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				Abstract

				Introduction: the integration of Information and Communication Technologies (ICT) is essential for modernizing education in Chile and must be incorporated into the training of future teachers. Objective: to identify the main thematic areas, methodological approaches, and emerging trends that characterize research on the integration of digital technologies in initial teacher education in Chile. Method: a systematic review was conducted following PRISMA guidelines, analyzing 31 articles published since 2013 and retrieved from Web of Science, Scopus, and Scielo. Results: the studies focus on three main areas: digital competencies, curricular integration, and pedagogical innovation. A discrepancy was observed between self-perceived and actual digital competence, along with gender gaps and a preference for ICT integration in specific subjects, with limited cross-curricular application. Discussion: the study discusses the need to implement practical assessments of digital competence, inclusive strategies to reduce gender disparities, and the promotion of innovative pedagogical models.

				Keywords: teacher education; educational technology; curriculum; educational innovations; digital skills.

				Investigación sobre TIC en la formación inicial docente en Chile: una revisión sistemática 

				Resumen

				Introducción: la integración de Tecnologías de la Información y la Comunicación (TIC) es clave para modernizar la educación en Chile, lo que debe incorporarse en la formación de futuros profesores. Objetivo: identificar las principales líneas temáticas, enfoques metodológicos y tendencias emergentes que caracterizan la investigación sobre la integración de tecnologías digitales en la formación inicial docente en Chile. Método: se realizó una revisión sistemática basada en PRISMA, analizando 31 artículos seleccionados desde Web of Science, Scopus y Scielo publicados desde 2013. Resultados: los estudios abordan tres temas principales: competencias digitales, integración curricular e innovación pedagógica. Se evidenció una discrepancia entre la autopercepción y el desempeño real en competencias digitales, existencia de brechas de género, y preferencia por asignaturas específicas, con escasa transversalidad. Discusión: se discute la necesidad de implementar evaluaciones prácticas de la competencia digital, estrategias inclusivas para reducir brechas de género y la promoción de modelos pedagógicos innovadores.”

				Palabras clave: formación de docentes; tecnología educativa; planes de estudio; innovación educacional; competencia digital.
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				virtual platforms or educational problem solving through technology.

				Another relevant aspect is the persistence of a gender gap in the development of the TDC during initial training. Several studies point out that women tend to show lower self-confidence in the use of advanced technologies, especially in programming, digital content creation, or technical problem solving; however, they tend to obtain better results in competencies linked to communication and collaboration (Girón et al., 2019; Pérez-Escoda et al., 2021). These differences, linked to sociocultural factors and gender stereotypes, should be addressed from the curriculum through inclusive pedagogical strategies.

				In parallel, technological development has brought with it the emergence of augmented reality, immersive simulators, virtual laboratories and digital games. Their effective integration into training programs requires technological resources, continuous updating of the trainer and flexible curricular structures that allow their sustainable and pedagogically coherent use (Zawacki-Richter & Jung, 2023).

				From a theoretical perspective, frameworks such as the Technological Pedagogical Content Knowledge (TPACK) model have been consolidated as standards to guide teacher training in ICTs. This framework allows articulating disciplinary, didactic and technological knowledge, and has been widely adapted in university contexts, facilitating the design of innovative and contextualized learning experiences (Mishra, 2019).

				In summary, the integration of ICTs in ITE is a complex process with multiple challenges (Forkosh-Baruch & Avidov-Ungar, 2019), especially in complex scenarios such as Latin America (Vaillant, 2023). In this context, the Chilean educational system stands out, which has a long-standing digital educational policy (Claro et al., 2022). Therefore, there is a need for a systematic review to identify what topics have been studied, what approaches have been used and what trends are emerging in the integration of ICTs in ITE in Chile. Based on this, the research question guiding this study is formulated: What are the main thematic lines, methodological approaches 

			

		

		
			
				Introduction

				The integration of Information and Communication Technologies (ICTs) in education is necessary to transform educational systems to face the challenges of the 21st century. This transformation requires overcoming structural barriers, such as the persistent digital divide, which deepens educational differences, affecting students and teachers, and significantly limiting learning and professional development opportunities (United Nations Educational, Scientific and Cultural Organization [Unesco], 2023).

				In this context, different international organizations have promoted the development of frameworks and standards for teacher digital competencies (TDC). Their objective has been to guide initial and/or continuous teacher training for the educational use of ICT (International Society for Technology in Education [ISTE], 2017, 2021; Redecker, 2017; Unesco, 2019). These tools have been fundamental for structuring the digital competencies required in education, promoting technological integration that is not only pedagogical, but also ethical and critical (Rakisheva & Witt, 2022).

