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ABSTRACT

This article reports on the validation of an instrument designed to measure innovative
actions with ICT in pedagogical practices, in terms of: ease of use, perceived utility, resistance to
change, trust and intention of use. It is made up of 32 items with Likert-type scale. The
validity of the content was evaluated through the judgment of 6 experts, the validity of the
construct through convergent validity to adjust the instrument; also, a reliability analysis
was carried out since Cronbach's Alpha, Omega and Division by halves. Among the reliability
values obtained is Alpha Cronbach with 0.993, Omega with 0.994 and Division by halves with
0.974, it is evident a very high consistency and means that the instrument can be used as
a reliable technique of data collection, likewise the convergent validity indicates the
dimensionality of each of the factors. It is concluded that the instrument is safe, reliable and
valid in the measuring innovative actions with educational technologies in the pedagogical
praxis of the educator.

RESUMEN

Este articulo da cuenta de la validacién de un instrumento disefiado para medir acciones
innovadoras con TIC en practicas pedagogicas, en términos de: facilidad de uso, utilidad
percibida, resistencia al cambio, confianza e intencion de uso; conformado por 32 items
con escala de tipo Likert. Se evalud la validez de contenido a través del juicio de 6
expertos, la validez del constructo mediante validez convergente para ajustar el
instrumento; también, se realiz6 un analisis de confiabilidad por medio del Alpha de
Cronbach, Omega y divisién por mitades. Entre los valores de confiablidad obtenidos se
encuentra Alfa Cronbach con 0.993, Omega con 0.994 y Division por mitades con 0.974,
se evidencia una consistencia muy alta y significa que el instrumento puede ser utilizado
como herramienta confiable de recoleccion de datos, igualmente la validez convergente
indica la dimensionalidad de cada uno de los factores. Se concluye que el instrumento es
seguro, confiable y valido en la medicion de acciones innovadoras con TIC en la praxis
pedagogica del educador.
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SUMMARY

Este artigo relata a validagdo de um instrumento destinado a medir agbes inovadoras com TIC
nas praticas pedagogicas, em termos de: facilidade de uso, utilidade percebida, resisténcia a
mudanca, confianga e intengédo de uso; composto por 32 itens com escala tipo Likert. A validade
de conteudo foi avaliada através do julgamento de 6 especialistas, a validade de construto através
da validade convergente para ajuste do instrumento; Além disso, foi realizada uma analise de
confiabilidade através do Alfa de Cronbach, Omega e divisdo por metades. Entre os valores de
confiabilidade obtidos estdo Alfa de Cronbach com 0,993, Omega com 0,994 e Divisdo ao meio
com 0,974, uma consisténcia muito alta é evidente e significa que o instrumento pode ser utilizado
como uma técnica confiavel de coleta de dados, da mesma forma a validade convergente indica o
dimensionalidade de cada um dos fatores. Conclui-se que o instrumento € seguro, confiavel e
valido na mensuracao de a¢fes inovadoras com as TIC na praxis pedagdgica do educador.

Introduction

Innovative actions mediated with ICT are based on critical reflection and the "construction of
heterogeneous pedagogical contexts conceived for a diverse education” (Contreras et al., 2019, p. 94).
These serve to foster new conceptualizations, responsibilities, social roles and the development of
technological and communicational skills; hence, formative processes are undergoing new changes based
on strategic alliances and methods that strengthen the construction of knowledge. In this sense, the role of
the teacher involves going beyond teaching, such as researching, learning and developing digital skills to
implement virtual learning environments, which make the implementation of learning ecosystems viable and
facilitate "the transformation of information and the generation of more effective knowledge in the student body"
(Picon et al., 2020, p. 13).

Innovative actions are intended to make students feel autonomous and proactive participants in the
management of knowledge, and also to facilitate decision making in terms of their learning. Hence, "teachers
must be able to create and coherently apply the strategies they consider, in order to dynamize the educational
act and face their daily life in the classroom" (Intriago et al., 2022, p.1152) with the help of innovative actions
that allow the sustainable use of information, the production of digital content, collaborative work, the practice
of legal and ethical behaviors, among others.

Finally, the above becomes a challenge in order to strengthen the development of competencies focused on
technology and knowledge management, so that educators have sufficient confidence in their abilities when
employing innovative actions with ICT and a clear perception of their usefulness.

Theoretical perspective

Innovative teaching actions are processes, procedures and methods through which a teacher finds the need to
facilitate the use, perceived usefulness, resistance to change, confidence and intention to use ICT in his/her
pedagogical praxis. These actions are linked to the educator's knowledge of his or her technological
competencies and the control of these in relation to an intention; therefore, they are associated with
educational actors, activities and methods that require effective planning, evaluation and analysis to achieve
a valuable educational process. Thus, in planning, activities are built and implemented that end up configured in
an action plan; therefore, evaluation ends up becoming a phase that helps to examine the practical sense of
innovative actions, review educational and technological advances, among others.

Educational innovation

According to Piedrahita (2023, p. 12), innovation is a process that "allows to identify a need or an idea to
transform them into new, improved or different objects. At the same time, it is a multi-faceted process that
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involves people, processes and technology" (Owen et al., 2020, p. 3). For Yero et al. (2021, p. 226) innovation is
a "process that produces changes in both conceptions and practice", requiring the creativity, imagination and
knowledge of the teacher. Imberndn (1996, p. 64) asserts that "educational innovation is the attitude and the
process of inquiry of new ideas, proposals and contributions, carried out collectively, for the solution of
problematic situations of educational practice". This shows that innovation makes possible the creation of new
pedagogical exercises and the optimization of academic performance.

