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ABSTRACT

This research examined the link between digital competencies and technostress among university instructors
inremote settingsin Peru, with the goal of identifying if improving digital skills could help mitigate technostress.
A non-experimental, quantitative methodology was employed, gathering data via standardized surveys such
as the DigCompEdu Check-In and RED TIC. The participant group comprised 120 teachers, whose responses
were analyzed using logistic regression in SPSS v27. Descriptive findings indicated that 55,6 % of the teachers
demonstrated a high level of professional commitment, and 58,9 % showed proficient digital pedagogical
skills. Inferential analysis showed a significant correlation between digital competencies and technostress,
with a Nagelkerke index of 0,622, suggesting that about 62,2 % of the variation in technostress could be
explained by differences in digital competencies. The study concludes that enhancing digital competencies
among teachers could substantially reduce their technostress, emphasizing the need to effectively integrate
these skills into teaching practices to improve the educational experience in virtual settings.

Keywords: Digital Competencies; Technostress; Remote Modality; University Education; Digital Pedagogy.
RESUMEN

Esta investigacion examind el vinculo entre las competencias digitales y el tecnoestrés entre los instructores
universitarios en entornos remotos en Perl, con el objetivo de identificar si la mejora de las competencias
digitales podria ayudar a mitigar el tecnoestrés. Se emple6 una metodologia cuantitativa no experimental,
recopilando datos a través de encuestas estandarizadas como el DigCompEdu Check-In y RED TIC. El grupo
participante estaba formado por 120 profesores, cuyas respuestas se analizaron mediante regresion logistica
en SPSS v27. Los resultados descriptivos indicaron que el 55,6 % de los profesores demostraron un alto nivel
de compromiso profesional, y el 58,9 % mostraron competencias pedagogicas digitales competentes. El
analisis inferencial mostré una correlacion significativa entre las competencias digitales y el tecnoestrés, con
un indice de Nagelkerke de 0,622, lo que sugiere que alrededor del 62,2 % de la variacion en el tecnoestrés
podria explicarse por las diferencias en las competencias digitales. El estudio concluye que la mejora de
las competencias digitales entre los profesores podria reducir sustancialmente su tecnoestrés, haciendo
hincapié en la necesidad de integrar eficazmente estas habilidades en las practicas docentes para mejorar
la experiencia educativa en entornos virtuales.

Palabras clave: Competencias Digitales; Tecnoestrés; Modalidad A Distancia; Ensefianza Universitaria;
Pedagogia Digital.
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INTRODUCTION

This comprehensive study examines the intricate relationship between digital competencies and technostress
among university educators in Peru, focusing on how these competencies impact educators’ mental health and
efficacy. The integration of digital skills across different generations and their vital and professional contexts.
.2 International institutions emphasize the essential role of digital competencies in education and sustainable
development respectively, while highlighting regional disparities in implementation.®4

Global efforts to transition to virtual educational environments,® advocating for enhanced support for
teachers. In technologically advanced societies like South Korea, the constant demand for digital adaptation
can induce higher levels of technostress, which can be mitigated through adequate training and institutional
support.®?

In Peru, variations in digital competency development among teachers have been significant identified such
as resistance to change and evaluation criteria.®%1%' The legal framework surrounding remote work (' and
subsequent health reports ¥ reflect the pressing issues arising from prolonged digital exposure.

The study utilizes tools such as RED-TIC and DigCompEdu to explore how digital engagement, resources, and
pedagogy affect technostress dimensions like anxiety and inefficacy. 4151617 |t highlights the pressing need for
effective technological management policies within educational settings to mitigate the adverse effects of such
stress, exacerbated by the pandemic's imposition of remote work practices.

Theoretical framework

This comprehensive study explores the intricate relationships among digital competencies, technostress,
and emotional intelligence within educational contexts, particularly focusing on the implications for university
educators in Peru. The research is thematically divided into understanding digital competencies, examining
technostress, and investigating the interplay between emotional intelligence and digital competencies,
following categorizations."®

In the realm of digital competencies, it is highlighted the variance in ICT management skills among Lima
professors based on gender, age, and experience, suggesting the necessity for targeted diagnostic training.
A positive relationship between digital skills and ICT mastery despite gaps in competency development,
emphasizing the benefits of virtual training environments.® It is linked motivation with digital competency
development,®® advocating for community-driven learning in virtual settings. Digital competencies correlates
with enhanced pedagogical performance.?"