				In this regard, it is noted that the effective integration of ICT implies both the technical mastery of digital tools, as well as the reflective and situated pedagogical incorporation. Therefore, it is essential that the Initial Teacher Education (ITE) curriculum explicitly incorporates digital competencies in a cross-cutting manner. However, this integration remains limited to specific courses, without an effective connection with pedagogical practices (García-Ruiz et al., 2023). This characteristic limits the ability of future teachers to critically apply technologies.

				Likewise, both Unesco (2023) and the European Digital Competence Framework for Educators (DigCompEdu) (Redecker, 2017) recommend a practical and contextualized TDC assessment, overcoming approaches focused on self-perception. These assessments allow measuring the performance of future teachers in simulated or real pedagogical scenarios, through activities such as the design of didactic sequences, use of 
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				The systematic review considered as inclusion criteria research papers on the integration of technologies in initial teacher education in Chile, published from 2013 onwards in peer-reviewed journals, both in English and Spanish, and open access. Regarding exclusion criteria, bachelor’s, master’s or doctoral theses, or presentations at scientific congresses were not included.

				Procedure

				The search and selection of articles was carried out through the following steps. First, Wos, Scopus, and Scielo databases were accessed, compiling 128 articles (58 in Web of Science, 53 in Scopus, and 17 in Scielo). Search results were downloaded in spreadsheet format from each database using available online tools. The downloaded files were then merged to create a matrix with fields such as database of origin, title, author(s), access links, Doi, journal, among others. 

				From this matrix, we proceeded to the exclusion of articles. In the first instance, 49 duplicate articles were eliminated and a total of 79 unique articles were obtained. Next, after reviewing the articles and applying the exclusion criteria, 48 documents were eliminated, resulting in 31 articles for the study. The process is described in Figure 1.

			

		

		
			
				and emerging trends that characterize research on the integration of digital technologies in initial teacher education in Chile during the last decade?

				Methodology

				The study corresponds to a systematic review, understood as the analysis of selected references in order to achieve a synthesis of the state of knowledge in a given area (Page et al., 2021). In order to ensure quality criteria, the study took the guidelines of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement for systematic reviews as references.

				Procedure

				Data collection was performed on April 24, 2024 in the Web of Sciences, Scopus, and Scielo databases. The search was performed using concepts in English in Web of Science (WoS) and Scopus, and in Spanish in Scielo. The design of the search formulas considered three main concepts: initial teacher training, technology and, as a context, Chile. From these, variants in English and Spanish were identified to improve the search. Specifically, the following formulas were used: 

			

		

		
			
				Table 1

				Search Formulas Used in Databases

				 Inclusion and exclusion criteria

				
					Formula for WOS and Scopus

				

				
					Formula for Scielo

				

				
					"initial teacher training" AND technology AND Chile

				

				
					"formación inicial de profesores" AND tecnología AND Chile

				

				
					"initial teacher training" AND ICT AND Chile"

				

				
					"formación inicial de profesores" AND TIC AND Chile

				

				
					"initial teacher education AND technology AND Chile

				

				
					"formación inicial docente" AND tecnología AND Chile"

				

				
					"initial teacher education AND ICT AND Chile

				

				
					"formación inicial docente" AND TIC AND Chile

				

				
					"Preservice teacher" AND technology AND Chile

				

				
					"Profesores en formación" AND tecnología AND Chile

				

				
					"pre-service teacher" AND technology AND Chile

				

				
					"Profesores en formación" AND tecnología AND Chile
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				Figure 1

				Diagrama de Flujo PRISMA

			

		

		
			
				Table 2

				Articles, Citation, Country of the Journal and Language(s) of the Article

				
					Title

				

				
					Citation

				

				
					Country

				

				
					Language

				

				
					Evaluación de la alfabetización digital y pedagógica en TIC, a partir

					de las opiniones de estudiantes en Formación Inicial Docente

				

				
					Sandoval et al. (2017)

				

				
					Brazil

				

				
					Spanish

				

				
					La competencia digital docente en formación inicial: Estudio a partir de los casos de Chile y Uruguay

				

				
					Silva, Morales et al. (2019)

				

				
					USA

				

				
					Spanish

				

				
					Formación Inicial Docente (FID) y Tecnologías de la Información y Comunicación (TIC) en la Universidad de Magallanes – Patagonia Chilena

				

				
					Ascencio et al., (2016)

				

				
					Spain

				

				
					Spanish

				

				
					Teacher’s digital competence among final year Pedagogy students in Chile and Uruguay

				

				
					Silva, Usart, et al. (2019)

				

				
					Spain

				

				
					English & Spanish

				

				
					Uso de tecnologías digitales para atender Necesidades Educativas Especiales en la Formación docente del educador Diferencial

				

				
					Palominos (2021)

				

				
					Spain

				

				
					Spanish

				

				
					Evaluación de la competencia digital de futuros docentes desde una perspectiva de género

				

				
					Fernández-Sánchez (2022)

				

				
					Spain

				

				
					Spanish

				

				
					Propósitos de uso de tecnologías digitales en estudiantes de pedagogía chilenos: Construcción de una escala basada en competencias digitales.