From this perspective, it is useful to consider innovation as a way of combining pedagogical trends with
technological trends as they develop, becoming a relevant process in school management. Thus, "on the
subject of innovation, certain capabilities are required to achieve results that impact more efficiently” (Delgado
et al., 2023, p. 4), in terms of "meeting the needs of society in terms of greater efficiency, compared to existing
solutions, and that create better capabilities for the use of assets and resources” (Alonso-Martinez et al.,
2015, p. 53).

Unesco (2018, p. 3), defines educational innovation as "a deliberate and planned act of problem solving,
which aims to achieve higher quality in student learning, overcoming the traditional paradigm"; therefore,
educational innovation must be able to continuously respond to changing situations to produce better results or
generate a social and cultural impact. Thus, such innovation ends up being accepted by the different actors in the
educational process as they establish relationships with ICTs and face challenges that involve educational
institutions and cultural factors. This type of innovation seeks to solve pedagogical and technological
problems "in a novel, effective, efficient, sustainable, participatory and even co-creative way" (Ledn et al.
2012, p. 41).

Finally, it can be established that educational innovation integrates a systemic character and, therefore, a link with
pedagogy and didactics, requiring discussions around its transfers. Educational innovation ends up being a
process that involves the selection, organization, planning and creative use of elements that are part of school
management. Therefore, the main objective of any educational innovation is to ensure that the learner has a
comprehensive education, which is why it is necessary for teachers to be clear about what they are going to
teach and how they are going to do it through the use of innovative actions mediated with ICT.

The value of ICTs as mediators in the teaching process

The use and appropriation of ICT in the pedagogical praxis of the teacher helps the learner to become a
proactive subject as he/she socializes or builds knowledge that bets on the achievement of certain
performance indicators or learning outcomes. In this sense, "the teacher assumes the role of guide and
facilitator, which varies the way he/she interacts with his/her students, the way he/she plans and designs the
learning environment” (Coronel et al., 2020, p. 124).

Therefore, educational technologies become resources that can transform realities, facilitate curriculum
development, support teaching and favor research processes; they are also useful for fostering
communication, creative thinking and interpersonal relationships; Therefore, it is clear the value of ICT as
developmental learning tools, which demand constant feedback from teachers from multidisciplinary and
pedagogical perspectives, in this sense the role of the teacher as an actor of change, in its function to train students
and stimulate their human development from the deployment of techniques and tools themselves, the assimilation
of scientific and technological innovations, the promotion of research of new ways of doing, their active and
responsible integration as a useful individual to society (Mejia et al., 2017, cited by Sevillano et al., 2023, p.
431). From the motivational point of view for the student, educational technologies are significant, since
they end up "turning him/her into the main protagonist in the teaching-learning process, which allows
promoting his/her autonomy and encouraging innovation" (Quezada, 2022, p. 25).

Relevance of the evaluation instrument for innovative actions mediated with ICTs.

With regard to the structure and relevance of the evaluation instrument, key dimensions relevant to the
assessment of innovative teaching actions were identified: ease of use, perceived usefulness, resistance to
change, confidence and intention to use.

The first dimension, ease of use, derived from the theory of the technology acceptance model "is
related to degree of effort, is presented as the user of the technology considers that the use of this




XOOPIA-SOPHIA

ISSN (electronic): 2346-0806 ISSN (print): 1794-8932

will not cause him/her to develop greater effort” (Davis, 1989, cited by Villa et al., 2015, p.59). In other words: "it
refers to the user being free of effort when he/she intends to use the technologies” (Bhatti, 2007; Davis, 1989;

Grandon and Duran, 2008). In the same sense, it has to do with "the ease of using technology for a specific
purpose and without so much effort" (Davis et al., 1989, p. 987).

The second dimension, perceived usefulness, is the subjective probability that the user of the technology will
improve his or her performance compared to previous technologies (Bhatti, 2007; Davis, 1989). Hence, it is
understood as "the degree to which a person believes that the use of a particular system would improve his or
her job performance” (Davis et al., 1989, p. 985).

The third dimension, resistance to change, is elucidated as a difficulty in breaking routines or the emotional
stress produced by the expectation of change (Guo et al., 2013); basically, "resistance to the idea of losing
something that is valuable or losing something known in order to gain something unknown" (Ibrahim et al...,
2013), 2013); for such reason, "resistance to change refers to the opposition to any change in status that
regardless of whether or not it is compatible with the potential user's values, ideas or past experiences"
(Sanchez et al., 2017, p.8).

The fourth dimension, trust, reflects the relevance of the certainty that the individual perceives about the
fulfillment of the expectations he/she has about the behavior of the other party in a given process or action
(Gefen, 2000); trust should be considered as an "intangible value that influences the decision making of
individuals and that in crisis situations decreases, due to the insecurity and changes associated with this
situation” (Abad, 2013, p.59); thus, "trust plays a crucial role in building lasting relationships in the long term,
especially in situations where one of the parties perceives risk, uncertainty or interdependence” (Palvia, 2009,
p. 213).

The fifth dimension, intention to use innovative actions with ICTs, has to do with the user's determination to
perform a specific behavior (Fishbein and Ajzen, 1975), and is considered as "a positive influence on the use of
technology"” (Venkatesh et al., 2003). It refers to the desire to perform or not a behavior being a determinant
antecedent to carry out an action (Ajzen, 1996; Tavera and Londofio, 2014; Ajzen and Fishbein, 1977).