Addressing technostress, it has been found that transformational leadership styles in educational settings
can effectively mitigate technostress levels.?? Additionally, perceptions of service quality at a university in
Lima are influenced by technological mastery and its impact on teacher well-being.®¥ Furthermore, the role of
working conditions in technostress in virtual modalities is emphasized, highlighting the significant effect of
digital competency management on technofatigue.®)

The relationship between emotional intelligence and digital competencies has been significantly explored
by Ruiz, who identifies a strong connection indicating that emotional skills, particularly stress management,
enhance the utilization of digital resources.? Additionally, Méndez and Cuéllar, along with Romero et al.,
emphasize the importance of platforms such as ZOOM and Google MEET, coupled with gamification techniques,
in developing organizational and motivational skills essential for dynamic learning environments.®”2®

Furthermore, the theoretical foundations provided by Piaget’s cognitive development theories and
Vygotsky’s sociocultural theories @ offer valuable frameworks for understanding how digital competencies
are acquired and applied. These theories suggest that effective educational strategies should accommodate
cognitive development stages (Piaget) and emphasize the importance of social interactions and cultural tools
(Vygotsky) in learning processes.

This study uses the RED Model and the Person-Environment Fit Theory to further dissect how digital tools
and work environments interact to pose psychosocial risks, highlighting the necessity of aligning technological
demands with individual and environmental resources to optimize educational outcomes and teacher well-
being. This multifaceted approach provides a deep understanding of the psychosocial dynamics at play in
technology-rich educational settings, paving the way for more effective interventions and policies to enhance
digital competencies and manage technostress effectively.

Digital Competencies

The concept of digital literacy is increasingly acknowledged as crucial in contemporary workplaces and
educational settings. It is defined as a multifaceted set of skills that equips individuals to function competently
within technological environments.®% These skills are essential not only for performing basic technical tasks
but also for enabling collaboration, communication, content creation, and the upkeep of online security and
privacy. Such competencies are vital for efficient communication, research, and the management of information
through digital media.
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Highlighting the need to mitigate psychosocial risks associated with technology use at work, digital literacy
emerges as a critical competency. This necessity is well-supported by theoretical frameworks such as the RED
and Person-Environment Fit models, which assess and improve how people interact with technology in their
work environments. The European Commission @ has also elaborated on digital competencies as encompassing
safe and reflective ICT use, both in professional and leisure contexts, crucial for navigating the Information
Society.

Table 1. International Frameworks on Teacher Digital Competencies (TDC) According to Expert Judgment Evaluation

Assigned Order for International Frameworks on Teacher Digital Competencies (TDC) Puntuacion
media

European Union Framework for Digital Teacher Competence. 5,62

2° Common Framework for Digital Teacher Competence from the "National Institute of Educational 5,41
Technology and Teacher Training".

3° ICT Competencies for Teacher Professional Development from the National Ministry of 5,40
Education of Colombia.

4° UK Digital Teaching Framework. 5,40

5° UNESCO ICT Competency Framework for Teachers. 5,37

6° ICT Skills and Standards for the Teaching Profession from the Ministry of Education of Chile. 5,27

7° “International Society for Technology in Education” (ISTE) Framework for Teachers. 5,25

Moreover, these competencies include managing computer operations for acquiring, evaluating, storing,
producing, presenting, and exchanging information. They also involve capabilities for effective communication
and active participation in collaborative networks.®" These researchers have also explored various international
frameworks for measuring digital skills, placing the DigCompEdu of the European Union and the ISTE for US
teachers at significant rankings based on expert evaluations.

Structured by the National Institute of Educational Technologies and Teacher Training,? digital competence
involves several dimensions crucial for the effective use of technologies in education. These include
professional engagement, digital resources management, digital pedagogy, assessment and feedback, and
digital empowerment—all vital for educators committed to continual adaptation and learning new technologies
to enhance their teaching practices.

Each dimension, from selecting and managing digital resources securely ¢3 to employing digital technologies
for collaborative and self-directed learning,®? plays a critical role. Other aspects such as providing constructive
feedback, % facilitating media and information literacy,®> and promoting responsible use and digital well-being
(9 are also emphasized. Additionally, capabilities like digital content creation,®” problem-solving,®® and active
participation in digital projects ¢ are essential for educators to master in order to effectively navigate and
utilize digital platforms.

Technostress

The concept of technostress, first identified by Broad in 1984, has evolved significantly over the decades.
Initially defined as a form of stress stemming from the inability to cope with the technological demands of
the workplace, it has grown into a multifaceted phenomenon impacting various aspects of human well-being.
This broader perspective #0442 views technostress as a complex condition manifesting negative effects on
attitudes, behaviors, thoughts, and physical health of individuals interacting with technology.

