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Resumen

Este articulo presenta un diagndstico inicial de las condiciones educativas del Instituto
Tecnoldgico Superior de Rioverde (San Luis Potosi, México) con el objetivo de determinar
la pertinencia para la incorporacion de una propuesta de blended learning en el programa de
ingenieria Industrial. Esta investigacion recurre al modelo instruccional Praddie,
exclusivamente a las etapas de preanalisis y analisis. Se utilizaron técnicas mixtas de
investigacion para valorar cuestiones relacionadas con los recursos financieros, intereses de
los participantes, el plan estratégico de la organizacion, asi como determinar la situacion
actual del contexto educativo y los niveles de competencia digital tanto de docentes como de
alumnos. La poblacion esta constituida por profesores, estudiantes y el coordinador de dicho
programa educativo. Los resultados muestran una pertinencia adecuada para la
implementacién de un modelo hibrido de aprendizaje. Si bien se identifican algunas
limitaciones de infraestructura tecnoldgica, hay una buena percepcion del contexto educativo
por parte de los estudiantes y un nivel medio de la competencia digital de los estudiantes y

profesores.
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Abstract

This article presents an initial diagnosis of the educational conditions of the Instituto
Tecnologico Superior de Rioverde (San Luis Potosi, Mexico) with the aim of determining
the relevance for the incorporation of a blended learning proposal in the Industrial
Engineering program. This research uses the Praddie instructional model, exclusively at the
pre-analysis and analysis stages. Mixed research techniques were used to assess issues related
to financial resources, the interests of the participants, the strategic plan of the organization,
as well as to determine the current situation of the educational context and the levels of digital
competence of both teachers and students. The population is made up of teachers, students
and the coordinator of said educational program. The results show an adequate relevance for
the implementation of a hybrid learning model. Although some limitations of technological
infrastructure are identified, there is a good perception of the educational context by students
and an average level of digital competence of students and teachers.

Keywords: blended learning, higher education, educational planning, educational

technology.

Resumo

Este artigo apresenta um diagnostico inicial das condigdes educacionais do Instituto Superior
Tecnologico de Rioverde (San Luis Potosi, México) com o objetivo de determinar a
relevancia para a incorporacao de uma proposta de ensino hibrido no programa de Engenharia
Industrial. Esta pesquisa utiliza 0 modelo instrucional de Praddie, exclusivamente nas etapas
de pré-analise e analise. Técnicas mistas de pesquisa foram utilizadas para avaliar questdes
relacionadas a recursos financeiros, os interesses dos participantes, o plano estratégico da
organizagao, bem como determinar a situacdo atual do contexto educacional e os niveis de
competéncia digital de professores e alunos. A populacao € composta por professores, alunos
e coordenador do referido programa educacional. Os resultados mostram uma relevancia
adequada para a implementacdo de um modelo de aprendizagem hibrido. Embora sejam

identificadas algumas limitacOes da infraestrutura tecnologica, ha uma boa percepcdo do
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contexto educacional por parte dos alunos e um nivel médio de competéncia digital de alunos

e professores.
Palavras-chave: ensino misto, ensino superior, planejamento educacional, tecnologia

educacional.

Fecha Recepcion: Septiembre 2021 Fecha Aceptacion: Abril 2022

Introduction

The transition from a face-to-face educational model to a virtual one due to the 2019
coronavirus disease (covid-19) contingency marked the beginning of a new educational
paradigm. The incorporation of digital tools for a fully online education represented
challenges for educational centers and teachers. Now, after the possibility of a gradual return
to the face-to-face classroom, the new challenge is represented by the ambiguity and
uncertainty of working under hybrid teaching models. Given this, the opportunities to provide
an education of excellence in combined scenarios are determined by the conditions in which
the context of each school is found. The implications for this approach have to do with the
possibilities of internet access, elements of the context itself, the digital skills of both teachers
and students and the needs of each institution for the adaptation of its physical and virtual
spaces, among others.

These new models require higher education institutions to be prepared to teach, not
only in face-to-face modalities, but also in online and hybrid formats. The use of adaptive
and active learning technologies that have an impact on learning, reduce risks and, in
addition, serve as a tool for equity and inclusion are the challenges of the way forward.
Therefore, education must be rethought under flexible models that provoke new opportunities
for the achievement of learning by breaking the rigidity of the paradigms of education
(Organization of the United Nations for Education, Science and Culture [Unesco], 2016).

A teaching-learning process in a hybrid modality. Of course, it requires that the
conditions of learning that support it be established. The transition will depend on the
disposition and preparation that each institution reaches. This innovation, in addition to being
a social demand, has now become an educational imperative. According to Educause (2020),
the vertiginous increase in the cost of higher education, accompanied by a decrease in public

financing, will have economic repercussions on spending decisions and the independence of

-: BY Vol. 12, Nam. 24 Enero - Junio 2022, e332



Revista Iberoamericana para la

Investigacion y el Desarrollo Educativo
ISSN 2007 - 7467

the young adult student, which will cause institutions to have to demonstrate its added value
and adapt to new social and economic needs through new business and financing models.