How to develop innovative actions mediated with ICT

The purpose of innovative actions is to strengthen the professional and occupational profile of the teacher
to make the student an actor with skills that allow him/her to "organize his/her learning potential so that
he/she can adapt it to different contexts; in other words, it facilitates the path towards autonomous learning,
learning to learn" (Jaramillo and Osses, 2012, p. 119). For this reason, it is necessary that from the
pedagogical exercise the teacher takes into account epistemic, technological, cultural, social and conditional
aspects that help to adequately design and regulate the development of strategies, activities and tasks, both
academic and interactive, that facilitate the implementation of such actions.

It is important that the strategies for the development of innovative actions involve the various disciplines that
are part of the curriculum, with the students' previous knowledge, the teacher's capabilities and the technological
resources of the institution. Thus, such actions become a means to learn from an integral perspective and
not as a purpose in itself. Consequently, teachers need to plan, forecast, undertake innovative activities and
program, or at least ask themselves: Am | clear about the innovative actions mediated with ICT that | am going
to implement in the classroom? Do | understand and learn what | must do or optimize to achieve them? Do |
have the appropriate, timely and effective knowledge to apply them?

In summary, the design of innovative actions requires from the teacher, "research and updating in the
management of didactic resources to be creative, innovate and motivate learning in their students" (Gémez,
Buritica & Barona, 2020, p.9). For this reason, the need to rethink the current pedagogical practices is highlighted,
in which the learner feels the protagonist, the curriculum is aligned with the environment, divergent thinking is
taken into account and educational technologies related to the requirements and expectations of the students
are used.
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How to evaluate innovative actions mediated with ICT

The proposed instrument allows the collection of important data in light of the dimensions exposed in it, contributing
to decision making and the strengthening of processes of various types of research; hence the need to establish
requirements, objectives and goals that progressively enhance or maximize high-value results, as well as the
generation of new spaces and ways of training.

This means that the central educational actors can "possess the technical and operational skills to use ICT in
learning and daily activities" (Ng, 2012, p.1,068), as well as to manage information, technological resources and
contextualized knowledge. Hence, the teacher has the advantage of being very selective when evaluating and
choosing the appropriate technological tools for the development of innovative actions and to meet the needs of
interest. To assess these actions, the educator evaluates them in terms of the democratization of knowledge, the
development of products and processes, multidisciplinary work, autonomous or collaborative learning, research,
project management, the planning of concrete solutions and the appropriation of social and cultural aspects of their
environment. Hence, it is necessary to evaluate the knowledge and use of innovative actions mediated with
ICT, in order to qualify the student's integral development and enhance the didactic exercise from the reality
that surrounds him/her.

According to Araya et al. (2015), evaluating innovation makes it possible to obtain clear and reliable
information regarding the strengths and weaknesses of an organization's innovation culture. For this
reason, one of the pedagogical commitments of teachers is to intentionally foster a culture of innovation
within the classroom, as well as to continuously assess it. In this sense, "organizations can take advantage
of assessment results to identify perceived discrepancies among multiple factors” (Rao and Weintraub,
2013 cited by Molina and Ramirez, 2021, p. 42).

Finally, the purpose of evaluating innovative actions mediated with ICT is to build, disseminate and use new
knowledge, and to make training a high quality process. Thus, the indicators of the instrument help to compile or
update curricular, pedagogical, didactic and technological requirements to find opportunities for improvement
that qualify academic performance, educational interaction, decision making and to find ways to establish
mechanisms that make the achievement of educational objectives feasible.

Quality in ICT-mediated innovative actions

Education has quality to the extent that it is complete, coherent and effective" (Garcia, 2017, p. 4) to
approach the society it aims to transform, from those characteristics that define it and the projects it
executes; and more, when "the unstoppable development of digital technologies and the democratization in
the use of the Internet have been one of the changes that have most transformed the context of the educational
process"” (Vifials, 2016, p.103). It is necessary to provide valuable attention to the educational models that are
currently in force in education, in order to identify specific requirements or problems that can be addressed
from the implementation of innovative actions with warmth.

Therefore, education can be conceived as a process that fulfills a social function and innovative actions
mediated with ICT are framed by contextualized processes. When speaking of such actions as a way that seeks
to bet significantly on all aspects of teaching, technologies become "tools that can be used to support
didactic processes, allowing learners and tutors to interact through a mediated dialogue, privately or
collectively, in the development of both teaching and learning” (Ramirez, 2016, p. 538).

In summary, there is a need for faculties of education to make efforts that contribute to the transformation of
education, based on cutting-edge technologies that responsibly bet on equity, inclusion and quality, especially
when the pandemic led educational institutions to assume a new vision and an instructional model that
facilitates the mastery of practical knowledge, skills and attitudes that enhance the development of dialogic
processes and both systemic and creative thinking.

Methodology

The objective of this research was to construct and validate an instrument to measure knowledge related to
innovative actions mediated with ICT, and to establish the basis for the development of a model to determine
the quality of intent to use such actions.
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Type of research

The study was framed in criteria that are part of a quantitative approach, which "allows measuring the
characteristics of the phenomena and making generalizations regarding the results” (Bernal, 2010, cited by
Garcia et al., 2017, p. 25) by means of statistical techniques (Hernandez, Ferndndez, & Baptista, 2014) to
analyze variables in order to facilitate the response to the validity and reliability of the scale. The research is of a
non-experimental correlational type, since it seeks to determine whether the level of reciprocity between the
variables makes validation possible without the need to handle control groups or manipulate variables of
interest.

