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Abstract 

The purpose of this study is to carry out a systematic review of the models of technological 

inclusion in technology-level distance learning programs. Characterize the practices of 

technological inclusion in these countries for the articulation of innovation, technological 

development, applied research and technology transfer that allow it to be validated through 

a pilot model. Scientific information published between 2012 - 2022 was collected from 

Science Direct, Scopus, Springer and Google Scholar. Based on a series of filters and a manual 

search, 85 articles were found, distributed as follows: 27 on the Technological Inclusion 

Model, 18 articles on Articulation or validation of Technological practices with Applied 

Research, and 40 articles on Virtual and Distance Technologies. It was found that the trends 

of educational technological models and innovations focus on the three innovative 

pedagogies of Education 4.0 (heutagogy or self-directed learning, pedagogy or effective peer-

to-peer learning, and cybergogy, where autonomous and collaborative student-centered 

learning is technologically enabled in a virtual environment) with the capabilities of three 

technological learning tools (Facebook, Learning Management System and Blog). The pilots 
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that have been validated have focused on computational simulation tools and software 

development. 

Keywords: Social inclusion, educational innovation, scientific development, applied 

research, technology transfer  

 
Introduction 

 
Research, technological development and innovation contribute to the continuous 

improvement and development of all economic sectors in a country (Espinosa, 2019). 

Despite having at our disposal a baggage of technological tools and information and 

communication technologies, students in the areas of specialty of technological programs in 

Higher Education Institutions in Colombia are not obliged to carry out processes of research, 

innovation and/or artistic and cultural creation, but paradoxically,  The Ministry of National 

Education (MEN) through Decree 1330 of 2019 and Resolution 021795 of 2020 requires that 

these programs develop strategies for training in these fields as a requirement to achieve 

qualified registration, renewal or approval, as well as the mechanisms provided for their 

implementation. The same happens with the technological programs of Training for Work 

and Human Development before the Ministry of Labor through Resolution 0447 of 2022.   

Considering that the educational quality of Universities should be the same for all those who 

are interested in obtaining a professional degree without distinction of the type (Technical, 

Technological or Professional) or modality of study that they choose, whether face-to-face, 

distance or virtual, in this work it was proposed as an objective to carry out a systematic 

review of the models of technological inclusion in distance programs of technological level. 

Characterize the practices of technological inclusion in these countries for the articulation of 

innovation, technological development, applied research and technology transfer that allow 

it to be validated through a pilot model. 

Very interesting reviews have been presented on: the innovative pedagogical principles and 

capabilities of technological tools for immersive blended learning (Bizami, Tasir & Kew, 

2023); Song et al., 2022). The cognitive impact of interactive design functions for the learning 

of complex materials in medical education (Song et al., 2014). The Catalytic Capacity of 

Technological Innovation: Multidimensional Definition and Measurement from the 

Perspective of Knowledge Spillover (Song et al., 2022). These cover some aspects such as: 
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Mixed reality rehabilitation programs: research into the design features of augmented reality 

and augmented virtuality (Howard & Davis, 2022). Student Rules: Exploring Patterns of 

Student Computer Effectiveness and Engagement with Digital Technologies in Learning 

(Howard et al., 2016). Technological practices through confirmatory factor analysis and 

exploration of teachers' technological integration in subjects (Howard et al., 2015). Changing 

educational practice around a repository of learning resources (Millard et al., 2013). 

However, the analysis of Technological Inclusion Models in technology-level distance 

programs that articulate innovation, technological development, applied research and 

technology transfer has not been the main objective or focus of his research. 

The purpose of this work is to obtain a panoramic vision that contributes to characterize the 

practices of technological inclusion in distance technology level programs for the 

articulation of innovation, technological development, applied research and technology 

transfer that allow validation through a pilot model.  