				

				
					Cerda et al. (2022)

				

				
					Spain

				

				
					Spanish & English

				

				
					Competencia digital docente del profesorado en formación inicial de universidades públicas chilenas

				

				
					Silva et al. (2022)

				

				
					Spain

				

				
					Spanish

				

				
					Factores personales que inciden en la autovaloración de futuros maestros sobre la dimensión pedagógica del uso de TIC

				

				
					Flores-Lueg and Roig-Vila (2019)

				

				
					Mexico

				

				
					Spanish

				

				
					Nivel de Competencia digital de estudiantes de primer año de formación inicial docente: una mirada desde las variables de género y centro educativo

				

				
					Silva et al. (2023)

				

				
					Spain

				

				
					Spanish & English

				

			

		

		
			
				Results

				From this process, 31 articles were selected, distributed across 22 in Web of Science, 7 in 

			

		

		
			
				Scopus, and 2 in Scielo. Table 2 presents the articles included in the review..
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				Identification

			

		

		
			
				Screening

			

		

		
			
				Included

			

		

		
			
				Identification of new studies through databases and

				databases and files

			

		

		
			
				Records identified from Database: 128

			

		

		
			
				Records screened: 79

			

		

		
			
				Publications searched for retrieval: 79

			

		

		
			
				Publications screened for eligibility: 31

			

		

		
			
				New studies included in the review: O

			

		

		
			
				Total studies included in the review: 31

			

		

		
			
				Excluded records: 48

			

		

		
			
				Publications not retrieved: O

			

		

		
			
				Records eliminated before screening: OR

				Duplicate records: 49
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						Formación inicial del profesorado de educación básica en Chile: Reflexiones y análisis de las orientaciones curriculares en TIC

					

					
						Del Prete and Zamorano (2015)

					

					
						Venezuela

					

					
						Spanish

					

					
						Tecnologías digitales como recurso pedagógico y su integración curricular en la formación inicial docente en Chile

					

					
						Cabello et al. (2020).

					

					
						Chile

					

					
						Spanish

					

					
						Análisis comparativo de las asignaturas TIC en la formación inicial de profesores en Chile entre 2012 y 2018

					

					
						Tapia et al. (2020)

					

					
						Chile

					

					
						Spanish

					

					
						Desafíos del profesor de ciencias frente a estudiantes Millennials y Post-Millennials.

					

					
						Elías et al. (2021)

					

					
						Chile

					

					
						Spanish

					

					
						Learning to become a teacher in the 21st century: ICT integration in Initial Teacher Education in Chile

					

					
						Brun e Hinostroza, (2014)

					

					
						Taiwan

					

					
						English

					

					
						Introducing Virtual Reality and Emerging Technologies in a Teacher Training STEM Course

					

					
						Silva-Díaz et al. (2023)

					

					
						Sweden

					

					
						English

					

					
						Technological Readiness for Teaching Practices in Immersive Learning Environments Open Sim

					

					
						Badilla et al. (2014)

					

					
						Austria

					

					
						English

					

					
						Brave Forms of Mentoring Supported by Technology in Teacher Education

					

					
						Charbonneau-Gowdy et al. (2016)

					

					
						United Kingdom

					

					
						English

					

					
						Pre-service teachers’ skills and perceptions about the use of virtual learning environments to improve teaching and learning

					

					
						Badilla et al. (2017)

					

					
						United Kingdom

					

					
						English

					

					
						Diseño, implementación y evaluación de una intervención de formación en tecnología musical basada en TPACK y ABP en la formación inicial del profesorado de música de Educación Secundaria

					

					
						Tejada and Thayer, (2019)

					

					
						Spain

					

					
						Spanish

					

					
						E-portafolio: una herramienta para el desarrollo de la práctica reflexiva de profesores en formación

					

					
						Vega-Díaz and Appelgren-Muñoz, (2019)

					

					
						Colombia

					

					
						Spanish

					

					
						Digital game for the development of classroom verbal interaction strategies: enhanced pre-service teacher training model with technology

					

					
						López-Neira et al. (2020)

					

					
						United Kingdom

					

					
						English & Spanish

					

					
						Evaluación y coevaluación de aprendizajes en blended learning en educación superior

					

					
						Maureira-Cabrera et al. (2020).

					

					
						Ecuador

					

					
						English & Spanish

					

					
						Learning Reaction Kinetics through Sustainable Chemistry of Herbicides: A Case Study of Preservice Chemistry Teachers’ Perceptions of Problem-Based Technology Enhanced Learning

					

					
						Cáceres-Jensen et al., (2021)

					

					
						USA

					

					
						English

					

					
						Listeners’ patterns of interaction with help options: Towards empirically-based pedagogy

					

					
						Cárdenas-Claros et al. (2021).