Participants

The selection of the sample was non-probabilistic and by convenience, it was composed of 165 teachers
belonging to basic secondary and middle school institutions (51.5% men= 85 and 48.5% women= 80).
Regarding the years of work or seniority, they ranged from 1 to 36 years (M= 14.68, SD= 8.05), linked to
public education in different cities and departments of the national territory.

Technical data sheet of the study developed:

Sampling unit: High school and middle school teachers. Field of
study: Colombian context.

Method of data collection: Online survey. Sampling procedure:
Convenience sampling Sampling size: 165

Date of field work: May and June 2022

Instruments

The questionnaire is elaborated from "variables related to technological acceptance, such as usability,
ease of use and intention of the technology" (Bastidas, 2020, p. 350), then it is subjected to a validation
process through experts in the field to establish degrees of reliability, in order to elucidate the correlation
between the variables of the survey.

A questionnaire was constructed and applied, consisting of two parts, one on identification data (demographics)
and the other composed of a battery of 32 items grouped into five factors: ease of use (6 items), perceived
usefulness (6 items), resistance to change (6 items), confidence (8 items) and intention to use innovative actions with
ICT (6 items); this battery, is graduated with Likert scale from totally disagree to totally agree to establish
compliance to a greater or lesser extent of each of the aspects related to such actions.

Hence, the measurement instrument complies with minimum conditions of validity and internal consistency.
According to Arias and Sireci (2021, p.4), validity "can be defined as the process by which evidence is accumulated
to support specific interpretations and uses of test scores”, so that validity refers to the degree to which an
instrument measures what it effectively seeks to measure; therefore, the present study only seeks content
and construct validity. Regarding reliability, Hernandez et al. (2014, p. 200) argue that "reliability is the
degree to which an instrument produces consistent and coherent results”, hence the need for a pilot test to
help determine the reliability of the instrument, using Cronbach's Alpha, Omega and Split-half coefficients.

The experts' assessment was collected through an ordinal scale where each of the criteria was rated as:
Unacceptable (1), Poor (2), Fair (3), Good (4) and Excellent (5). This made it possible to determine whether the items
were well constructed in terms of coherence, clarity, relevance and scale, thus contributing to the compliance
with suggestions that helped in the qualification of the questionnaire. An ordinal scale was used, with the maximum
value being 5 as the optimum value, the medium values being 2, 3 and 4, and when the results were below 2,
they were unsatisfactory. Thus, the test helped to prove that the instrument is complete, understandable
and simple.
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Procedure

Teachers were informed about the object of the study and scope of application, the willingness to
participate and their valuable collaboration, as well as about the confidentiality of the answers and data.
The time required to complete the online questionnaire was approximately 30 minutes.

Phases of the procedure:

Phase 1: Design and development of the instrument:
* Bibliographic review.
» Elaboration of items.

» Application criteria and instructions.
Phase 2: Identification of content validity

* Content evaluation by expert judges.
* Making adjustments to the instrument.
Phase 3: Application of the instrument

* Guidelines for filling out the form.
o Delivery of the survey.
Phase 4: Analysis:

o Data analysis.
* Conclusions.

* Interpretation and report writing.

Data analysis

A descriptive and correlation analysis of all the variables in the study was carried out and then the
relationship between them was tested. Hence, the Content Validity Coefficient (CVC) was established,
construct validity was tested based on convergent validity, Pearson's correlation test was implemented and
internal consistency was measured based on Cronbach's Alpha, Omega and Halving.

Results and discussion
Validation of the instrument

According to Elizondo and Pelaez (2021, p. 68), validity "is one of the important characteristics to take into
account in a measurement technique, since a test is valid if it measures what it is intended to measure"; in
addition to this, "the contents of the instrument account for the degree to which each of the elements that
compose it are related to the objectives for which it was created" (Sanchez, 2021, p. 7). Therefore, validation
ends up being the degree to which the measurement stages the measured perception or opinion, in this case,
the innovative actions with ICT in terms of resistance to change, ease of use, perceived usefulness,
confidence and intention to use. The inquiry is reported as an essentially exploratory process that seeks
both content and construct validity. Thus, the reliability of the instrument refers to "the degree to which its
repeated application to the same subject or object produces the same results" Hernandez et al. (2003, p.
260).

Content validity of the instrument

For the analysis of the results of each of the items and the instrument in general, the degree of agreement of the
experts was assessed using the Content Validity Coefficient-CVC method, arriving at the results shown in Table 1.
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Table 1. Content validity coefficient (CVCtc) for the test items examined.

ITEMS MEDIA CVCi Pei CVCtc
Construct: Ease of use
1 5,55 0,925 0,00002143 0,92
2 5,6 0,93333333 0,00002143 0,93
3 5,35 0,89166667 0,00002143 0,89
4 54 0,9 0,00002143 0,90
5 5,55 0,925 0,00002143 0,92
6 52 0,86666667 0,00002143 0,87
Construct: Perceived usefulness
7 5,65 0,94166667 0,00002143 0,94
8 5,65 0,94166667 0,00002143 0,94
9 5,75 0,95833333 0,00002143 0,96
10 5,8 0,96666667 0,00002143 0,97
11 5,75 0,95833333 0,00002143 0,96
12 5,65 0,94166667 0,00002143 0,94
Construct: Resistance to change
13 4,9 0,81666667 0,00002143 0,82
14 4,95 0,825 0,00002143 0,82
15 4,15 0,69166667 0,00002143 0,69
16 4,95 0,825 0,00002143 0,82
17 5,55 0,925 0,00002143 0,92
18 5,2 0,86666667 0,00002143 0,87
19 5,45 0,90833333 0,00002143 0,91
Construct: Confidence
20 5,35 0,89166667 0,00002143 0,89
21 5,35 0,89166667 0,00002143 0,89
22 5,55 0,925 0,00002143 0,92
23 5,7 0,95 0,00002143 0,95
24 52 0,86666667 0,00002143 0,87
25 5,2 0,86666667 0,00002143 0,87
26 5,6 0,93333333 0,00002143 0,93
27 5,8 0,96666667 0,00002143 0,97
Construct: Intention to use innovative actions with ICTs
28 5,6 0,93333333 0,00002143 0,93
29 5,6 0,93333333 0,00002143 0,93
30 5,2 0,86666667 0,00002143 0,87
31 5,15 0,85833333 0,00002143 0,86
32 4,9 0,81666667 0,00002143 0,82
33 51 0,85 0,00002143 0,85
CVCt 0,90