Blended learning can be defined as "a combination of resources, means, modalities,
techniques, as well as activities which enhance the benefits of each of them in a flexible
learning environment” (Escamilla and Muriel, 2021, p. 6) . Undoubtedly, it has great
advantages and benefits, such as the reduction of uncertainty regarding innovation and
improvement of attitude and attention when implementing them (Martin, Herndndez and
Sanchez, 2014). Gallou and Abrahams (2018) state that virtuality as a support for face-to-
face classes can bring improvements in some types of learning, for example, research-based
and multidisciplinary and interdisciplinary, which allow students to develop essential skills.
to be an active part in projects. It can even be useful to link researchers and students through
multisensory experiences for the acquisition of information in the teaching process, and thus
serve as an incubator for connections between different disciplines. In addition to this, Cabero
and Roméan (cited in Nufiez, Moncliz and Ravina, 2019) include the dislocation of
knowledge, the autonomy that develops in the student and just-in-time and just-for-me
training as advantages of blended learning.

Distance education is mainly characterized by the fact that it is not given at the same
time synchronously and in the same space. In accordance with these characteristics, a
paradigm shift must be made in the training processes and in the teaching processes in the
classroom to take advantage of the advantages of distance education and avoid transferring
the same practices of the face-to-face class to a classroom. from distance. In this regard, the
Organization for Economic Cooperation and Development [OECD] (September 8, 2020)
stated that despite the fact that technological instruments have been incorporated into
education, there is uncertainty about the effectiveness of the value proposition of institutions
of higher education.

Other organizations such as the National Association of Universities and Institutions
of Higher Education in Mexico [Anuies] (2001), incorporated in this concern and discussion,
created through its Directorate of Educational Innovation the Master Plan for open and
distance higher education, a document approved in the XXXI Ordinary General Assembly,
precisely to start the development of distance learning. This article aims to make an initial
diagnosis of the educational context of a higher education institution in order to determine

the relevance of a blended learning proposal in the Industrial Engineering educational
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program. The research questions that guide this study are: what are the conditions of the
educational context of a higher education institution for the implementation of a blended
learning model? What is the perception of educational managers for the implementation of a
model? blended learning? How do students perceive their own educational context? And
what is the level of digital competence of both teachers and students of a higher education
institution?

Research that demonstrates the importance of an initial diagnosis for the design of
blended learning scenarios affirms that adapting a model of this nature to the conditions of
the context to reduce the risks of tradition over totally virtual or totally online classes can
contribute to improvement teaching practice, as well as having a greater impact on students
(Méndez and Morales, 2021; Morales, Zembrano and Medranda, 2016).

It is necessary to mention that even with this scenario there is a lack of knowledge to
identify the conditions prior to the implementation of a hybrid model. Higher education
institutions continue to implement new modalities hastily and without a reference for their
adaptation. In the case of this research, it is decided to make this initial diagnosis in order to
identify the relevance of this model given the characteristics of a higher education institution.

The diagnosis is based on the first two stages proposed in the Praddie instructional
model (preanalysis and analysis). It is an investigation that uses a mixed method of
investigation using the interview and the survey as data collection techniques. At first, the
theoretical foundation is presented. Next, the methodology is detailed: a breakdown of the
categories for the qualitative part and an operationalization of variables for the quantitative
part. The results show a relevance for the incorporation of the hybrid model, taking into
account planning and, in a subsequent design stage, aspects to consider such as technological
infrastructure, digital skills of teachers and students, as well as the increase in the perception
of students. levels of learning in virtual environments of students. Finally, some
considerations and lines of research of interest that arise after this initial diagnosis are

discussed.

Theoretical framework
Blended learning is mainly supported by constructivist and cognitive theories. The
first, proposed by Vygotsky, posits that knowledge comes from an environment external to

the individual, and that this input is interpreted by the learner: in this way, it creates
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representations and semiotic constructions. One of the key concepts in this theory is the zone
of proximal development, which is defined as “the distance between the level of development
determined by independent problem solving and the level of potential development
determined by problem solving under the guidance of of an adult or in collaboration with
more capable peers” (Vygotsky, 1978, p. 86).

The fundamental principles on which Vygotsky's evolutionary psychology is based is
the transition from lower processes to higher functions. For Vygotsky (cited in Daniels,
2012), "the understanding of the social becomes available for individual understanding in
communication” (p. 80). Likewise, it explains the way in which social and participatory
learning take place under the premise that "human beings make themselves from the outside”
(Vygotsky, cited in Daniels, 2012, p. 86), this gives way to a socio-constructivism, where the
importance of the individual understood as a social being capable of constructing their
meanings from their own experiences.

On the other hand, meaningful learning highlights the importance of the student's
prior knowledge to acquire new knowledge. For learning to be meaningful, a favorable
attitude and an adequate presentation of the material are required. (Ausubel, Novak y
Hanesian, 1983).

To give way to a blended learning model given these approaches, it is necessary to
combine elements of two modalities and rescue strategies from each one that favor the
effectiveness of the teaching-learning process. The flexibility and fidelity of interaction in a
blended modality lies in the allocation of face-to-face time and online or distributed
instruction. The decisions of combination of space, time and fidelity are decisive to define
dimensions of interaction in a mixed learning environment.