					

					
						USA

					

					
						English

					

					
						Uso de una Herramienta Digital de Desarrollo Profesional para la Mejora de la Competencia Oral en Educación Secundaria: Experiencia en Formación Inicial Docente en Chile

					

					
						Alvarez-Atencio et al. (2022).

					

					
						Spain

					

					
						Spanish

					

					
						Prospective mathematics teachers learning complex numbers using technology

					

					
						Gaona et al. (2022)

					

					
						Turkey

					

					
						English

					

					
						Characterizing Tasks for Teaching Mathematics in Dynamic Geometry System and Modelling Environments

					

					
						Guerrero-Ortiz and Camacho-Machín (2022)

					

					
						Sweden

					

					
						English

					

					
						Technology-scaffolded peer assessment for developing critical thinking in pre-service teacher training: the importance of giving feedback

					

					
						Barahona et al. (2023)

					

					
						USA

					

					
						English

					

					
						Estudio de caso. experiencia de estudiantes en formación inicial docente en simulaciones de prácticas pedagógicas en un mundo virtual

					

					
						Badilla-Quintana and Sandoval-Henríquez (2023)

					

					
						Uruguay

					

					
						Spanish

					

					
						Transforming the learning experience in pre-service teacher training using the flipped classroom

					

					
						Barahona et al. (2022)

					

					
						United Kingdom

					

					
						English

					

					Note. USA corresponds to the United States of America

				

			

			
				
					
						Title

					

					
						Citation

					

					
						Country

					

					
						Language
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				Curriculum

				A series of relevant knowledge is evident in the ITE contents. In General Basic Education (GBE) teacher training, Del Prete & Zamorano (2015), when analyzing ten university centers from Krumsvik’s (2008) model, it was observed that out of 50 identified objectives, 64% focus on Didactic Competence with ICTs and 18% on the Basic Digital Skills Dimension. With respect to the contents, 36.8% focus on the development of didactic competence with ICTs and 34.2% on the Basic Digital Skills Dimension.

				ICT training is developed in different modalities, as identified by Cabello et al, (2020), Tapia et al, (2020) and Brun & Hinostroza (2014). For Cabello et al. (2020), these modalities encompass: presence of ICT in the graduate profiles; only in 

			

		

		
			
				When analyzing the articles, seven mixed studies, eight qualitative, fourteen quantitative, one theoretical and one action research study were identified. After reading, each article was given a category describing its subject matter; based on this category, the articles were grouped into three second-order categories, identifying the following groups: a) TDC: Studies on teaching digital competence, which address the measurement of digital competence and/or teaching digital competence and fundamental elements of pedagogy; b) Curriculum: Studies on curricular definitions of technology in ITE; c) Innovation: Research on innovation (intervention) strategies and actions with technology in ITE. Table 3 presents the distribution of the articles and the methods:

			

		

		
			
				Table 3

				Dimension, Citation and Frequency of Methods

				Note: Mix: Mixed; Qual: Qualitative; Quan: Quantitative; Theor: Theoretical; AR: Action Research

				
					Dimension

				

				
					Citation

				

				
					Mix

				

				
					Qual

				

				
					Quan

				

				
					Theor

				

				
					AR

				

				
					Digital competence

				

				
					Sandoval et al. (2017), Silva, Morales et al.

					(2019), Ascencio Ojeda et al. (2016), Silva,

					Usart et al. (2019), Palominos and Marcelo

					(2021), Fernández-Sánchez and Silva (2022),

					Cerda et al. (2022), Silva et al. (2022), Flores-

					Lueg and Roig-Vila (2019), Silva et al. (2023).

				

				
					2

				

				
					8

				

				
					Curriculum

				

				
					Del Prete and Zamorano (2015), Cabello et al.

					(2020), Tapia et al. (2020), Elías et al. (2021),

					Brun and Hinostroza (2014)

				

				
					1

				

				
					1

				

				
					2

				

				
					1

				

				
					Educational

					innovation

				

				
					Silva-Díaz et al. (2023), Badilla et al. (2014), Charbonneau-Gowdy et al. (2016), Badilla et al. (2017), Tejada and Thayer (2019), Vega-Díaz and Appelgren-Muñoz (2019), López-Neira et al. (2020), Maureira-Cabrera et al. (2020), Cárdenas-Claros et al. (2021), Alvarez-Atencio et al. (2022), Gaona et al. (2022), Guerrero-Ortiz and Camacho-Machín (2022), Barahona et al. (2023), Badilla-Quintana and Sandoval-Henríquez (2023), Barahona et al. (2022)
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					7

				

				
					4

				

				
					1
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				recreational, social and economic.

