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RESUMEN

La educacion en el siglo XXI enfrenta el desafio de preparar a los estudiantes para
una sociedad en constante evolucion, caracterizada por la globalizacién, la
transformacién tecnolégica y la complejidad de los problemas sociales y
ambientales tal como se resalta en los Objetivos de Desarrollo Sostenible. En este
marco, la formacion docente debe evolucionar para garantizar que los educadores
adquieran competencias alineadas con las demandas actuales. El departamento de
Norte de Santander, Colombia, ha implementado el Pacto por la Educacion - 2050
como una estrategia para mejorar la calidad educativa y fomentar Ila
transdisciplinariedad de saberes desde los primeros afos de formacion. Sin
embargo, persisten retos en la cualificacion docente, la inclusion de nuevas
metodologias y la aplicacion de enfoques innovadores como STEAM (Ciencia,
Tecnologia, Ingenieria, Artes y Matematicas por sus siglas en inglés).

En este contexto, la investigacidn buscaba componer un instrumento que permita
diagnosticar las competencias STEAM observables en la planeacion y practica
pedagdgica del docente de educacion preescolar; lo que implica analizar las
tendencias en la aplicacion del enfoque STEAM, identificar las competencias
relevantes y validar una escala que mida objetivamente estas competencias. La
investigacion sigue un paradigma post-positivista con un enfoque cuantitativo y un
disefio no experimental. Se emplearon diversas técnicas de analisis estadistico para
garantizar la fiabilidad del instrumento. La poblacion estuvo compuesta por
docentes en servicio de instituciones educativas oficiales de preescolar adscritas a
la secretaria de Educacién Municipal de San José de Cucuta, con un muestreo
intencional para la validacion inicial y aleatorio simple en la aplicacion definitiva del

0594

IAS  DOCTORADO

0/05



%EEUNI)/ERSIDAD
35=<SIMON BOLIVAR

vsgrqdos

instrumento. Adicionalmente, se conté con un grupo de docentes en formacion de
Licenciatura en Educacioén Infantil de una universidad publica de la ciudad.
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Para la construccién del instrumento, se siguieron las siguientes etapas: a) Revisiéon
de literatura académica en bases de datos como Scopus y Web of Science; b)
Definicién conceptual de competencias STEAM a partir de marcos internacionales;
c) Generacion y validacion de reactivos mediante panel de expertos y analisis
estadisticos; d) Aplicacion piloto y ajuste del instrumento; e) Implementacién a
escala y analisis de resultados.

Dado que esta tesis doctoral se enmarcé en la modalidad de compendio de
articulos, se destacan los principales hallazgos asociados a cada publicacion:

e Tendencias y Desafios de la Integracion del Enfoque STEAM en la
Educacion: Este articulo revisa la produccion cientifica en Scopus y destaca
que STEAM ha ganado relevancia global, pero enfrenta barreras
conceptuales y metodologicas; identificando tendencias investigativas como
la transdisciplinariedad y la integracién del arte en STEM, asi como el reto de
la formacion docente en STEAM en contextos educativos de basica, media y
superior.

e Analisis de la Produccion Cientifica en Educacion STEAM: Una Revision
desde Web of Science: Complementa el analisis bibliométrico, evidenciando
la proliferacion de investigaciones sobre STEAM en contextos anglosajones
y la escasez de estudios en Latinoameérica; destacando trabajos en
educacioén preescolar.

e Desafios y Oportunidades en la Implementacion del Enfoque STEAM en
Educacion Preescolar: Evalua la aplicabilidad del enfoque en la formacion de
licenciados en educacién preescolar, identificando barreras estructurales y la
falta de materiales didacticos adaptados.

e The STEAM educational approach in the pedagogical practice of early
childhood teachers: ¢reality or utopia?: El articulo explora la viabilidad del
enfoque STEAM en la educacién infantil, destacando su potencial para
desarrollar competencias clave, pero enfrentando desafios como la falta de
formacion docente e interdisciplinar junto con la rigidez curricular. Se
concluye que su implementacion requiere politicas publicas, cualificacidon
docente, un compromiso institucional integral y la consideracién de las
competencias socioemocionales.

e Diseno y Validacién de un Instrumento para Medir Competencias STEAM en
Docentes de Preescolar. Presenta el proceso de desarrollo de la escala de
medicion, validada mediante analisis factorial y pruebas de confiabilidad.

A nivel general se destacan los siguientes hallazgos derivados de la investigacion
doctoral: a) La implementacién de STEAM en educacién preescolar es viable, pero
requiere capacitacion docente, adaptacion curricular y acceso a recursos didacticos;
b) Existen discrepancias en la conceptualizacion de STEAM, lo que genera
dificultades en su aplicacion uniforme; c) La revision bibliografica confirma el
predominio del enfoque en paises desarrollados, con escasa investigacion en
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contextos latinoamericanos; d) La escala desarrollada demuestra alta validez y
confiabilidad, pudiendo ser utilizada en futuros estudios para evaluar la presencia
de competencias STEAM en educadores.