If the advantages of blended learning are taken into account, such as the organization
of students' time, flexibility and adaptation, as well as its still perceived disadvantages such
as a lack of a clear idea of what this modality implies on the part of teachers and students,
and if we add the great weight that is still given to the figure of the teacher as a key actor, for
success in this educational modality it is necessary to consider the teacher-student
relationship. In this sense, the teacher must be a facilitator of the teaching process, a
counselor, a counselor, a designer, an advisor, a researcher, a content facilitator, a
technological facilitator, and an organizer/administrator (Gisbert, 2002; Goodyear, Salmon,
Spector, Steeples, and Tickner, 2001; Mason, 1991; Salinas, 1998).
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In accordance with the above, institutions must modify both the design of the course
and the teaching strategies to take advantage of technologies and ensure maximum
interaction, as well as the use of electronic resources that allow the development of
mechanisms of influence in mediated educational contexts. For technology. In such a way
that "the teacher acts as a mediator between the constructive mental activity of the student
and the culturally organized collective knowledge™ (Roblyer and Ekhaml, 2000, p. 19). By
combining components of two modalities, strategies of each one that favor the effectiveness
of the teaching-learning process can be rescued. In this sense, Garrison and Vaughan (cited
in Garcia, 2018) affirm that it is a transforming modality of higher education based on three
main premises: “restructuring of the usual traditional class times; integration of presence
times and online learning and redesign of the course to enhance student participation” (p.
15).

The current information society forces us to think and investigate how a learning
relationship is carried out, not only articulated by oral and written language, but also by
digital image and visual thought (Duarte, 2003). Indeed, the use of computing in learning
environments allows carrying out various activities. Finally, Brown (2000) agrees with the
benefits provided by the use of the Internet in educational environments, stating that they
promote two-way communication.

In short, when introducing a proposal that integrates online and offline, face-to-face
and distributed activities, it is a blended learning type, where its effectiveness depends on the
previous conditions of the educational center and the characteristics of the actors. education

that intervene in the teaching-learning process.

Overall objective
Carry out an initial diagnosis of the conditions of the educational context of a higher
education institution to determine the relevance of the implementation of a blended learning
model in the Industrial Engineering educational program at the Instituto Tecnoldgico

Superior de Rioverde, San Luis Potosi.
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Specific objectives
e Determine the profile of the research project prospect and the decision to proceed in
accordance with the strategic plan and financial resources of the organization.
e Identify the perception of the educational context of the students.
e Identify students' digital competence.

o ldentify the level of knowledge and level of use of technological tools by teachers.

Design

According to the Praddie instructional model, developed by Cookson (2003) to
promote online teaching through a six-stage process (pre-analysis, analysis, design,
development, implementation and evaluation), for the design of teaching strategies based on
the blended learning modality, it is essential to carry out a previous diagnosis, corresponding
to the pre-analysis and analysis stages, which can provide elements to determine the
relevance of the implementation of a blended learning model in an institution, in this case in
the Instituto Tecnoldgico Superior de Rioverde , and more precisely in the Industrial
Engineering educational program. This analysis will serve as input for the next design phase.
The objective of this stage is to collect information that is useful for planning and advancing
the course.

Figure 1 shows the pre-analysis and analysis stages of the Praddie model, as well as

the resulting products of each one.

Figura 1. Etapa de preanalisis y andlisis del modelo instruccional Praddie

Modelo instruccional
PRADIIE
PRE ANALISIS

Recursos Financieros
Intereses de los participantes PRODUCTO > -I
Plan Estratégico
ANALISIS
Contexto Educativo
Estudio de necesidades
——PRODUCTO—)
Niveles de competencia de entrada
y salida

Fuente: Cookson (2003)
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The study is of a mixed methodological nature: it combines methods according to the validity
criteria (Reigeluth and Frick, 1999), seeking a complementarity between qualitative and
quantitative methodologies.
To determine the pre-analysis, a semi-structured interview was conducted with the career
coordinator of the Industrial Engineering educational program, a program in which blended
learning strategies will be implemented. Thus, a qualitative technique was chosen, since it
allows a greater understanding of people's motives and beliefs (Ugalde Binda and Balbastre-
Benavent, 2013). It was developed with the aim of identifying the factors that may influence
a poor implementation of a mixed learning methodology.
The dimensions of the interview were worked from what was proposed in a similar study
developed by Simén, Benedi, Blanché, Bosch and Torrado (2018), who affirm that these are
decisive factors that can affect the implementation of a blended learning model. The idea of
carrying out the interview is to determine if the institution is an eligible prospect for the
development of blended learning strategies, as well as to have sufficient elements to make
the decision to proceed with the project given the current conditions beyond the interference
of the researcher. .
Table 1 breaks down the categories and subcategories for this unit of analysis.

Tabla 1. Categoria Plan Estratégico y Recursos Financieros

Categoria | Definicion Subcategorias NUm. de
preguntas
Plan Cuestiones 1)  Infraestructura/espacios virtuales y 6
estratégico | estratégicas y fisicos
y recursos | financieras 2)  Competencias digitales
financieros | establecidas docentes/formacion del profesorado

dentro de plan de | 3)  Directrices o politicas institucionales
la organizacion. | 4)  Acceso a recursos tecnologicos

5) Carga docente

6) Predisposicion del alumno/escasez de

recursos del alumno

Fuente: Elaboracion propia con base en Simoén et al. (2018)
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An analysis of the interview was carried out in the computer program ATLAS.Ti. A
transcript of the interview was carried out using a word processor to be analyzed according
to the categories that made it up. The codes that guide the interpretation of the discourse
come from the questions that guide the evaluation of this stage suggested by Cookson (2003).