				The other six studies combine self-perception and practical assessments to measure digital competencies based on comprehensive conceptual frameworks and methodological approaches, assessing actual performance in pedagogical contexts. Silva et al. (2023) used the DigCompEdu framework, derived from the European DigComp framework, to assess through questionnaires and practical tasks five dimensions: information, communication, digital content creation, security and problem solving. Using the same framework, Fernández-Sánchez & Silva-Quiroz (2022) measured 21 indicators and practical activities focused on technical problem solving and pedagogical content creation.

				In Silva, Usart et al. (2019), they report practical tests that allowed evaluating technical and pedagogical competencies in educational simulations, complemented with questionnaires on the perception of skills in pedagogical integration and technological planning. Silva, Morales et al. (2019) used a similar approach, addressing lesson planning and the use of digital tools in teaching simulations. 

				For their part, Palominos & Marcelo (2021) employed a mixed approach using questionnaires, semi-structured interviews and observations. This design evaluated both the perception of skills in the use of technologies to address special educational needs (SEN) and the implementation of adaptive technologies in simulations. Finally, Silva et al. (2022) used structured surveys combined with practical tests to measure perception and performance in areas such as information management, digital content creation, and technical problem solving.

				Gaps Between Perceived Confidence and Actual Digital Competence Performance 

				Self-perception studies explore how students perceive their skills. In contrast, blended approaches integrate the reporting of self-perception with measurements through simulations and practical tests, allowing perceptions to be contrasted with actual performance. These methods have identified that perception, especially in advanced competencies, is often higher than performance, reflecting the Dunning-Kruger effect (Mahmood, 

			

		

		
			
				one or several courses; in graduate profiles and courses; and programs that do not integrate them. Tapia et al. (2020), for their part, recognize three modalities: in one or several specific courses, cross-cutting training and a mixture of both modalities. For Brun & Hinostroza (2014), most programs integrate ICT in specific courses over the adoption of a cross-cutting approach, coinciding with Del Prete & Zamorano (2015). In this context, Cabello et al. (2020) and Tapia et al. (2020) identify programs with at least one ICT course and differ in the percentage: 48.9% for the former and 70.5% for the latter.

				Elías et al. (2021) highlight the entry into education of students who meet the characteristics of the Millennials and post-millennials generation. Although these classifications can be questioned (Tapia, 2021), a particular relationship with technologies is identified in them, which would redefine the characteristics of the contents and training strategies.

				Teachers’ Digital Competencies

				Advancing to Practical Evaluations of 

				Digital Competencies in ITE 

				Four of ten articles address the self-perception of digital competencies using structured questionnaires as the main tool. In Flores-Lueg & Roig-Vila (2019), the perception of pedagogical and technical digital competencies was assessed using Likert-type scales, measuring perceived confidence, frequency of use of digital tools in the classroom, and gender differences in the perception of competencies. In Ascencio et al. (2016), using a survey based on the ICT Standards of the Chilean Ministry of Education, the perception of access to technologies, pedagogical use and basic technical knowledge was evaluated, evidencing how students value their digital competencies.

				The study by Sandoval et al. (2017) used a questionnaire to explore confidence and readiness to integrate technologies, asking about access, pedagogical use of digital tools and self-perception of technical skills, focusing on gender differences. Finally, Cerda et al. (2022) developed the Scale of Purposes of Use and Digital Competencies (EPUCD, by its initials in Spanish) to measure self-perception in four areas: academic, 

			

		

	
		
			[image: ]
		

		
			
				Research on ICT in teacher education in Chile: a systematic review 

			

		

		
			[image: ]
		

		
			
				Revista Digital de Investigación en Docencia Universitaria 2025, 19(2)

			

		

		
			
				8

			

		

		
			
				advanced competencies, such as problem solving and digital content creation. Women, on the other hand, stood out in communicative and collaborative competencies . Similar results are observed in Silva et al. (2023), where men outperformed women in content creation, and women showed higher performance in collaborative skills such as communication and digital identity management.

				In the study by Silva, Usart et al. (2019), which compared students from Chile and Uruguay, men achieved higher average performance than women. In the case of Silva, Morales et al. (2019), no significant differences were observed between men and women. 

				Pedagogical Innovations with Technologies: Studies and Interventions in Teacher Training

				Immersive Technologies for Problem Solving

				Some studies highlight the use of technologies as key tools to address real problems and foster active learning. Silva-Díaz et al. (2023) integrated virtual and augmented reality in a STEM training program to develop pedagogical and technological competencies that promote critical thinking. Similarly, Cáceres-Jensen et al. (2021) used tools to analyze experimental data on herbicide uptake kinetics. These technologies facilitated the learning of scientific concepts and fostered skills to solve environmental problems in the classroom.

				Pedagogical Models to Integrate Technologies 

				Tejada & Thayer (2019) applied methodologies to incorporate technologies in specific contexts using TPACK, together with project-based learning, allowing future music teachers to design didactic materials. The pedagogical model used in the mentorships described by Charbonneau-Gowdy et al. (2016) is an adaptation of the TPACK model, focused on building empowered teacher identities through the use of digital technologies and support through mentoring.

