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Abstract

The purpose of this study is to analyze the competencies that influence the
acceptance and use of educational technology with a cognitive and motivational
approach among teachers and trainers in technical and vocational centers across
the country. To achieve this, a mixed-methods approach was used. Data
collection included administering a questionnaire to a sample of 190 teachers
and trainers from technical and vocational centers nationwide, as well as semi-
structured interviews with 18 experts, specialists, and knowledgeable
individuals. The questionnaire’s face and content validity were confirmed by
experts, while convergent and divergent validity were used to examine construct
validity. Reliability was assessed using Cronbach’s alpha and composite
reliability. Data analysis employed descriptive and inferential statistics, along
with structural equation modeling using Smart PLS and SPSS software. The
results revealed significant findings across 12 components of integrated
cognitive and motivational competencies among teachers and trainers. The
ranking highlighted educators’ professional skills, the development of creativity
and innovation through technology, and motivation for change and curiosity as
key competencies. The structural equation model demonstrated that all
identified components were significantly related to these constructs, confirming
their explanatory power.
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Introduction

The success of integrating ICT in the classroom largely depends on
teachers’ and educators’ skills in implementing such lessons. Research
has shown that using technology in teaching is a daunting task for many
educators, which hinders its classroom adoption. The interaction of
content knowledge, pedagogical knowledge, and technological
knowledge gives rise to pedagogical content knowledge, technological
content knowledge, and technological pedagogical knowledge
(Chikwaka et al., 2024). ICT currently impacts all aspects of human
life. Technology is expanding in educational environments and offers
diverse opportunities for teachers, educators, and learners. However,
merely being equipped with digital technology does not guarantee its
effective use for teaching and learning (Considine, Horton, &
Moorman, 2009). To achieve this, teachers, educators, and learners
require fundamental digital skills—the ability to understand, evaluate,
and communicate through digital technology in daily tasks (Fraillon,
Ainley, Schulz, & Friedman, 2011; Ferrari, 2012).

Beyond basic digital skills, specific knowledge related to digital
technology, pedagogy, and educational content is considered essential
for teachers and educators when integrating technology into instruction
(Mishra & Koehler, 2006). Contemporary approaches grounded in
knowledge-based models suggest that effective use of digital
technologies in teaching requires not only knowledge but also
technology-related pedagogical skills (Kelly & McAnear, 2002;
Simons, Meeus, & T'Sas, 2017; Thomas & Knezek, 2008). In light of
digital transformation in education, teachers are now expected to
develop these new competencies.

Although teachers gained valuable experience with digital
technology during the COVID-19 pandemic, the need for educators to
adopt innovative teaching models like blended learning continues to
grow. Expectations are shifting toward implementing this approach in
classrooms. Blended learning integrates traditional teaching methods
with technology to enhance student engagement and improve learning
outcomes (Mulyadi et al., 2020). When implemented effectively by
teachers, educational technology can foster creative thinking and
problem-solving skills in students (Cooper et al., 2020; Yilmaz, 2021).

Research suggests that educators’ self-efficacy significantly
influences their choice of instructional methods. Enhanced technology
training and varied instructional strategies have demonstrated
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measurable impacts on learner progress. Competency-based education
focuses on developing 21st century skills aligned with targeted
competencies, enabling individuals to achieve personalized learning
goals or acquire essential qualifications (Tacettin & Mustafa Cem,
2021). Competence remains crucial in education, as individuals with
domain-specific competence can perform effectively in their field.
Consequently, competence development holds value not only for
individuals but also for workplaces, communities, and broader
economic and societal advancement (Vitello et al., 2021).

Literature Review

The demand for instructors to integrate technology into courses has
grown exponentially since COVID-19 (Singh et al., 2021). Instructors'
readiness and understanding of blended learning implementation
significantly influence their effectiveness with learners (Anthony,
2019). Alia, Arcefio, and Babker (2019) maintain that technology
integration in 21st century classrooms provides learning benefits
unattainable through traditional methods alone. When utilized as both
teaching tools and instructional aids, technologies can enhance critical
thinking and problem-solving skills (Nelly et al., 2024). Furthermore,
Nelly et al. (2024) emphasize that transformational leadership plays a
vital role in developing competencies that enhance university
professors' work performance.