The indicators were selected and interpreted based on the following criteria or scale of values,

recommended by Cassepp-Borges et al. (2010):

* Items with a CVC of less than 0.70 are deleted or excluded.

* Items with values greater than 0.71 and less than or equal to 0.80 have acceptable validity and
concordance.

» [tems with CVC greater than 0.80 and less than or equal to 0.90 have good validity and concordance.

* Those above 0.90 have excellent validity and agreement.
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It should be noted that item 15 was eliminated for not having a Content Validity Coefficient above 0.70, the result of
the validation procedure allowed the reconstruction of an instrument with 32 indicators that evaluate the use
of innovative actions with ICT in educational scenarios. In summary, all the items were adjusted according to the
judges' suggestions and the content validity process, by calculating the CVC.

Construct validity of the instrument

Hernandez and Mendoza (2018, p.232) point out that "construct validity refers to how well an instrument represents
and measures a theoretical concept”. To establish the admission of constructs of the present instrument,
convergent validity was carried out, a technique that supported by the data collected helped to recognize its
underlying organization or distribution, specifying the configuration of the dimensions that make up the scale.

Construct: Ease of use

KMO and Bartlett's test

Kaiser-Meyer-Olkin measure of sampling adequacy: ,913
Bartlett's test for sphericity

Approx. chi-square: 883.724

Gl: 15
Sig.: ,000
Table 2. Total variance explained
Initial eigenvalues Extraction sums of squared loads
Component
Total % variance Accumulated Total % variance Accumulated
1 4,685 78,088 78,088 4,685 78,088 78,088
2 377 6,292 84,379
3 ,341 5,676 90,055
4 ,257 4,291 94,346
5 214 3,568 97,913
6 ,125 2,087 100,000
Extraction method: principal component analysis.
Table 3. Component matrix®
Component
1
1.Itis easy to plan and develop innovative actions mediated with ICT. 873
2. Itis timely and feasible to innovate based on the institution's ICT resources. 837
3.he use of innovative actions mediated with ICT is clear and understandable. 924
Innovative actions mediated with ICT are feasible to build and use in the didactic 921
exercise. '
It is easy to implement innovative actions mediated with ICT from the guidelines 861
offered by the institutional pedagogical model. '
6.t is easy to use innovative actions mediated with ICT when | am with 884

an open and flexible curriculum design.

Extraction method: principal component analysis.
a. 1 components extracted.




XOOPIA-SOPHIA

ISSN (electronic): 2346-0806 ISSN (print): 1794-8932

The Kaiser-Meyer-Olkin sampling adequacy index (KMO) obtained a value of 0.913 for the ICT ease of use
items, showing an appropriate adequacy of the data for convergent validity. Bartlett's sphericity test was
significant (x2= 883.724, l.g.= 15 p<0.0001), thus showing the good fit of the model. The solution ends up
consisting of a single factor, without using rotation; this factor explains 78.088% of the variance (Table 2)
and is made up of the 6 items of the Ease of Use dimension (Table 3).

Construct: Perceived usefulness

KMO and Bartlett's test

Kaiser-Meyer-Olkin measure of sampling adequacy: ,913
Bartlett's test for sphericity

Approx. chi-square: 1360.308

gl: 15
Sig.: ,000
Table 4. Total variance explained
Initial eigenvalues Extraction sums of squared loads
Component - .
Total % variance Accumulated Total % variance Accumulated
1 5,147 85,777 85,777 5,147 85,777 85,777
2 ,401 6,680 92,457
3 ,199 3,313 95,770
4 ,104 1,739 97,509
5 ,098 1,632 99,141
6 ,052 ,859 100,000

Table 5. Component matrix?

Component
1
1.The use of innovative actions mediated with ICT dynamizes the pedagogical exercise or 949
practice. '
2. Innovative actions mediated with ICT facilitate the development of didactic 958
processes.
3. | prefer to implement innovative actions as a team rather than individually. ,809
4. Innovative actions with ICT allow me to plan my classes more effectively. ,952
5. Th_e use of innovative acf[ions responds to pedagogical needs that affect 940
significantly on academic performance. ’
6. The use of innovative actions with ICTs qualifies the teaching process. ,940

Extraction method: principal component analysis.
a. 1 components extracted.

The acceptance of this construct was acquired through convergent validity, a statistical method that allows
establishing the degree of conviction of a set of proposed indicators when measuring the same latent variable or
factor; therefore, operations such as: sample adequacy KMO were carried out in order to analyze whether the
sample is suitable for the analysis, and Bartlett's test of sphericity in order to find the existence of
relationships between variables (Table 5).