				The study by Barahona et al. (2022) focuses on the Flipped classroom and the use of technologies such as educational videos, formative assessment, and classroom response systems, evidencing that they can influence students’ learning and perception of technological skills.

			

		

		
			
				2016). In Silva et al. (2023), discrepancies were identified in digital content creation and technical problem solving, where less than 30% achieved advanced performance, despite perceiving themselves at an intermediate level. Similarly, in Fernandez & Silva (2022), students reported moderate confidence in problem solving and pedagogical content creation, and limited performance in practical assessments. 

				The study by Silva, Usart et al. (2019) reflected an intermediate-low perception in the pedagogical integration of technologies, coinciding with the results of educational simulations, facing difficulties in applying digital tools. In Silva, Morales et al. (2019), moderate confidence in the ability to plan and use digital tools is observed, while simulations revealed poor performance in the pedagogical implementation of technologies.

				In the study by Palominos & Marcelo (2021), students perceived an intermediate level in the use of adaptive technologies for SEN, but practical tests showed that less than 40% of the participants possess sufficient competencies. Finally, in Silva et al. (2022), students perceived intermediate levels in skills such as digital content creation and technical problem solving, but practical assessments reflected low and consistently limited performance.

				Gender Gap in Digital Competencies in ITE 

				The gender gap in digital competencies within ITE is reflected in the quantitative results of six studies. These highlight significant differences between men and women in terms of usage, confidence and, above all, in the level of digital competence. 

				In Flores-Lueg & Roig-Vila (2019), with a sample of 175 students, women reported a lower self-perception in the pedagogical use of technologies than men; and men showed 20% more confidence in their technological skills. For Sandoval et al. (2017), access to technologies does not seem to be an obstacle as 90% of men and women reported having access to them. However, only 40% of women reported feeling prepared to integrate these tools into their pedagogical practice, compared to 65% of men.

				Regarding the level of digital competencies, the study by Fernández-Sánchez & Silva-Quiroz (2022) indicated that men obtained higher scores in 
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				Innovation in Initial Teacher Education Through Immersive Digital Environments and Digital Platforms

				Six articles share the use of digital platforms as a central element for the development of pedagogical, reflective and technological competencies. In Badilla-Quintana and Sandoval-Henríquez (2023) and Badilla et al. (2014), immersive virtual worlds, such as TYMMI, simulate educational scenarios through progressive pedagogical challenges, which include activities such as parent meetings, assessment strategies or lesson planning. In Alvarez-Atencio et al. (2022), the Oral Language Assessment Scale in a School Context – Decision Support System (EVALOE-SSD) platform facilitates self-assessment and feedback to improve oral proficiency and foster pedagogical reflection, allowing students to make informed decisions and plan effective strategies.

				Cárdenas-Claros et al. (2021) use online platforms with multimedia materials and help options such as glossaries, transcriptions and interactive dictionaries, enhancing teaching through virtual scenarios. In Badilla et al. (2017), Moodle linked to immersive worlds supports formative assessment activities and pedagogical simulations, providing feedback and tools to record and analyze performance. 

				Two articles present innovations in the use of technology for teaching mathematics to develop teaching competencies and integrate digital tools into learning. In the case of Guerrero-Ortiz and Camacho-Machín (2022), the use of dynamic geometry systems (GeoGebra) was introduced to teach mathematical modeling. This innovation allowed future teachers to design tasks that simulate real phenomena and promote interactive exploration in digital environments. On the other hand, Gaona et al. (2022) presented automated feedback through systems such as Moodle/Wiris, guiding mathematical work, helping to correct errors, and promoting deep reasoning.

				Discussion

				This study seeks to answer the question: What are the main thematic lines, methodological approaches and emerging trends that characterize 

			

		

		
			
				Active Learning in Initial Teacher Education

				The five articles analyzed address experiences focused on the use of technologies to strengthen active learning in initial teacher education. All of them correspond to empirical studies, some of which are applied research and others of a pedagogical intervention nature.

				Vega-Díaz and Appelgren-Muñoz (2019) developed an instrumental case study in two pedagogy programs in Chile, focused on the use of the e-portfolio as a tool to promote reflective practice. The methodology included focus groups with students who had worked with portfolios for two years. The results show that, when the portfolio is well structured and mediated by teachers, it promotes deeper levels of pedagogical reflection.

				López-Neira et al. (2020) implemented a pre-experimental intervention (with pre- and post-test) with 124 education student, using a digital game (PedagoGo) aimed at improving verbal interaction strategies in the classroom. The game was well rated and significant progress was observed in the ability to design and interpret pedagogical interactions, especially in students who used the resource outside the classroom.

				Maureira-Cabrera et al. (2020), in a correlational study in blended learning contexts, explored the use of digital tools for formative assessment and co-assessment. The data showed positive correlations between the use of virtual environments and academic performance, strengthening autonomy and active participation.