Stumbriené et al., 2024, showed in a study that transfer motivation
is significantly influenced by all five domains: perceived value,
personal characteristics, social practices, organizational factors, and
technology-based innovation. The motivation to transfer innovation
varies according to teachers' perceived digital technology integration
skills, highlighting the importance of employing different roles and
strategies based on their skill levels. Moreira-Choez, 2024, found in a
study that the “integrator” and “expert” categories achieved high levels
in all competencies. Pfost, Becker, and Artelt, 2024, demonstrated the
positive effect of a supportive motivational style on the development of
key competencies, presenting it as an active, valid, and reliable method
for motivating high school students. Timotheou et al., 2023, identified
several dimensions of digital technologies’ impact on learners’
knowledge, skills, and attitudes.

Data analysis revealed various factors influencing schools' digital
capacity and transformation, including digital competencies, teachers’
personal characteristics, professional development, school leadership
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and management, educational policies, infrastructure, and more.
According to Kalinga (2023) and Ndibalema (2023), most teachers
were at the first level of technological competence. A significant
difference was found between teachers' education levels and their
technical competencies. However, no significant difference was
observed between gender, age, or work experience and technological
competencies at a p-value of 0.05, despite minor variations. The study
recommends that teacher training programs focus on advancing
educators from basic technological competence to higher levels.

Mariscal et al. (2023), in their study Educational Competence
Towards Technology-Based Education in Basic Education, found that
primary school teachers generally held positive attitudes toward
educational technology, with most reporting high competence in its use.
However, significant variations existed among educators in their levels
of educational technology competence. This highlights the need for
targeted programs and interventions to enhance teachers' ability to
integrate technology into instruction effectively. Educators should
identify suitable technological tools and resources to align with learning
objectives and foster meaningful student engagement. Additionally,
they must assess learners' technical skills and tailor activities to match
their proficiency levels.

Garad et al. (2021) in their study show that distance education is
positively influenced by e-learning infrastructure and the cognitive
competence of students, faculty members, and administrative staff. The
results also indicate universities' readiness to adopt online learning,
based on their prior experience with learning systems. Heidi et al.
(2020) found that while conventional learning models can enhance
cognitive competencies, they do not necessarily improve overall
learning quality. In contrast, problem-based learning models proved
significantly more effective at boosting both cognitive competencies
and learning outcomes, with problem-based learning being particularly
superior for developing cognitive competence.

Methodology

The present study adopts a quantitative research approach in terms of
its application objective, is non-experimental in terms of variable
control, and descriptive in its data collection method. The study
population comprises 380 teachers and trainers from technical and
vocational centers across the country. Using Cochran's formula with
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stratified random sampling, 190 participants were selected as the study
sample.

The primary research instrument for data collection was a
questionnaire developed from interview transcripts, structured on a 10-
point Likert scale across three sections: demographic information,
items measuring cognitive and motivational constructs, and an
information and communication technology section.

For data analysis, this study employed two statistical approaches: a
one-sample t-test using SPSS 27 software to analyze current conditions,
and structural equation modeling via the partial least squares method
using Smart PLS 3 software for model presentation.

The face and content validity of the questionnaires were confirmed
by field experts. Additionally, two structural equation modeling-
specific criteria - convergent validity and discriminant validity - were
employed to assess construct validity. For convergent validity, the
average variance extracted (AVE) criterion was utilized, with 0.5
established as the minimum acceptable threshold. Analysis of the AVE
values for the study's latent variables revealed that all variables
demonstrated values exceeding 0.5, confirming their satisfactory
convergent validity.