The sample adequacy measure KMO (Kaiser-Meyer-Olkin) reveals that the study sample is appropriate to
perform the respective analysis. It should be noted that Bartlett's test of sphericity allowed establishing that
the correlation matrix between the variables considered is an identity matrix; the result obtained
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(Chi-square= 1360.308; gl= 15; p=.000) supports the validity analysis by showing that there are significant
relationships between the attached variables. Table 4 shows the items that make up the factor and the
percentage of variance explained (85.7%).

Construct: Resistance to change

KMO and Bartlett's test
Kaiser-Meyer-Olkin measure of sampling adequacy: ,898

Bartlett's test for sphericity
Approx. chi-square: 722.632
gl: 15
Sig.: ,000
Table 6. Total variance explained
Initial eigenvalues Extraction sums of squared loads
Component - .
Total % variance Accumulated Total % variance Accumulated
1 4,301 71,687 71,687 4,301 71,687 71,687
2 ,664 11,062 82,749
3 ,352 5,866 88,615
4 ,261 4,352 92,967
5 ,249 4,158 97,125
6 173 2,875 100,000

I all extraction methods: principal component analysis.

Table 7. Component matrix?

Component
1

13. Innovative actions mediated with ICT make resistance to change an unusual behavior. 852
ICT-mediated innovative actions make resistance to change an unusual behavior. 892
15.Resistance to change facilitates attitudinal development from innovative actions with ICT. 664
16.1 would like innovative actions with ICT to improve educational interaction. ,882
Resistance to change is related to the teacher's needs and interests at the moment of 880
proposing and implementing innovative actions mediated with ICT. '

18.1t would be easy for me to assume the changes in the teaching methodology that innovative 887

actions mediated with ICT imply.

Extraction method: principal component analysis.
a. 1 components extracted.

The Kaiser-Meyer-Olkin sample adequacy measure (0.898) or KMO, and the Bartlet sphericity measure
(722.632, with a significance level of 0.000), indicate that convergent validity can be performed with the
available sample data. Table 6 shows the percentage of variance explained, associated with the respective factor
or component; undoubtedly, this factor manages to explain 71.687% of the variance of the original data.
Convergent validity was used for construct approval, achieving values ranging from 0.664 to 0.892; the lowest
score was obtained in the item referring to attitudinal development and the highest in the item referring to the
pedagogical exercise (Table 7).
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Construct: Confidence

KMO and Bartlett's test

Kaiser-Meyer-Olkin measure of sampling adequacy ,959
Bartlett's test for sphericity

Approx. chi-square: 2107.152

Gl: 28
Sig:  ,000
Table 8. Total variance explained
Component Initial eigenvalues Extraction sums of squared loads
Total % variance Accumulated Total % variance Accumulated

1 7,099 88,737 88,737 7,099 88,737 88,737
2 ,262 3,273 92,010
3 175 2,185 94,194
4 124 1,550 95,744
5 ,110 1,380 97,124
6 ,082 1,022 98,146
7 ,080 ,998 99,144
8 ,068 ,856 100,000

Extraction method: principal component analysis.

Table 9. Component matrix?

Component
1

19. Innovative actions mediated with ICT are reliable in the management of education. 958
and leaming. '

20. Innovative actions with ICT are reliable to enhance pedagogical praxis. ,946
21. Innovative actions with ICT favor academic performance. ,963
22. Innovative actions with ICT contribute to the student's integral formation. ,941
23. Innovative actions mediated with ICT are reliable. ,956
24. | des!gn innovative actions with ICT to be more confident in my practice. 887
pedagogical. ,

25. | believe that innovative actions with ICT meet the educational expectations of my students. 954
26. | feel confident when | apply didactic strategies supported by innovative actions with ICT. 929

Extraction method: principal component analysis.
a. 1 components extracted.

The construct complies with the KMO test criterion which was .959 (Excellent), its value is greater than 0.5;
it also complies with Bartlett's sphericity coefficient which was 0.000 (p<0.05), since the p-value or
significance is also complied with. The aforementioned shows that these criteria make the possibility of
convergent validity of this construct feasible.

In the component matrix, the values of each of the items are elucidated in terms of their factor loadings,
Table 8 shows that all of them are greater than 0.5, therefore, they end up fulfilling one more requirement. Now,
to ensure the convergent validity of the construct: Confidence, the average of the eight values is greater than 0.7,
thus ensuring this validity, especially when the standardized factor loadings have values greater than 0.6 or
0.7.
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Construct: Intention to use

KMO and Bartlett's test
Kaiser-Meyer-Olkin measure of adequacy of sampling ,919

Bartlett's test for sphericity
Approx. chi-square: 1916.282
gl: 15
Sig: ,000
Table 10. Total variance explained
Comnonent Initial eigenvalues Extraction sums of squared loads
P Total % variance Accumulated Total % variance Accumulated
1 5,619 93,649 93,649 5,619 93,649 93,649
2 ,154 2,569 96,218
3 ,094 1,575 97,793
4 ,051 ,855 98,648
5 ,044 , 735 99,382
6 ,037 ,618 100,000
Extraction method: principal component analysis.
Table 11. Component matrix?
Component
1
27. 1 would use innovative actions mediated with ICT in my future teaching work. ,972
28. 1 will recommend other teachers to make use of innovative actions in their didactic exercise. 969
29. | would use educational technologies to build and implement innovative actions. ,976
30. I would frequently use innovative actions mediated with ICT to qualify processes. 975
training. )
31. Innovative actions with ICT contribute to the implementation of the institutional pedagogical 944
model. '
32. I would use innovative actions mediated with ICT to strengthen the institutional curricular process. 970

Extraction method: principal component analysis.
a. 1 components extracted.