				In turn, Badilla-Quintana and Sandoval-Henríquez (2023) conducted a qualitative case study, implementing classroom simulations in a virtual world. Through reflective logs, the development of pedagogical and technological competencies was evidenced, highlighting the potential of immersive environments for active and contextualized learning.

				Finally, the study by Cáceres-Jensen et al. (2021) is based on the principles of active learning, by designing and implementing a training experience under a problem-based learning (PBL) approach. The proposal focused on solving a real environmental pollution problem, placing the student’s work at the center.
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				From a pedagogical approach, TPACK and DigCompEdu guide many of the experiences reviewed. In research such as Tejada and Thayer (2019) or Charbonneau-Gowdy et al. (2016), the articulation of disciplinary, pedagogical, and technological knowledge allows future teachers to design relevant and contextualized didactic proposals, reinforcing the formative value of these models.

				Finally, the notion of active learning is consolidated as an articulating principle in the studies analyzed. Strategies such as PBL, simulations and the use of co-assessment platforms promote student protagonism, self-regulation and the construction of teacher identity (Cáceres-Jensen et al., 2021; López-Neira et al., 2020). Likewise, the use of platforms such as Moodle and EVALOE allows the integration of theory and practice, promoting more reflective and collaborative formative processes (Badilla et al., 2017; Cárdenas-Claros et al., 2021).

				Conclusions

				Based on this systematic review, research in Chile reflects a growing interest in understanding and intervening in ICT integration processes in ITE, in a context marked by demands for educational modernization and digital equity.

				In Chile, ICT integration in ITE is characterized by uneven progress. Several institutions have intervened through innovations with frameworks such as TPACK or DigCompEdu, incorporating emerging technologies with active pedagogical approaches. However, the programs incorporate ICTs in a limited and fragmented manner, in specific courses and without consolidated cross-cutting integration in the curriculum. This restricts the possibility of training teachers who critically apply technology in school contexts.

				Although practical assessments of the TDCs have been adopted, approaches centered on self-perception persist, overestimating students’ abilities. In addition, there is a persistent gender gap in access, use, and confidence in technology, which requires inclusive pedagogical strategies 

			

		

		
			
				research on the integration of digital technologies in initial teacher education in Chile during the last decade? Based on the systematic review, lines consistent with the theoretical framework are identified, which allow for an understanding of the current state and challenges in this field.

				First, a recurring line is the way in which digital literacy is integrated into the ITE curriculum. The studies analyzed (Cabello et al., 2020; Del Prete & Zamorano, 2015; Tapia et al., 2020) show that the incorporation of ICT is mainly concentrated in specific subjects, without achieving cross-cutting integration in the curriculum. This finding confirms the need to overcome limited and inflexible training models that hinder critical and situated appropriation of technologies.

				Regarding the approaches to evaluate teachers‘ digital competencies, the use of self-perception surveys predominates. However, there is a growing trend towards mixed methods that combine these perceptions with situated practical assessments, through simulations and real tasks (Fernández-Sánchez & Silva-Quiroz, 2022; Silva et al., 2023). This evolution responds directly to the recommendations of DigCompEdu and Unesco (2023), which promote more authentic and contextualized assessment.

				A third important aspect is the persistence of a gender gap in the development of digital competencies. Studies by Flores-Lueg and Roig-Vila (2019) and Sandoval et al. (2017) reveal that, although men and women access technologies under similar conditions, women present lower confidence in advanced technical competencies. This reinforces what was stated in the theoretical framework about the need for inclusive strategies that address gender stereotypes from the curriculum.

				Another emerging trend is the use of innovative technologies, such as virtual worlds, digital games and immersive simulators. These tools allow not only more meaningful learning, but also environments that foster critical thinking, problem solving and collaborative work (Badilla-Quintana & Sandoval-Henríquez, 2023; Silva-Díaz et al., 2023). This finding reinforces the idea that technological updating must be accompanied by pedagogical innovation.
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				ce teachers’ skills and perceptions about the use of virtual learning environments to impro-ve teaching and learning. Behaviour & Informa-tion Technology, 36(6), 575–588. https://doi.or-g/10.1080/0144929x.2016.1266388

				Badilla-Quintana, M. G., & Sandoval-Henríquez, F. J. (2023). Estudio de caso. experiencia de estudiantes en for-mación inicial docente en simulaciones de prác-ticas pedagógicas en un mundo virtual. Cuader-nos de Investigación Educativa, 15(1). https://doi.org/10.18861/cied.2024.15.1.3554

				Barahona, C., Nussbaum, M., Espinosa, P., Meneses, A., Ala-rio-Hoyos, C., & Pérez-Sanagustín, M. (2022). Trans-forming the learning experience in pre-service teacher training using the flipped classroom. Tech-nology, Pedagogy and Education, 31(3), 261–274. ht-tps://doi.org/10.1080/1475939x.2022.2041476