 

Disability, Inclusion and Information and Communication Technologies ICT 

 

According to Muñoz González et al., 2014, the Salamanca Affirmation 1994 reaffirmed the 

trance of favoring the use of Training for All, promoted by the United Nations Organization 

for Pedagogy, Technology and Enlightenment UNESCO and the Management of Spain and 

approved by 92 governments and 25 international organizations within the framework of 

the Ecumenical Discourse supra Special Educational Needs, referring to all children and 

young people whose needs Derived from their arching or their difficulties of lesson, Alegría 

Exposición rethinks the formal model that started from hoof urbanity in which children were 

the ones who had to adapt to educational institutions, towards a model, in which they have 

the capacity to adapt to the particular needs of children and especially to those who referred 

to some category of disability. 

Six years later, in 2000, in the town of Dakar, Senegal, the General Education Forum was held, 

with the note of representatives of 186 countries, reaffirmed their commitments of the 

previous decade at the Jomtien Conference, which recognized the fundamentals of education 

as a vital right, inviting the other countries of the planet to increase their efforts to meet 

educational needs (UNESCO,  2000b, p. 8 cited by Muñoz González et al., 2014). 

https://analysisandmetaphysics.com/


 
 787 

https://analysisandmetaphysics.com  

In New York (2006) an International Treaty for Persons with Disabilities was made, the 

states belonging to the UN Assembly validate the need to guarantee fundamental rights and 

freedoms in all fields with homogeneity of opportunities, ensuring an inclusive environment 

of culture including education. (UN, 2006, p. 19 cited by Muñoz González et al., 2014). 

In 2012, UNESCO and the Foundation for the Americas (an associate of the Organization of 

American States (OAS) provided a detailed overview of the use of Information and 

Communication Technologies in Education for people with disabilities (Muñoz González et 

al., 2014). Table 1 taken from Muñoz González et al. (2014) presents the regulations that 

relate Education to ICTs, disability and inclusion in Argentina, Chile, Colombia and Mexico. 

Table 1. Regional regulatory framework for disability, inclusion and ICT 

Country Argentina Chile Colombia Mexico 
Regulatory 
framework 

Law 22431, 1981 
(Updated with 
Laws 25635, 
25634, 25504, 
24901, 24314, 
24308, 2387, 
23021), Law 
2378, 2008 and 
the 
Law 26206 on 
National 
Education. 

Law 20422, 
2010 

Law 1618, 
2013 

General Law for 
the Inclusion of 
Persons with 
Disability, 2011 

The end Law 22431, 1981 
Art 1. It creates 
the mechanism to 
comprehensively 
protect 
people with 
disabilities, 
ensuring them 
medical 
treatment, 
education and 
social security. 

Art. 1. Ensure 
the right to 
equal 
circumstances 
of persons with 
disabilities, for 
their social 
inclusion, 
ensuring the 
enjoyment of 
their rights and 
eliminating any 
form of 
discrimination 
based on 
disability. 

Art. 1. 
Guarantee and 
ensure the 
effective 
exercise of the 
rights of 
persons with 
disabilities, 
through the 
adoption of 
measures of 
inclusion, 
ratification, 
legitimate 
measures and 
exclusion of 
marginalization 

Art 1: Promoting 
jurisprudence, 
human rights and 
freedoms 
fundamental 
issues in 
disability, 
strengthening 
their social 
inclusion with 
respect, equity 
and equality  
In Toda Occasion. 
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due to 
disability 

Disability 
Perspective 
(People) 

Law 26378/2008 
confirms and 
integrates 
jurisprudence on 
the Rights of 
Individuals with 
Disabilities, 
validates their 
conception, 
errors, limiting 
gaps and 
inequalities in 
Society. 

Art. 5. It exposes 
the Individual 
with disabilities: 
physical, 
mechanical and 
mental, errors, 
limiting gaps 
and inequalities 
in Society. 
 

Art. 2. It 
exposes the 
Individual with 
disabilities: 
physical, 
mechanical and 
mental, errors, 
limiting gaps 
and 
inequalities in 
Society. 

Art. 2. Numeral 
XXI. It exposes 
the Individual 
with disabilities: 
physical, 
mechanical and 
mental, errors, 
limiting gaps and 
inequalities in 
Society. 

Inclusive 
Education 
Perspective 
and 
Constitutive 
Factors 

National 
Education Law 
26206: A 
pedagogical 
approach based 
on disability-
inclusive 
education, all 
rights with 
specific measures 
in all areas (Art. 
44) 
 

Paragraph 2. 
Inclusion in the 
School 
Art 34 and 36: 
Pedagogical 
approach based 
on disability-
inclusive 
education: all 
rights with 
specific 
measures in all 
educational 
areas. 