Figure 2 shows these categories.

Figura 2. Codigos para el analisis del discurso de la entrevista

e es parte de
{-\prf)ba.cu)n del proyecto .p_’ compromiso institucional
institucional

es una propiedad de

organizacion h

Plan estratégico de la esta asociade con N N
& ; Recursos financieros

Fuente: Elaboracion propia

On the other hand, the quantitative analysis of the data allows to have a structured
approach to study the phenomenon and offers the possibility to investigate in large
populations. Thus, statistical generalizations can be reached that provide a vision of social
reality, in addition to allowing a counting or computation method to be applied so that a
collection of perceived facts can be countable (Bunge, 2000; Ugalde and Balbastre, 2013). .
Descriptive statistics provide measures that serve as a reference to identify the state of the
variable, they provide us with a photograph of the situation.

In this sense, the survey was used because it allows a more generalized access to the
members of a population and it is possible to ask in an indirect way, not very personalized,
which provides greater freedom to the people surveyed to answer. It also ensures some
objectivity in the data collected. A disadvantage is the complexity, both due to the technical
demands of the questions and the difficulties in applying them, since obtaining answers and
timely completion is not always successful (Nifio, 2007, p. 63).

The first questionnaire was carried out with the objective of determining the current
situation of the educational context and the conditions that prevail within the system. Some
of the relevant aspects to consider for the implementation of technological resources given
the educational context are: access to technology, ease of use, technical support, interactivity,

technological needs and requirements of the organization (Bates and Poole, 2003; Escamilla,
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1998; Simon et al., 2018). According to this, the questionnaire was developed from three

dimensions: access to digital media, quality of educational service and the needs of the

institution.

The reliability of the instrument was evaluated through the internal consistency or
homogeneity index, a measure that refers to the interrelation that the items have between
them (Celina and Campo, 2005), through Cronbach's alpha coefficient (Cronbach, 1951). .
The value was determined with the MS Excel program, where data tables can be created. The
columns represent the variables and the rows, each of the respondents. The values are those
answered by each of the respondents. The result was a Cronbach's alpha of 0.93, since the
internal consistency is greater than 0.70, the result is considered acceptable.

Regarding the digital competence of students, authors such as Bates and Poole (2003)
agree in suggesting questions to guide this type of analysis: what digital competences or skills
are students expected to have before they start the program? For this reason, the application
of a questionnaire of 35 questions as statements about digital skills is chosen. The responses
are presented using a five-point Likert scale. This instrument is based on the digital skills
matrix prepared by the Coordination of Technologies for Education-h@bitat puma (2014). It
is organized into seven categories (Avitia and Uriarte, 2017).

In the instructional model proposed by Cookson (2003) for the analysis stage, it is
necessary to determine the gap between current skills and expected skills. In accordance with
this, the questionnaire applied to teachers aims to identify the level of use and knowledge of
technological tools in teaching practice. It is a five-dimensional self-administered
questionnaire that follows the digital skills framework of the National Institute of Educational
Technologies and Teacher Training [Intef] (2017). It is valued in two dimensions: knowledge
and use. He has a Cronbach internal consistency index above 0.8 (Touron, Martin, Navarro,
Pradas and Ifiigo, 2018). As a first instance, it collects personal data and then the questions
are applied.

The application was carried out through an online procedure using the Google Form
tool to a sample of the professors who make up the Economic-Administrative academy of
the institution. Regarding the validation of the instrument, which "consists of asking a series
of people to demand a judgment towards an object, an instrument, a teaching material, or
their opinion regarding a specific aspect” (Cabero and Llorente, 2013, p. 14), what is
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proposed by Robles and Rojas (2015) is considered. This process is summarized in Table

Two.

Tabla 2. Proceso de validacion

Objetivo Analizar la pertinencia del cuestionario al objeto de estudio y su

adecuacion al contexto.

Expertos Dos expertos con trayectoria de cinco a siete afios en el campo de la

investigacion educativa, con grado de doctorado en el area de educacion.

Modo de Método individual donde se obtiene la informacion de cada uno de los

validacion expertos.

Fuente: Elaboracion propia

The information is obtained through a questionnaire consisting of six questions. The
first two regarding the relevance of the items with each category, the following two regarding
the formulation of the items, writing and understanding, a question intended for each expert
to add or delete categories or items, and a last one to obtain information regarding to scale
the questionnaire.

Of each pair of questions, one of them was a four-point Likert scale: 1 = Very low, 2
= Low, 3 = High and 4 = Very high, while the other question was open so that each expert
had the opportunity to to express recommendations on each of the aspects. For this case, an
adaptation of the original Likert scale from seven to five points was made on the
recommendation of the expert peers in the validation process.