				Barahona, C., Nussbaum, M., Martin, V., Meneses, A., Arria-gada, S., Di Serio, A., & Hilliger, I. (2023). Technolo-gy-scaffolded peer assessment for developing cri-tical thinking in pre-service teacher training: the importance of giving feedback. Educational tech-nology research and development, 71(2), 667–688. https://doi.org/10.1007/s11423-022-10173-1

				Brun, M., & Hinostroza, J. E. (2014). Learning to become a teacher in the 21st century: ICT integration in Ini-tial Teacher Education in Chile. Educational Tech-nology & Society, 17(3), 222–238. https://www.jstor.org/stable/jeductechsoci.17.3.222

				Cabello, P., Ochoa, J. M., & Felmer, P. (2020). Tecnologías di-gitales como recurso pedagógico y su integración curricular en la formación inicial docente en Chile. Pensamiento Educativo: Revista de Investigación Educacional Latinoamericana, 57(1), 1–20. https://doi.org/10.7764/pel.57.1.2020.9

				Cáceres-Jensen, L., Rodríguez-Becerra, J., Jorquera-Moreno, B., Escudey, M., Druker-Ibañez, S., Hernández-Ra-mos, J., Díaz-Arce, T., Pernaa, J., & Aksela, M. (2021). Learning Reaction Kinetics through Sustainable Chemistry of Herbicides: A Case Study of Preservi-ce Chemistry Teachers’ Perceptions of Problem-Ba-sed Technology Enhanced Learning. Journal of Chemical Education, 98(5), 1571–1582. https://doi.org/10.1021/acs.jchemed.0c00557

				Cárdenas-Claros, M. S., Campos-Ibaceta, A., & Vera-Saave-dra, J. (2021). Listeners’ patterns of interaction with help options: Towards empirically-based pedago-gy. Language Learning & Technology, 25(2), 111–

			

		

		
			
				that are appropriate to the country’s context.

				In terms of emerging trends, the use of pedagogical simulations, immersive environments, digital platforms, problem-based learning and the use of e-portfolio stand out. These experiences show a shift towards active and situated learning, oriented toward the development of contextualized teaching competencies.

				Although this study focuses on Chile and is limited by the impossibility of accessing articles in paid journals, its findings are in line with common trends in Latin America, where the integration of ICTs in ITE faces infrastructure inequality, limited teacher training, and curricular frameworks that do not always reflect digital transformations. These conditions respond to a growing concern for equity, training quality, and pedagogical relevance, seeking a thoughtful and sustainable integration of ICTs in ITE.
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Abstract

Introduction: the Integration of Information and Communication Technologies (ICT) s essential for modernizing education
in Chile and must be incorporated Into the training of future teachers. Objective: to identify the main thematic areas,
methodological approaches, and emerging trends that characterize research on the integration of digital technologies in
initial teacher education in Chile. Method: a systematic review was conducted following PRISMA guidelines, analyzing 31
articles published since 2013 and retrieved from Web of Science, Scopus, and Sctelo. Results: the studies focus on three matn
areas: digital competencies, curricular integration, and pedagogical iInnovation. A discrepancy was observed between self-
percelved and actual digital competence, along with gender gaps and a preference for ICT integration in specific subjects,
with limited cross-curricular application. Discussion: the study discusses the need to implement practical assessments of
digital competence, Inclustve strategles to reduce gender disparities, and the promotion of innovative pedagogical models.
Keywords: teacher education; educational technology; curriculum; educational tnnovations; digital skills.

Investigacion sobre TIC en la formacién inicial docente en Chile: una revisién
sistematica

Resumen

Introducci6n: la Integracién de Tecnologias de la Informacién y la Comunicacién (TIC) es clave para modernizar la
educacién en Chile, lo que debe incorporarse en la formacién de futuros profesores. Objetivo: identificar las principales
lineas teméticas, enfoques metodolégicos y tendencias emergentes que caracterizan la investigacién sobre la integracion
de tecnologias digitales en la formacién inicial docente en Chile. Método: se realiz6 una revision sistemética basada en
PRISMA, analizando 31 articulos selecclonados desde Web of Science, Scopus y Sclelo publicados desde 2013. Resultados:
los estudios abordan tres temas principales: competencias digitales, integracion curricular e innovacién pedagégica. Se
evidencid una discrepancia entre la autopercepcién y el desempefio real en competencias digitales, existencia de brechas
de género, y preferencia por asignaturas especificas, con escasa transversalidad. Discusién: se discute la necesidad de
implementar evaluaciones précticas de la competencia digital, estrategias inclusivas para reducir brechas de género y la
promocién de modelos pedagégicos innovadores.”

Palabras clave: formacién de docentes; tecnologia educativa; planes de estudio; innovacién educacional, competencia digital.
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