Como conclusion se tiene que la investigacion contribuye a la comprension vy
medicion de competencias STEAM en educacion preescolar, ofreciendo un
instrumento que podria guiar politicas de formacién docente. Pero es necesario
fortalecer la formacién inicial y continua de los docentes en metodologias activas y
estrategias STEAM, por lo que se recomienda disefar programas de capacitacioén y
recursos didacticos alineados con el enfoque educativo. Adicionalmente, se sugiere
que en futuras investigaciones podrian expandir la aplicacion del instrumento en
distintos contextos educativos para comparar resultados.

Palabras clave: Competencias STEAM, formacién docente, educacion preescolar,
transdisciplinariedad, evaluacion educativa.

ABSTRACT

Education in the 21st century faces the challenge of preparing students for a society
in constant evolution, characterized by globalization, technological transformation
and the complexity of social and environmental problems as highlighted in the
Sustainable Development Goals. Within this framework, teacher training must
evolve to ensure that educators acquire competencies aligned with current
demands. The department of Norte de Santander, Colombia, has implemented the
Pact for Education - 2050 as a strategy to improve educational quality and promote
transdisciplinary knowledge from the early years of training. However, challenges
persist in teacher qualification, the inclusion of new methodologies and the
application of innovative approaches such as STEAM (Science, Technology,
Engineering, Arts and Mathematics).

In this context, the research sought to compose an instrument to diagnose the
STEAM competencies observable in the planning and pedagogical practice of
preschool teachers, which implies analyzing the trends in the application of the
STEAM approach, identifying the relevant competencies and validating a scale that
objectively measures these competencies. The research follows a post-positivist
paradigm with a quantitative approach and a non-experimental design. Several
statistical analysis techniques were used to ensure the reliability of the instrument.
The population was composed of in-service teachers from official preschool
educational institutions attached to the Municipal Education Secretariat of San José
de Cucuta, with a purposive sampling for the initial validation and simple random
sampling for the final application of the instrument. Additionally, a group of teachers
in training for a degree in Early Childhood Education at a public university in the city
was also included.
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For the construction of the instrument, the following stages were followed: a) Review
of academic literature in databases such as Scopus and Web of Science; b)
Conceptual definition of STEAM competencies based on international frameworks;
c) Generation and validation of items through a panel of experts and statistical
analysis; d) Pilot application and adjustment of the instrument; e) Implementation at
scale and analysis of results.

Since this doctoral thesis was framed in the form of a compendium of articles, the
main findings associated with each publication are highlighted:

e Trends and Challenges of Integrating the STEAM Approach in Education:
This article reviews the scientific production in Scopus and highlights that
STEAM has gained global relevance but faces conceptual and
methodological barriers; identifying research trends such as transdisciplinary
and the integration of art in STEM, as well as the challenge of teacher training
in STEAM in basic, middle and higher educational contexts.

e Analysis of Scientific Production in STEAM Education: A Review from Web of
Science: It complements the bibliometric analysis, evidencing the proliferation
of research on STEAM in Anglo-Saxon contexts and the scarcity of studies in
Latin America; highlighting works in preschool education.

e Challenges and Opportunities in the Implementation of the STEAM Approach
in Preschool Education: Evaluates the applicability of the approach in the
training of preschool education graduates, identifying structural barriers and
the lack of adapted didactic materials.

e The STEAM educational approach in the pedagogical practice of early
childhood teachers: reality or utopia? The article explores the feasibility of the
STEAM approach in early childhood education, highlighting its potential to
develop key competencies, but facing challenges such as the lack of teacher
and interdisciplinary training along with curricular rigidity. It is concluded that
its implementation requires public policies, teacher qualification, an integral
institutional commitment and the consideration of socioemotional
competencies.

e Design and Validation of an Instrument to Measure STEAM Competencies in
Preschool Teachers: Presents the development process of the measurement
scale, validated through factor analysis and reliability tests.

In general, the following findings derived from the doctoral research stand out: a)
The implementation of STEAM in preschool education is feasible, but requires
teacher training, curricular adaptation and access to didactic resources; b) There are
discrepancies in the conceptualization of STEAM, which generates difficulties in its
uniform application; c) The literature review confirms the predominance of the
approach in developed countries, with little research in Latin American contexts; d)
The scale developed shows high validity and reliability, and could be used in future
studies to assess the presence of STEAM competencies in educators.

In conclusion, the research contributes to the understanding and measurement of
STEAM competencies in preschool education, offering an instrument that could
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guide teacher training policies. However, it is necessary to strengthen the initial and
continuous training of teachers in active methodologies and STEAM strategies, so it
is recommended to design training programs and didactic resources aligned with the
educational approach. Additionally, it is suggested that future research could expand
the application of the instrument in different educational contexts to compare results.

Key Words: STEAM competencies, teacher training, preschool education,
transdisciplinarity, educational assessment.
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