Therefore, it can be concluded that the convergent validity of the
measurement tools was confirmed through the average variance
extracted (AVE) index. Furthermore, the square root of AVE for each
latent variable exceeded its maximum correlation with other latent
variables. Consequently, discriminant validity of the measurement
model was established using the Fornell-Larcker criterion.

To assess reliability, both Cronbach's alpha and composite reliability
were employed to evaluate the internal consistency of the research
instrument. These methods are particularly suitable for measuring
internal consistency in instruments assessing multiple characteristics.
The results demonstrated that all latent variables yielded values above
0.7 for both Cronbach's alpha and composite reliability coefficients,
thereby confirming the measurement instruments' reliability based on
these two indices.

Conclusion

This study analyzes the competencies affecting the acceptance and use
of educational technologies through cognitive and motivational
approaches among teachers and trainers in technical and vocational
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centers nationwide. The findings indicate that the cognitive competency
dimension includes seven components: technology-based teaching
methods, improving learners' outcomes through innovative and critical
methods, educators' personal skills, professional skills, the ability to
design and implement technology-integrated curricula, competence in
technology-enabled educational evaluation, and the capacity for
transformational thinking with a positive view of technology. The
motivational competency dimension comprises five integrated
components: self-belief and self-efficacy, fostering creativity and
innovation through technology, perseverance and continuous effort,
motivation for change and curiosity, and drive for progress and
responsiveness to incentives.

Aruna and Swarna (2023) emphasize the significance of cognitive
engagement in learning, demonstrating that innovative educational
methods like role-playing and interactive activities substantially
enhance learner participation and comprehension. By integrating such
approaches - including interactive teaching techniques and design
thinking - educators can develop engaging, inclusive learning
environments that accommodate diverse learning styles. These methods
not only boost learner engagement but also cultivate critical thinking
skills crucial for success in modern workforce contexts (Kenesbekova
etal., 2024).

The findings align with research by Kenesbekova et al. (2024),
Timotheou et al. (2023), Xiaopeng Li (2023), and Aruna and Swarna
(2023). Continuing professional development (CPD) for teachers
encompasses both personal and professional growth, comprising all
formal and informal ongoing learning activities that enhance educators'
competencies (Bubb & Earley, 2012; Richter et al., 2011; Kennedy,
2014).

Moreover, the professional development of future teachers and
trainers significantly contributes to shaping learners' key competencies,
including language proficiency, mathematical skills, innovation, and
information and communication competence (Regular Educational
Planners, 2018). These findings corroborate research by Wiziack and
Dos Santos (2021), Opanasenko and Chernenko (2020), Darling-
Hammond (2017), Bubb and Earley (2012), Richter et al. (2011), and
Kennedy (2014). The essential technology-based competencies for
teachers encompass subject content knowledge mediated through
quality educational content knowledge, applied via strong technical
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skills. Key benefits of technology-based education include enhanced
learner engagement, stimulated curiosity and motivation, and the
development of creative and innovative skills that ultimately address
learners' needs and interests.

This study aimed to identify and validate a framework for ICT
integration in education, grounded in combined cognitive and
motivational competencies for teaching and learning. The twelve
identified components reveal the complex, multidimensional nature of
competencies needed for technology-enhanced instruction. Elements
such as enhancing learning through innovative and critical methods
demonstrate the framework's learner-centered focus on improving
educational quality. The model establishes educators' combined
personal and professional competencies as the essential foundation for
effective technology integration in education.

The identified components - including self-confidence, self-efficacy,
and motivation to change - demonstrate that educators' beliefs and
attitudes toward technology significantly influence their technological
adoption. The development of creativity and innovative capacity
through technology emerges as a crucial factor in enhancing
educational quality. Educators' professional skills constitute a
fundamental cognitive competency, enabling effective knowledge
transfer to learners. Similarly, fostering creativity and innovation
represents a cognitive competency closely tied to critical thinking and
problem-solving abilities. Core motivational competencies include
change readiness and intellectual curiosity, which drive continuous
professional growth and the pursuit of new challenges in technology
integration.
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1. Step wise weight assessment ratio analysis (SWARA)
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