Art. 11. Num 4. 
Inclusive 
education 
policy in 
accordance 
with Article 24 
No. 2.de the UN 
Convention, 
based on the 
needs of 
individuals 
with specific 
measures in all 
areas   

Chapter III. Art. 
12. Num II. 
Promotes 
Inclusive 
Education at all 
levels and 
Provides specific 
measures in all 
areas   
 
. 

ICT 
Perspective 

It does not 
pronounce or 
provide measures 
for the 
educational 
inclusion of PWD, 
except for Article 
44, subsection to 
Title VII of the 
Education Law, 
the 
Art. 100 on modes 
of special 
education  
 

It does not give 
measures to the 
Education 
Centres, but it 
does 
in public 
libraries in 
infrastructure 
and customer 
service (Art 27) 

Art 11. Par 4 Inc 
k. provides 
financing  
For digital 
literacy in 
children with 
disabilities 
throughout the 
territory. 
 

Chapter III. Art 
12 Num VI. 
Provides human 
and technological 
support 
equipment and 
resources for 
educational 
quality 
And Art 13 in 
infrastructure 
and customer 
service in 
libraries and 
study sites 

Source: (Muñoz González et al., 2014) 17-21 
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Competencies in applied research 
 
Competencies correspond to group and individual skills that are acquired throughout life 

and that are contrasted when certain inconveniences are solved in daily life at home or work 

caused by doubt and technical difficulty. For educational institutions, competence does not 

only come from curriculum development, but also from experience in solving situations that 

they receive in a different way than the traditional one; they bring together technical 

knowledge and experiences given in research and university exploration (Espinosa, 2019). 

According to (Espinosa, 2019) research merges with the skills to produce applied science 

periodically first-hand in its context, articulating theory and practice in a tangible way in 3 

phases to make a marketable product according to the requirements identified in the 

community as follows: 

1. Openness (investigating applications and adjusting them to theoretical references or 

documented models); 

2. Design incorporating the technical or social requirements of the opening phase (this leads 

to creativity by applying the theoretical conceptualization in the design of the product under 

the aspects that were investigated for the expected consumer, validating aspects such as 

functionality and adaptability); 

3. Implementation of the research where the gestation and socialization of the results 

obtained are presented (here the functional prototypes are made that will be validated for 

serial production and commercialization). 

For Ramírez and Vega (2015), innovation implies the personalization or improvement that, 

in the form of a product, process, commercialization or organization according to the Oslo 

Manual,  

This contributes to the development of skills that are quickly incorporated into the training 

that students receive from the University (Espinosa, 2019). 

 
Method 
 
The present work was carried out with descriptive exploratory methodology, so an inquiry 

was formalized in the databases of ScienceDirect, Scopus, Springer and Google Scholar around 

Technological Inclusion for innovation, technological development, applied research and 

technology transfer in distance programs of technological level. We began by developing a 
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protocol for the systematic review, specifying the method and process to be carried out. The 

protocol established data and search sources, research questions, search equations, inclusion 

criteria, exclusion criteria. 

These articles were analyzed in response to the following research questions, emphasizing 

current discussions and relevant topics, as well as the development of these topics over the 

last ten (10) years: 

 

1. How to design the model of technological inclusion in technology-level distance 

programs for the articulation of innovation, technological development, applied research and 

technology transfer? 

 

2. How to characterize the practices of technological inclusion in technology-level 

distance programs for the articulation of innovation, technological development, applied 

research and technology transfer? 