The operationalization of the variables for the quantitative part is described in the
following table 3.
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Tabla 3. Conceptualizacion y operacionalizacion de variables

Variable Definicion Categorias ftems | Escala | Indicador/Resultado
La representacion social y el Acceso a los 2 Likert | 1-1.6 Basico
3 é significado que el alumno Medios digitales de
S é tiene de lo que acontece en su cinco | 1.6-3.33 Medio
;‘; ;_.;’: experiencia y realidad escolar | Calidad en el 6 puntos
g % (Mateos, 2008). servicio 3.33-5 Avanzado
° educativo
Las habilidades y précticas Acceso a la 8 Likert | 1-1.6 Basico
requeridas para el uso de informacion de
nueva tecnologia de manera | Comunicaciony 8 cinco | 1.6-3.34 Medio
% significativa y como Colaboracién puntos
= herramienta de aprendizaje, Ambientes 4 3.35-5 Avanzado
? trabajo y tiempo libre. virtuales
é Comprende el fenémeno Administracion 6
% esencial de tecnologias de la
S digitales tanto en la sociedad Informacion
%_ como en la propia vida, y la Manejo de 3
§ motivacién a participar en el medios
mundo digital como actor Hardware 2
activo y responsable. Seguridad de la 4
Informacion
Uso critico y seguro de las 8 Likert | 1-2.33 Basico
tecnologias de la sociedad de Informacion de siete
la informacion para el trabajo, puntos | 2.33-4.66. Intermedio
s 9 el tiempo libre y la Comunicacion 14
% § comunicacion. Se apoya de 4.66-7 Avanzado
& < | lashabilidades TIC bésicas: Creacion de 6
3 .g’ uso de ordenadores para contenidos
recuperar, evaluar, almacenar,
producir, presentar e Seguridad 6
intercambiar informacion, y
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para comunicar y participar Resolucién de 12

en redes de colaboracion a problemas

través de Internet.

Fuente: Elaboracion propia

Population and sample

For the application of the field study, the students of the Industrial Engineering
educational program are taken as the population, since the present proposal will be oriented
to attend students of that segment. According to the 2018 Statistical Yearbook of the National
Technological Institute of Mexico (Balderas and Saenz, 2018), 532 students are enrolled in
said educational program at the Instituto Tecnoldgico Superior de Rioverde. The proposal is
designed for the subject of Marketing, which is taught in the sixth semester. To identify the
teaching digital competence, we worked with the professors of the Economic-Administrative
area of the institution.

The first questionnaire was applied with the objective of determining the students'
perception regarding the current situation of the educational context and the conditions that
prevail within the system. It was applied to two groups of morning shift students enrolled in
the subject in the January-June 2021 semester; a total of 77 through non-probabilistic
sampling by trial.

The second questionnaire was applied with the objective of identifying the level of
digital competence of the students. The sample was selected through a non-probabilistic
sampling for convenience to a group of students of the morning shift of the Marketing subject
of the semester January-June 2021. In total, 43 students answered the questionnaire.

To identify the level of digital teaching competence, an electronic form was sent to
eight teachers who are part of the Economic-Administrative Academy. The selection of the
sample was carried out through a non-probabilistic sampling by judgment. In this case, the
eligibility criterion was based on the application of the questionnaire to professors with full-

time appointments.
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Procedure
The questionnaires were applied through the Google Forms tool. It was an online
questionnaire whose access link was published on the Classroom platform, where students
currently take several of their subjects. Within the form, a legend was included that requested
the consent of the students to participate in the study voluntarily and that guaranteed
confidentiality, as well as the ethical and academic use of the results obtained. As for

teachers, the questionnaire was sent to their email.

Analysis of data

The data was subjected to descriptive statistics to account for the perception of the

sample according to the questionnaire. For this analysis, the MS Excel program was used.

Results

Interview
An analysis of the information obtained was carried out. This analysis is adequate
given the diagnostic nature of the study, which does not consist in the creation of theory, but
in obtaining the necessary input for decision-making regarding the project and the creation
of a blended learning course as close to the conditions of the educational context and
resources of the institution.

The analysis is presented below, as well as the results of the interview.

Approval of the institutional project

The interviewee expresses a favorable opinion regarding the approval of the
project by both the authorities and the students. A mixed modality of learning has already
been implemented in the Saturday mixed modality Business Management educational
program. Regarding the school modality, there seems to be flexibility, especially if the
following is taken into consideration: "In theory, if it is implemented in a school student,
there would be no major problem on the part of the guidelines, if it were to be implemented
by the Management in relation to the director current” (Educational Program Coordinator,
2021).
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When asked about the willingness of students to study under this modality, he also showed a

positive attitude: "I think they would accept it well where they establish their times and dates”

(Coordinador de Programa Educativo, 2021).

Institutional commitment
Regarding institutional commitment, a relationship is found with teacher training
in digital skills for teaching when mentioning that teachers are responding positively to these
trainings and that the commitment of the institution is given regarding teacher training and
flexibility. in some cases in the teaching modalities. The career coordinator mentions an
example of a particular case, where students of the school modality had to change to a mixed
modality due to teacher needs:
| can present a good example that is blended with 90% remote, with a remote
teacher, prior to this pandemic they already had two semesters working like
this, remote, that is, 10% face-to-face and 90% online. Yes, there is that
flexibility on the part of Management (Coordinador de Programa Educativo,
2021).