The convergent validity for this construct facilitated the comparison between the underlying structure of the
instrument with the theoretical structure, providing relevant information in order to study its validity and
optimize the questionnaire based on the data collected. To this end, the criteria for its viability were
checked: KMO test = 0.919 and Bartlett's test of sphericity with a significance of 0.000. Once the criteria were
checked, the verification of the factor loadings was carried out, where all of them were above 0.5 and the average
of them was above 0.7. The analysis carried out shows that the factors explain 93.649 % of the variance

(Table 10 and Table 11).

Correlational analysis

This section focuses on the correlational study of the five factors of the instrument, which is why the Pearson
correlation test is implemented in order to perceive the relationship between these factors, which can be

seen in Table 12 below.
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Table 12. Bivariate correlations between items and total instrument.

, Intention
Ease of Perceived Resistance to use
usefulness Trust . s
use of in the use of to change ©) innovative SUMA
ICT (FU) ICT (UP) (RC) actions with
ICT (UI)
Pearson 1 ,890™ ,836™ ,883™ ,879™ ,933™
Ease of correlation
use of ICT (FU)  Sig. (bilateral) ,000 ,000 ,000 ,000 ,000
N 165 165 165 165 165 165
Pearson o x wx . .
Perceived ~orelation ,890 1 ,893 ,923 942 ,968
usefulness in , .
the use of ICT  Sig. (bilateral) ,000 ,000 ,000 ,000 ,000
(UP)
N 165 165 165 165 165 165
Pearson ,836" ,893" 1 ,907" ,888™ ,940™
Resistance to correlation
change (CR)  Sig. (bilateral) ,000 ,000 ,000 ,000 ,000
N 165 165 165 165 165 165
Pearson *%k *k kk *k Kk
correlation ,883 ,923 ,907 1 ,959 ,978
Confidence (C) g (bilateral) 000 000 000 000 000
N 165 165 165 165 165 165
Intention Pearson - - - . -
_to use correlation ,879 ,942 ,888 ,959 1 ,975
innovatrve Sig. (bilateral) ,000 ,000 ,000 ,000 ,000
actions with
ICT (UI) N 165 165 165 165 165 165
Pearson » o - " o
correlation ,933 ,968 ,940 978 975 1
SUMA Sig. (bilateral) 000 000 000 000 000
N 165 165 165 165 165 165

**_Correlation is significant at the 0.01 level (2-tailed).
Source: own elaboration based on SPSS V.22 software.

The results obtained show that there is a relationship between dimension 1 (FU) with: dimension 2 (UP; R=
0.890 and p= 0.000), dimension 3 (RC; R= 0.836 and p= 0.000), dimension 4 (C; R= 0.883 and p= 0.000)
and dimension 5 (IU; R= 0.879 and p= 0.000) since the bilateral correlation is significant at n.s.= 0.01.
Thus, the correlation is strong (Mateo, 2004; Pérez et al., 2009). There is also a relationship between dimension
2 (UP) and dimension 1 (FU; R=0.890 and p= 0.000), dimension 3 (RC; R=0.893 and p= 0.000), dimension 4
(C; R=0.923 and p= 0.000) and dimension 5 (IU; R= 0.942 and p= 0.000) as the bilateral correlation is
significant at n.s.= 1, presenting a very high correlation in all dimensions. Likewise, dimension 3 (CR) is related
to dimension 1 (FU; R= 0.836 and p= 0.000), dimension 2 (UP; R= 0.893 and p= 0.000), dimension 4 (C; R=
0.907 and p= 0.000) and dimension 5 (IU; R= 0.888 and p= 0.000) as the bilateral correlation is significant
at n.s.= 0.01, presenting a strong correlation in all dimensions.

There is also a relationship between dimension 4 (C) and dimension 1 (FU; R= 0.883 and p= 0.000), and with
dimension 2 (UP; R=0.923 and p= 0.000), dimension 3 (RC; R= 0.907 and p= 0.000) and dimension 5 (I1U;
R= 0.959 and p= 0.000), the bilateral correlation being significant at n.s.= .01, presenting a strong
correlation in all dimensions. Finally, a relationship was found between dimension 5 (IU) and dimension 1
(FU; R=0.879 and p= 0.000), dimension 2 (UP; R= 0.942 and p= 0.000), dimension 3 (RC; R= 0.888 and
p= 0.000) and dimension 4 (C; R= 0.859 and p= 0.000), the bilateral correlation being significant at n.s.=
0.01, presenting a very high correlation in all dimensions.
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Reliability of the instrument

In order to acquire the reliability of the instrument, an analysis of the data was carried out based on the
following criteria: coherence, clarity, relevance and scale, and then the Cronbach's alpha coefficient was
calculated. Reliability seeks to "determine to what extent the responses of a measurement instrument
applied to a set of individuals, are stable regardless of the individual who applies it and the time in which it
is applied" Sanchez (2017, p.5); this, "implies defining reliability as the stability of our measurements” (Canales,
2006, p.101).

With the Cronbach's alpha coefficient, it was shown that the variance of each of the items did not distort the
coefficient, so that no item was eliminated, since none of them reduced the instrument's confidence. In this
sense, it can be said that all of them helped to promote an alpha greater than 0.6. The final or conclusive
version of the instrument in question was made up of the same 32 items, hence a summary of interest was made
available.