 

3. How to validate the technological inclusion model in a pilot sample? 

The search equations that were developed for each research question were: 

- Ecuación de búsqueda 1. (“characterize Technological Inclusion practices” OR 

“determine exercise scientific introduction” OR “singularize academic insertion praxis“ 

OR “qualify disciplinary penetration experience”) OR (“v programs” OR “virtual 

programs”) OR (“technological level” OR “technological grade”) OR  (“applied research, 

applied exploration, technological delivery, discovery”) 

 

- Ecuación de búsqueda 2. ("inclusion model" OR "integration modeling") OR ("distance 

programs" OR "virtual programs" OR "distance bashelor") AND ("technological level" 

OR "technological grade") AND ("applied research" OR "applied exploration, 

technological delivery, discovery") 

 

- Ecuación de búsqueda 3. (validate OR certify OR approve OR corroborate) AND (model 

OR “exemplary sample” OR pattern) AND (pilot) OR (“applied research, applied 

exploration, technological delivery, discovery”) 
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- The systematic search began with the identification of keywords and search terms in 

English for each research question. The relevant keywords are presented in Table 2. 

Table 2. Keyword and search term research 

Research Question Search Terms Synonymous search terms 
1. How to design the model of 

technological inclusion in 
technology-level distance 
programs for the articulation of 
innovation, technological 
development, applied research 
and technology transfer? 

Component 1 
technological inclusion 
model; 
 
 
Component 2 
distance programs 
 
Component 3 
technological level 
 
Component 4 
applied research 
technological development 
innovation transfer 

Component 1 
technological integration 
modeling; 
technological socialization 
modelling; 
TIC inclusion model 
Component 2 
distance programs; virtual 
programs; 
unchooled programs; 
distance bashelor 
Component 3 
technological level; 
technological grade; 
technological category; TIC 
level 
Component 4 
applied exploration  
technological delivery  
discovery transfer 

2. How to characterize the 
practices of technological 
inclusion in technology-level 
distance programs for the 
articulation of innovation, 
technological development, 
applied research and 
technology transfer? 

Component 1 
characterize technological 
inclusion practices 
 
Component 2 
model 
Component 3 
pilot 
Component 4 
applied research 
technological development 
innovation transfer 

Component 1 
determine exercise scientific 
introduction; 
Singularize academic 
insertion praxis; 
Qualify disciplinary 
penetration experience 
Component 2 
exemplary sample  
pattern 
Component 3 
prototype 
Component 4 
applied exploration  
technological delivery  
discovery transfer 

3. How to validate the 
technological inclusion model 
in a pilot sample? 

Component 1 
validity 
Component 2 
distance programs 
Component 3 

Component 1 
Certify; approve; corroborate  
Component 2 
distance programs 
Component 3 
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technological level 
Component 4 
applied research 
technological development 
innovation transfer 

technological grade 
Component 4 
applied exploration 
technological delivery  
discovery transfer 

 
The selected inclusion criteria were: 

- Citation databases: Science Direct, Scopus, Springer, Google Scholar, Explora, Web of 

Science, Scopus, Scimago 

- Type: Open Access, Narrative Review, Systematic Mapping or Review, Book Chapter, 

Event Chapter 

- Fields: Title, Abstract, Keywords 

- Language: English, Spanish. 

- Years: 2012 to 2022 

- The selected exclusion criteria were: 

- Not be scientific research. 

- Duplicate between databases. 

- Unrelated to the topic of the review. 

- Related to preschool, primary or secondary education, pilots in fields other than higher 

education at the technological level, software and hardware development models 

unrelated to innovation, technological development, applied research, technology 

transfer. 

 

Results  

Figure 1 shows the search results using the protocol adapted from (Moreno et al., 2018). 

 
Figure 1. Systematic review protocol 
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Note: Adapted from (Moreno et al., 2018) 
 
The systematic review with the search strategy proposed as shown in Figure 1, managed to 

obtain a total of 1761 articles (ScienceDirect: 844, Scopus: 303, Springer: 460 and Google 

Scholar: 154), which correspond to each of the three research questions as follows: 592 

articles on the Technological Inclusion Model, 581 articles on Articulation or validation of 

Technological practices with Applied Research, and 588 articles on Virtual and Distance 

Technologies. Subsequently, duplicate documents were eliminated (226). Filters based on title 

and abstract were applied to 1236 articles that were excluded based on a series of filters until 

299 articles were evaluated for eligibility.  A detailed review and handsearch of the 

manuscripts were carried out and exclusion criteria were applied to 214 articles, resulting in 

the selection of 85 articles included for the systematic review. 