Strategic plan of the institution
It is expressed that there are institutionally flexible policies, in the didactic context,
although it is mentioned that a limitation to implement educational innovations in terms of
modalities is the number of students per group:
By regulation, because that is what the guideline indicates, that there should
be around 30 to 35 students and well, there in the Technological, mainly in
Industrial, sometimes we exceed a bit, because they are the needs to cover to
maintain an enrollment (Coordinador de Programa Educativo, 2021).
In this sense, large groups represent a high burden for the teacher who works with

virtual environments.

Financial resources
Financial resources are closely related to support for teaching. In the words of the
career coordinator: “Because we are a decentralized technology company, we receive support

from the federal government, 50%, and another 50% from the state government.” In this
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regard, he mentions an example of the relationship between support for teaching and the
budget:
For example, the 28 hours in front of the group and the 12 hours of the load
of a full-time teacher, within which a space should be included to develop
their work material; Unfortunately right now that is being restricted.
This comment represents the limitations of financial resources that affect support for
teaching.
Other aspects that stood out in the interview as points for improvement or to be considered
were: the current storage capacity of the Moodle platform, the average capacity of the
institutional internet network and limitations that some students may have to connect to

online classes only from their smartphones.

Perception of the educational context
Next, the results of the application of the first questionnaire to measure the perception

of the educational context are presented. The results are shown in table 4; They are presented

by category.
Tabla 4. Acceso a medios digitales
ftem Minimo | Maximo Media Resultado
Facilidad de acceso a internet 1 5 3.208 Medio
Facilidad de acceso a una|l 5 3.76 Medio
computadora o dispositivo movil

Fuente: Elaboracion Propia
The table above shows the results for the category of access to digital media. The
students state that they have medium access to the internet. In both items, the results are
above average, which suggests an acceptable availability of both Internet access and a

computer or mobile device.
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Tabla 5. Calidad en el servicio educativo

item Minimo | Maximo Media Resultado
Calidad en el servicio educativo 1 5 3.68 Medio
Disponibilidad de los maestros 1 5 3.74 Medio
Uso adecuado de los materiales 2 5 3.64 Medio
didacticos para el aprendizaje en
linea
Satisfaccion con el personal docente 2 5 3.87 Medio
Interaccion maestro-alumno en la 1 5 3.74 Medio
plataforma
Percepcion de aumento en el nivel de 1 5 3.24 Medio
aprendizaje

Fuente: Elaboracion propia
Table 5 shows that the perception of the students regarding the quality of the
educational service is regular. It can be seen that the items "Satisfaction with the teaching
staff" (3.87), "Availability of the teachers" (3.74) and "Teacher-student interaction on the
platform" (3.74) are the most valued. The result of the rest of the items does not differ much
from each other.

Tabla 6. Necesidades de la institucion

la informacion ofrecidos por la

institucién

ftem Minimo | Maximo Media Nivel

Espacios adecuados para las clases 1 5 3.33 Medio
presenciales y en linea

Recursos y servicios de tecnologia de 1 5 3.298 Medio

Fuente: Elaboracién propia

Table 6 shows that the students perceive the category of needs of the institution as
medium or regular, and give a higher score to “Adequate spaces for face-to-face and online

classes”.
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Student Digital Competence

Tabla 7. Resultados por dimension de la competencia digital de los estudiantes

Categoria Media Nivel
Acceso a la informacion 2.72 Medio
Comunicacion y colaboracién 2.86 Medio
Ambientes virtuales 3.27 Medio
Administracion de la informacion 3.19 Medio
Seguridad de la informacién 3.37 Alto
Manejo de medios 2.40 Medio
Hardware 291 Medio

Fuente: Elaboracion propia

Table 7 shows the results of the evaluation of the digital competence of the students
according to their perception. There it is observed that in all the categories an average score
was obtained, except for the category "Information Security", which registers a high level, a
score of 3.37, slightly higher than the rest. Even though the rest of the categories have a
medium level, the categories that registered the lowest score are “Media management” (2.40)
and “Access to information” (2.72).

For the interpretation of the results, the matrix of digital skills proposed by the
Coordination of Technologies for Education-h@bitat puma (2014) is taken as a basis, which
establishes three levels of digital skills, and each of the categories or items contains items
representing one of these three levels. The items found in the level one category are those
that are considered general knowledge in the use of ICT; level two items represent the
knowledge that students acquire and develop in their training journey, and level three items
are specialized or technical knowledge related to the use of ICT. This provides a reference to
interpret whether students have level one, two or three digital skills, which leads to
determining the aspects to prioritize if a digital literacy program is necessary.

Figure 3 shows the skills corresponding to level one. The mean for these skills is 3.67.
Among the level one skills that stand out are the use of chats and videos, the ability to work
with spreadsheets, as well as publishing and sharing files.
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Figura 3. Habilidades de nivel uno

Habilidades de nivel 1

Puedo trabajar con hojas de cdlculo: crear, abrir o editar. . I 5.08
Puedo trabajar con documentos en procesadores de texto:. . I 3.58
Sé crear, abrir v eliminar archivos compartidos. I 377
Participo en grupo (Grupos de Facebook, Grupos de. . I 3.42
Utilizo chats ovideo (Hangouts, Skype, WhatsApp). NI 142
Publico y comparto archivos (audio, video, imagen y.. I 5.36

Soy capaz de realizar trdmites administrativos en linea, .. I 549

Habilidad

Cuando busco informacion en Intemet uso principalmente. . I 201

0 05 1 15 2 25 3 35 4 45 5
Media

Fuente: Elaboracion propia
Figure 4 shows level two skills, which represent the knowledge that students acquire
during their training journey. The average of the mean is 2.76. The highest scoring level two
skills are knowledge of how to submit assignments and review teacher feedback on the

platform and the ability to edit, share and download documents in the cloud.