Summary of the case procedure and Cronbach's Alpha Coefficient

Reliability statistics

Cronbach's alpha: 993

Valid population: 30 (100%)

Excluded population: 0 (0%)

Total population: 30 (100%)

Number of items of the instrument: 32 Sum of
the variance of the items: 51,660 Total variance
of the instrument: 1364,329

In addition to guaranteeing the reliability of the instrument by means of Cronbach's Alpha (Merino-Soto,
2016), use was made of McDonald's Omega statistic (1999) and division by halves (Spearman Brown
coefficient). The results of the Alpha coefficient, both overall (set of items) and in the five factors of interest
(block of items), showed in all cases excellent reliability with values greater than 0.930. The Omega
coefficient also provided excellent reliability in the total value (w= 0.994) and in each of the factors,
exceeding 0.935. Likewise, the degree of reliability in the total value is 0.974, determined by division by
halves (Spearman Brown coefficient), which shows a reliable result as well as in each of the factors above
0.935. The three indexes give the instrument a high internal consistency (Table 13). In summary, it can be
concluded that all scores represent the same degree of reliability (DeVellis, 2017).

Table 13. Internal consistency of the instrument

Construct a Q Division by halves
Ease of use (FU) 0,963 0,955 0,936
Perceived 0,967 0,973 0,965

Usefulnes
s (PU)
Resistance to 0,932 0.937 0.898

change (R)

Confidence (C) 0,985 0,984 0,974
Intention to use (1U) 0,991 0,988 0,982
Total 0,993 0,994 0,974

Source: own elaboration with the help of the Excel V.18 program (2022)
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Table 20 shows that the internal consistency of the total questionnaire is almost perfect, hence according to
George and Mallery (2003, p. 231) the coefficient is excellent, which would not improve if any item were
eliminated from the instrument. The value obtained as a result of the reliability analysis shows a high
homogeneity and equivalence of response to all items at the same time, as well as for all respondents.
Undoubtedly, "the high internal consistency is a sufficiently valid indicator of the unidimensionality of the scale
used, which is interpreted as a guarantee of high reliability of the measure" (Acosta, 2005, p. 21).

The validity of this instrument (questionnaire type) makes possible an empirical collection of information
with which it is possible to establish the correlation between them, allowing to explain the innovative actions,
so that this instrument becomes a model and management tool that guides teachers in the organization of
their pedagogical praxis from a clear, specific and updated vision; likewise, it helps in the fulfillment of
institutional goals and strategies. Therefore, it can be said that the items proposed to analyze innovative
actions mediated with ICT are timely and adequate. Thus, the interrelation of the dimensions involved in
innovative actions with respect to the acceptance and use of ICT, their efficiency and effectiveness in training
processes is assumed. Consequently, the integration of innovative actions demands a "combination of ICT
competencies and educational technology integration skills" (Bahcivan et al., 2019, cited by Cartagena -
Beteta, et al., 2022).

Finally, the research on the object of interest constitutes a contribution to qualify the educator's pedagogical
praxis in curriculum design. In short, this instrument responds to the need to integrate innovative actions with
ICT competencies and current pedagogical competencies, since these are of vital importance for the
development of educational processes that lead to the improvement of knowledge management and
technology in educational environments.

Conclusions

The structure of the instrument helps to identify strengths and aspects to be qualified in innovative actions with ICT in
the pedagogical practice of the teacher, as well as to provide valuable elements that enable decision making.
In the Colombian context, the findings of this study can contribute to the literature to understand how
innovative actions affect teachers' pedagogical praxis, as well as provide elements that contribute to the
design of strategies to strengthen teachers' professional growth. It is also evident that the indicators help to
guide the development of didactic initiatives and the optimization of current technological management
proposals.

Respondents recognize the importance of the benefits provided by innovative actions with ICT and the
possibility of interpreting the good practices that foster them. Thus, the perceived usefulness and confidence
towards the use and appropriation of innovative actions end up being decisive constructs for teachers to
undertake the development of their own potential and strengthen the didactic and multidisciplinary work from
the options offered by them, especially when "the knowledge society in which we live requires training in
competencies that enable the person to act effectively before the demands of a given context" (Merida,
2008).

Regarding the intention and ease of use, any training need should not only motivate or awaken the desire
or the idea of using innovative actions mediated with ICT, but also how to enable their appropriation and
applicability. Knowing the results derived from the implementation of various innovative actions and knowing how to
implement them in the pedagogical exercise helps teachers to dynamize the teaching process. The didactic
and technical competitiveness alone are not enough, hence the teacher must understand the possibilities
offered by such actions in order to qualify the student's learning, the student's integral development and the
different ways of managing educational knowledge.

Regarding resistance to change, it should be emphasized that teachers should not only participate in change
activities, but also be continuously open to awareness-raising spaces that motivate them to dynamize their
pedagogical practice through the use of educational technologies. In this sense, it is of great interest to
promote the applicability of innovative actions to favor the training process, based on dialogic processes
that can guarantee critical, systemic and creative thinking.

Finally, it is concluded that the instrument presents satisfactory content and construct validity, therefore, it
can be used to measure the quality of innovative actions with ICT; likewise, it is a tool that can be used by
teachers and researchers to carry out a diagnosis, also as a pretest and posttest measure (Gargallo et al.,
2016).
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It can be said that the instrument is reliable and functional due to its role, stability and internal coherence to
measure the efficiency and effectiveness of innovative actions in the formative process of basic secondary and
middle school education; it allows assessing such actions through dimensions with cohesion, adaptability and
effectiveness.
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