Figure 2 presents the synthesis of 94 articles selected for the systematic review, distributed as 

follows: 27 on the Technological Inclusion Model, 18 articles on Articulation or validation of 

Technological practices with Applied Research, and 40 articles on Virtual and Distance 

Technologies. 

Figure 2. Synthesis of articles by year and category selected for systematic review 
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One of the reviews found (Bizami, Tasir & Kew, 2023) corresponds to the innovative 

pedagogical principles and capabilities of technological tools for immersive blended learning, 

addresses a conceptual mapping of technopedagogy with limited scope and involves only 

three types of innovative pedagogical approaches such as heutagogy or self-directed learning, 

pedagogy or effective peer learning and cybergogy,  where autonomous and collaborative 

student-centered learning is technologically enabled in a virtual environment and three tools 

(Facebook, Learning Management System and Blog).  This mapping needs to be empirically 

validated so that a proper framework of innovative pedagogies and learning technology tools 

can serve as a feasible source of reference for instructors to design an immersive blended 

learning environment and visualize its practical aspect. 

(Howard & Davis, 2022) conducted a meta-analysis and systematic review of the literature of 

mixed reality rehabilitation (MRR) programs addressing the design features of augmented 

reality and virtuality. This review showed that there was no significant effect with respect to 

all the features studied of MRR programmes, including the incorporation of gaming elements, 

the use of head-mounted displays, and the adjustment of tasks and technology. 
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It was observed that the methodologies used in the studies have a greater tendency to carry 

out systematic reviews, case studies and pilot experiments.  In addition to scientific journals, 

there is a significant production of articles at conferences and symposia, indicating a 

significant inclusion of technology and education topics in academic forums. These articles 

address the relationship between technology and education, show a growing interest in 

technological inclusion in the educational field, and at the same time, a need for further 

research to identify and solve the challenges that technology in education presents.  

The authors analyzed agree that the appropriate use of these tools and the implementation of 

innovative pedagogical strategies can significantly improve the effectiveness of distance 

education. Several of the research focused on measuring teachers' pedagogical, technological, 

and content competence, and others explored the use of technology in education. 

Regarding the models presented in the articles, effective teaching-learning models to improve 

the quality of teaching, models for the inclusion of people with disabilities, training models 

based on virtual reality, educational models based on mobile technologies, collaboration and 

learning models, and theme-based learning models stand out.  technology-assisted teaching 

models, teacher training models and pedagogical models for effective learning, autonomous 

learning model, problem- and project-based learning model, flipped classroom model, blended 

learning (B-Learning) education model and gamification model  

For those who used mixed methods, they performed regression analysis, exploratory and 

confirmatory factor analysis, content analysis, and social network analysis. 

The research approaches are mostly quantitative, the data analysis methods used were 

analysis of variance (ANOVA), regression analysis, exploratory factor analysis, confirmatory 

factor analysis (CFA), measurement model analysis, analysis of variance, student's t-test, chi-

square test, factorial and correlation data analysis. 

Those who focused qualitatively performed content analysis. 

Through the VOSviewer software, the bibliometric networks of the searches carried out in the 

1607 articles found with the search equations of point 2.1.3 corresponding to 844 articles in 

ScienceDirect, 303 articles in Scopus and 460 articles in Springer were carried out. Based on 

the options given in this tool, Figures 3 and 4 show the display of authors and in Figures 5 and 

6 by keywords. 

Figure 3. Visualization Authors with the highest production per year 
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Figure 4. Density map visualization Authors with the highest production per year 
 

 
 
 

In figures 4 and 5 that record the authors with the highest production per year, it was possible 

to verify that the authors with the highest production are Ling, Limin with 18 articles 

published between 2017 and 2018, followed by Radha and Vinayagam each with 15 articles 

between 2016 and 2018, Zhao, Li-chen with 12 articles in 2018,  The highest production took 

place between 2016 and 2022. Kenge, Emmanuel and Liu Wiming with 6 articles between 

2021 and 2022, the others registered have less than 3 articles each between 2015 and 2018. 
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The articles with the highest number of citations are the articles "Technological Transition in 

Higher Education Institutions: A Case Study" and "Cloud computing in education: A systematic 

review". Most of the articles were published in technology, education, and computer science 

journals. The most cited authors in the articles are Wu, J. and Huang, R. in relation to 

technology in education.  