Figura 4. Habilidades de nivel dos

Habilidades de nivel 2

Cito las fuentes de donde se extraen las i

Ag que utilizo. 198

Hago periddicamente respaldos de seguridad de la informacién I 3. 16
Identifico las diferentes formas de robo de datos: Spyware, malware, registro de captura... I 19
Borro historial y cookies al emplear equipo ajenc. I G G
Soy capaz de paginar un documento con secciones en un procesador de texto  IEEEEEEEEEEEEEGEGEGGG_G_G_GGGNG__—_——————— ) 15
Me considero eficiente para crear bases de datos con un gestor de bases de datos  IEEEEEEEEEEEENN—__ 7 47
Sé cdmo participar en un fore: colocar un nueve tema de discusién, ordenar respuestas.  IEEEEE———— 55
Puedo participar en wikis dentro de la plataforma educativa de la institucién. GGG ) 13

Puedo localizar, descargar y utilizar recursos y al 3.02
g Conozco como enviar tareas y revisar los comentarios del docente en la plataf 4.44
E Soy capaz de editar, compartir y descargar documentos en la nube. 3.28
% Sincronizo dos 0 més cuentas de correo electrénico 3
I Sincronizo carpetas o etiquetas de correo electronico  IEEEEGEGEGGG—— G S

Gestiono antivirus para Android y Windows en mi dispositivo mévil. I (G5
Instalo antivirus para Android y Windows en mi dispositivo mévil. I .37
5é como personalizar la barra de herramientas del navegador. I .

Organizo mis sitios favoritos de intemet en carpetas. IS 55

Sé cdmo citar en un documento las fuentes de internet lead 2.35

Empleo bibliotecas digitales en linea. MG 1.7
0 0.5 1 15 2 25 3 35 4 45 5

Media

Fuente: Elaboracion propia
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Regarding level three skills, those that refer to specialized or technical knowledge,
figure 5 shows the results of each of the skills corresponding to this item. The average of the
means is 2.54. And the skills that stand out the most from level three are the creation of

dynamic tables of contents and indexes and the ability to create and edit macros in a sheet.

Figura 5. Habilidades de nivel tres

Habilidades de nivel 3

Me considero eficiente para instalar un sistema. . NN .77
Hago uso de software para conversion, creacion y.. I .05
Soy capaz de integrar una secuencia de imagenes. . IIIIIIIININNN——— .07
Se crear tablas dinamicas de contenido e indices. . I 3.14
Soy capaz de crear y editar macros en una hoja.. I .79

Habilidad

Sé utilizar metabuscadores. IIIIENEEGEGGGNGNGGNG_———— .19
Utilizo operadores booleanos para hacer. . I 216

0 05 1 15 2 25 3 35
Media

Fuente: Elaboracion propia

Digital competence of teachers
The questionnaire was answered by eight full-time professors from the Economic-
Administrative academy of the institution. One of them was between 20 and 31 years old,
four between 31 and 40 years old and three between 41 and 50 years old. The average
teaching experience of the participants is four years, with the exception of one, who stated
that he had 25 years of teaching experience. For the interpretation of the results of each of
the categories related to digital teaching competence, the hierarchy provided by Intef (2017,
p. 4) was considered, which establishes the following:

e The basic level: this person has a basic level of competence that can develop

their digital competence with some level of support.
e The intermediate level: this person has an intermediate level of competence
and through the resolution of simple and defined problems can develop their

digital competence.
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e The advanced level: this person has the ability to guide others to develop their

digital competence in other contexts.

Tabla 8. Resultados por dimension de la competencia digital de los docentes

Dimension/Estadisticos Nivel de Nivel de uso Resultado
descriptivos conocimiento
Informacion 3.05 2.73 Medio/Medio
Seleccidén y creacion de 2.67 2.37 Medio/Medio
contenido
Comunicacion 2.63 2.34 Medio/Medio
Seguridad 2.67 2.31 Medio/Bajo
Resolucion de problemas 2.99 2.69 Medio/Medio
Media 2.80 2.49 Medio/Medio
Desviacion estandar 0.20 0.21
Varianza 0.03 0.03

Fuente: Elaboracién propia

In table 8 it can be seen that, in most categories, teachers have a level of use and
knowledge of technological tools in their practice of medium level. The Security category is
the only one with a low level in terms of its use. The mean of the use of the tools, that is,
2.48, is lower than the mean of the level of knowledge, 2.80, which indicates that the teachers
have a greater knowledge of the tools than the use they give to them. In general, it is observed
that the level of use and knowledge in the five categories is of a medium level, which
indicates that through instruction and the resolution of defined problems they have the

potential to develop their digital competence.

