtual environments) to enhance 
its replicability. As this study was limited to two cases and focused only on design and 
creation, further research should assess its pedagogical effectiveness and examine the 
ethical implications of GenAI use in vulnerable settings or limited-access contexts. 
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