 

The main topics addressed in these were technological inclusion, distance education, online 

learning, technology in the classroom, artificial intelligence, computer security. 

An interconnection can be observed between the topics included in the articles, where many 

of them focus on technological inclusion in education and improvements in learning thanks to 

the implementation of technology in the classroom. Regarding the methodologies used in the 

studies, the tendency to carry out systematic reviews, case studies and pilot experiments can 

be identified. 

Figure 5. Display of keywords with the highest production per year 

 
 
 
 
 
 
 
 
 
Figure 6. Density map visualization of keywords with highest production per year 
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Figures 4 and 5, which show the keywords with the highest production per year, showed that 

the most significant nodes correspond to teaching/learning strategies, pedagogical issues, 

media in education, cooperative/collaborative learning, evaluation methodologies, 

post.secundary eduction and distance eduation and telealea. A second block of keywords 

relate to the terms e-learning, virtual reality, higher eduaction, literature review, machine 

learning, deep learning and controlled study male. The third term node block relates 

technology integration and simulations. In general, the selected articles that address the 

relationship between technology and education show a growing interest in technological 

inclusion in the educational field, and in turn, a need for further research to identify and solve 

the challenges that technology in education presents. 

 

Discussion of results: 

 

Around the processes of technological inclusion for innovation, technological development, 

applied research and technology transfer in technology-level distance programs, there are 

important challenges and opportunities to improve distance education and ensure that 

participants have access to the necessary technologies and information according to the 

current and future context in which they move.  According to what was stated by (Espinosa, 

2019) regarding ICTs, it was evident that they contribute to educational processes through the 
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technological appropriation of social networks, edublogs, the internet as long as they are 

mediated from the research seedbeds to analyze, reflect and motivate the research culture, to 

reduce barriers that occur due to access and use of the technology and information necessary 

for their professional and occupational performance: 

- Accessibility and equity: One of the main discussions around technological inclusion in 

distance learning programs is accessibility and equity. How can we ensure that trainees 

have access to the technology and information needed to engage them? 

- Quality of Teaching: Another important discussion is the quality of teaching in distance 

learning programs. How can we ensure that distance learning programs provide a 

quality educational experience comparable to that of face-to-face programs? 

- Applied research: There are also discussions about how to integrate applied research 

and technology transfer into technology-level distance learning programs. How can we 

ensure the opportunity for students to apply knowledge and skills to real, relevant 

problems in their community or industry? 

- Interaction and collaboration: Another important discussion is how to encourage 

interaction and collaboration between students and faculty in distance learning 

programs. How can we ensure the opportunity for collaborative work in a virtual 

learning environment? 

- Discussion of the technological inclusion model 

- For applying technology in training contributes to meeting current demands and 

questions, therefore I agree with his position when he affirms the importance of 

incorporating ICTs to include all interest groups from the local and regional context, 

based on values such as respect,  solidarity, companionship in education, in this way, 

articulate to institutional policies for those who have learning difficulties, technological 

adaptation, thus making pedagogical planning and learning path more flexible in favor 

of the promotion of innovation from the classroom. This invites us to analyze the 

following: 

- Importance of technology infrastructure: It has been shown that the availability of 

technological resources is essential for effective technological inclusion. 

- Role of public policies: They play a critical role in promoting technological inclusion, 

especially in terms of access to technology and the skills needed to use it. 
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- Socioeconomic differences: Socioeconomic differences continue to be a major obstacle 

to technological inclusion, and these challenges need to be addressed in order to 

achieve equitable technological inclusion. 

- Accessibility: This is a key aspect of technological inclusion, and it is necessary to 

ensure that technology is accessible to everyone, including people with disabilities. 