Discussion

The results obtained indicate an adequate relevance of a hybrid learning model in the
institution. In the pre-analysis phase, favorable responses are identified by an educational
manager regarding the categories analyzed, mainly in terms of the willingness and flexibility
of decision makers, policies and institutional guidelines. On the other hand, the perception

of technological infrastructure and financial resources poses certain limitations to Internet
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access, as well as adjustments in the teaching load due to financial restrictions. Although it
is true that previous attempts at a hybrid modality are mentioned in the interview, these do
not seem to have a solid structure or to have been approved under an initial diagnosis. On
this particular issue, two aspects that facilitate the implementation of this modality are
highlighted: the willingness of teachers to improve their digital skills and the flexibility of
institutional policies for its adoption.

Another key component in determining the viability of the proposal is the students'
perception of the educational context. In this sense, it is important to point out that the results
obtained show a good level of acceptance towards the categories of this construct. It should
be noted that the two items with the lowest score turned out to be: Internet access and the
perception of increased learning. This is especially relevant given that the questionnaire was
applied in a school year where the learning modality was completely online due to the health
contingency due to covid-19. Despite not being low scores, they are elements to consider
when designing teaching strategies based on a blended learning modality. It is also necessary
to make methodological adjustments to move from a virtual modality to a hybrid one that
weighs the limitation of Internet access by combining face-to-face classes with distributed
resources that resolve the implication of synchronous online classes and at the same time take
advantage of the distribution of materials for development. of strategies with a flipped
classroom that maximizes the perception of student learning.

The uniformity in the results of the digital competence of the students is remarkable,
which may be due to the transition from face-to-face to virtual classes, a circumstance that
leads them to improve these skills. Even so, the reinforcement of the skills that have to do
with access to information and media management should be considered for the best use of
the subjects in a combined modality. Improving these skills also improves the attitude and
care for the implementation of innovations, as mentioned by Martin et al. (2014).

Teaching digital competence is a key component for the development of institutional
curricular programs. Knowledge of technological tools is inoperative if they are not presented
to the same extent in teaching practice. This is consistent with the results, since a higher level
of knowledge than use of technological tools has been found in all categories. Likewise, it is
noted that the Information dimension, which consists of the location, identification and
storage of information for the identification of its use in teaching practice, is the one with the

highest score obtained, followed by the Problem Solving dimension.
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This suggests a high adaptation to the needs of the student body to provide
information that helps to understand the topics that are addressed in the subjects. On the other
hand, it is essential to help improve the digital skills of teachers regarding security and
communication: the first essential to create safe online work environments and the second to
promote collaborative, research-based and multidisciplinary learning (Gallou and Abrahms,
2018), which favors the creation of learning communities in accordance with a socio-

constructivist approach to learning (Vygotsky, 1978).

Conclusions

The situation of uncertainty that all educational levels in Mexico are going through demands
the understanding of a new educational dynamic. The safe return to classes depends on the
conditions provided by each educational center to ensure such safety, without losing sight of
the fulfillment of its main objective: educational excellence, as established by the General
Law of Higher Education in Mexico. Thus, identifying the elements that intervene in a hybrid
learning proposal given the health contingency that the world is going through is crucial for
its effective implementation.

The diagnosis made allowed to fulfill the general objective of identifying the relevance of a
hybrid learning model in the Industrial Engineering educational program at the Instituto
Tecnologico Superior de Rioverde, San Luis Potosi. The results suggest a relevance to start
the design of strategies for this modality, however, it is necessary to take actions such as the
search for alternatives of free and functional access platforms to support the contents, the
support to teachers for the preparation of contents in online, introductory digital literacy
courses for both teachers and students that allow them to solve some aspects of information
and communication technologies (ICT) for the use of a hybrid environment. In general, both
the perception of students and educational managers about the context is good, which fosters
favorable environments for the appropriation of a mixed modality.

The digital skills that most predominate in students are level one skills. Likewise, the skills
that dominate the most in these categories are the management of chats and spreadsheets.
This finding is important to define the content of a course that can enable students in digital
skills at higher levels.

Regarding the results of digital teaching competence, a medium level is found in all
categories, which means that they may be able to develop their digital teaching competence
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through a training program that allows them not only to raise their level in these skills, but

also help others achieve it.

From the technological point of view, the implementation of a proposal for a hybrid
modality is pertinent and capable of sustaining a constructivist approach to learning, but it
must be implemented in harmony with a pedagogical approach in accordance with the
requirements of this modality. This is consistent with the results of Méndez and Morales
(2020), who conclude that this relevance will only be effective when treated as an approach
that equally requires the appropriation of educational managers. The hybrid modality cannot
only be seen as a transitory educational trend, it must be understood as the new prevailing

educational modality of higher education.

Future lines of research

This diagnosis was made with the aim of determining the relevance of a blended
learning model for a higher education institution. The study variables were mainly related to
the perception of educational managers and the digital skills of those involved in the
teaching-learning process. Inquiring about aspects such as the motivation and perception of
the student to join a hybrid model are complementary lines of research to the present, which
help to specify blended learning teaching strategies specific to the needs of these educational
actors. Another relevant line of research is about learning methodologies corresponding to
blended education. In this sense, it is about seeing this methodology also from a pedagogical
approach that supports it but with more practical overtones. Although this initial diagnosis is
the turning point to proceed with the decision and prepare those involved in the teaching-
learning process in terms of ICT tools, these considerations must be complemented with the

learning needs of the subjects to whom the proposal is addressed.
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