- Education and training: These are essential for the effective use of technology, and it is 

necessary to provide learning opportunities for all 

 

According to (Castillo et al., 2017), the execution of distance multimedia education policies in 

Colombia requires leaders to generate, operate and manage them, based on strategy, relevance 

and government directives. It is relevant to recognize the qualification in distance and virtual 

programs that contribute to hybrid education processes that support the transformation of 

traditional education by incorporating the advantages of virtuality, which increased thanks to 

the COVID-19 Pandemic that began in 2020 that abruptly caused distance education in 

Colombia,  This leads us to rethink the importance of the evolution of education with the 

support of technology from virtuality, contemplating the following aspects: 

 

- Flexibility and accessibility: Virtual and distance education has improved the flexibility 

and accessibility of higher education for a wide range of students, including those who 

are unable to attend face-to-face classes due to geography or time. 

- Improvement in the quality of education: Virtual and distance technologies allow for 

greater interaction and collaboration between students and teachers, which can 

improve the quality of education. 

- Suitability to industry requirements: Virtual and distance education allows for better 

suitability to the requirements and demands of industry and the labor market. 

- Technological challenges: The implementation of virtual and distance technologies 

poses technical challenges, such as limited access to technology and a shortage of digital 

skills by some students. 

- Evaluation and accreditation: applied to virtual and distance education programs is a 

challenge that is still being addressed, and it is necessary to ensure that these programs 

meet the same quality standards as face-to-face programs. 
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- According to the approach of (Castro Maldonado et al., 2023), applied research, unlike 

basic or pure research, does not generate new knowledge, but rather from the findings 

of basic research it allows theory to be linked to practice in the development of a 

product or service. In order to achieve an articulation or validation of technological 

practices with applied research, the following must be taken into account:  

- Improving the quality of research: Combining technological practices with applied 

research can improve the quality of research, as it facilitates better efficiency and 

effectiveness in data collection and analysis. 

- Increased social impact: Applied research combined with technologies can have a 

greater social impact, as it allows for better identification of problems and more 

effective solutions. 

- Technological challenges: The integration of technologies into applied research can 

pose technical challenges, such as poor access to advanced technologies and a lack of 

digital skills on the part of some researchers. 

- Ethical and legal requirements: The combination of technologies and applied research 

raises ethical and legal issues, such as privacy and data protection, and it is important 

to ensure that applicable rules and regulations are adhered to. 

- Interdisciplinary collaboration: Articulating technology practices with applied 

research requires interdisciplinary collaboration between researchers, technology 

experts, and other stakeholders, which can be challenging. 

- None of the reviews described the categories Technological Inclusion Model, 

Articulation or Validation of Technological Practices with Applied Research, and Virtual 

and Distance Technologies. 

 

Regarding the design of the technological inclusion model in technology-level distance 

programs, there are gaps in the scientific literature regarding the determination and validation 

of technical or operational requirements, the selection of appropriate inclusive technologies, 

the definition of routes for implementation, monitoring of results and their possible impact. 
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Regarding the characterization of technological inclusion practices in technology-level 

distance programs, the scientific literature presents gaps in the definition of technological 

inclusion indicators, the way data are collected and analyzed, the relationship between 

technological inclusion practices and innovation, technological development, applied 

research, and technology transfer. 

In relation to the validation of the technological inclusion model in a pilot sample, there are 

gaps in the scientific literature in terms of the definition of validation criteria and standards, 

the methodology and tools for the evaluation of the model, and the generalization of the results 

to other contexts and populations. 

 

Conclusions 

 

- There are important challenges and opportunities to improve distance education and 

ensure that participants have access to the necessary technologies and information 

according to the current and future context in which they operate. Some of these 

challenges are accessibility, equity, quality of teaching, applied research, interaction, 

and collaboration. 

- Technological infrastructure, public policies, socioeconomic differences, accessibility 

and education and training play a key role in technological inclusion. 

- Virtual and distance education has improved the flexibility and accessibility of higher 

education but poses technical and evaluation and accreditation challenges. 

- The articulation of technological practices with applied research can improve the 

quality of research, social impact, but requires overcoming technological, ethical, legal 

and interdisciplinary collaboration challenges. 

- There are gaps in the scientific literature regarding the design and implementation of 

technological inclusion models in distance programs at the technological level, as well 

as in the characterization of these practices and their validation. 

- Further research is required to design, characterize, and validate effective models of 

technological inclusion in distance education at the technological level, considering the 

challenges and opportunities that this entails. 
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