Recent studies have further refined the understanding of technostress by examining its impact across
cognitive, affective, behavioral, and physiological dimensions.“? The COVID-19 pandemic has exacerbated
these issues, leading to technological overload as many operations moved online, highlighting the imbalances
between external demands and internal capabilities, alongside dependencies on technology and varying levels
of computer self-efficacy.

Technostress arises from perceived discrepancies between the demands of technology and the resources
available to manage them.“ This misalighment can trigger adverse psychophysiological responses and
cultivate negative attitudes towards information and communication technologies (ICTs). Specific symptoms of
technostress such as anxiety, fatigue, skepticism, and inefficacy, particularly afflict individuals in tech-intensive
environments.“)

The real-world implications of these theories are evident in the contemporary workplace, where anxiety
over technological obsolescence, fatigue from continuous digital engagement, skepticism about the utility
of new tech, and feelings of inefficacy due to insufficient digital skills are prevalent. These issues are often
intensified by factors like information overload and work pressure yet can be mitigated through digital literacy
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and robust organizational support.

Finally, the dimensions of technostress are—anxiety, fatigue, skepticism, and inefficacy—serve as critical
indicators for assessing its impact on both professional and personal life.“® Understanding and addressing
these dimensions, alongside recognizing the factors that generate and inhibit technostress, are essential for
developing strategies that enhance technological adaptation and mitigate the adverse effects of this increasingly
common workplace phenomenon.

Methodological design

This research is categorized as basic,“” and focuses on enriching scientific theory without immediate
practical applications. It employs a non-experimental design which does not manipulate variables but rather
observes reality to analyze it subsequently.“® This quantitative study adopts a deductive approach to verify
hypotheses regarding the causal correlational relationships between digital competencies and technostress
among university teachers in remote settings, in line with the positivist paradigm.“

The variables include digital competencies as the independent variable, operationally defined through
the Digital Competence Reference Framework for Teachers,®® and technostress as the dependent variable,
characterized in dimensions such as anxiety and fatigue, measured using a Likert scale.

The study population comprises teachers from all undergraduate faculties of a Peruvian university in remote
modalities, with a sample of 120 teachers selected non-probabilistically for convenience.®" Data collection was
performed using structured surveys, employing standardized questionnaires: DigCompEdu Check-In for digital
competencies and RED TIC for technostress,®? both validated by experts.

The methodological analysis, supported by a strong theoretical foundation and a quantitative methodology,
enables a detailed and objective examination of the relationships between variables without altering the
natural conditions of the subjects studied, providing valuable insights for future research and educational
practices in advanced digital contexts. 359

Table 2. Reliability Results of Instruments

Instrument Reliability Reliability Number of
Coefficient Result Participants
Digital Competencies Cronbach's 0,897 25
Alpha
Technostress Cronbach's 0,943 25
Alpha

The research examines the influence of digital competencies on technostress among teachers in a remote
setting, starting with a thorough literature review through databases such as Scielo, Web of Science, and
Scopus, and using boolean operators for efficient filtering, as guided by the theoretical frameworks in existing
scientific literature. The study population was defined, and the necessary ethical permissions were secured for
data collection, ensuring all participants provided informed consent.

Data was processed using SPSS software version 27, with an initial descriptive analysis followed by inferential
analysis using the Kolmogorov-Smirnov test to validate the non-parametric distribution of data, and then ordinal
logistic regression to test the hypotheses and assess the fit of the model.®>

Ethical considerations were strictly followed,®*® ensuring respect for participant autonomy, non-maleficence,
beneficence, and justice. Confidentiality and ethical data usage were prioritized, affirming that results would
be strictly for academic purposes as per the standards. %7585

This methodological and ethical rigor enhances the study's scientific integrity and its applicability in
improving digital competencies and mitigating technostress in remote educational environments.

RESULTS

In the results chapter of the study, a thorough examination of the data collected provides insights into the
impact of digital competencies on technostress among university teachers working remotely in Peru. The analysis
is twofold: descriptive measurements reveal the current state of digital competencies and technostress levels
among the teachers, while inferential analyses delve into the causal relationships between these variables.
This dual approach is illustrated through charts and detailed statistics, offering a quantitative perspective on
the realities faced by teachers in today's digital educational landscape.

The descriptive analysis breaks down the levels of digital competencies across six key dimensions:
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Dimensiones de las competencias digitales
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Figure 1. Levels of Digital Competencies Dimensions

Figure 1 provides a comprehensive view of the distribution of digital competencies among the teachers
surveyed, reflecting various proficiency levels across six key dimensions. The following is a detailed descriptive
analysis of each dimension:

e Professional Engagement: Over half of the teachers (55,6 %) displayed high levels of professional
engagement, indicating effective adaptation to remote teaching demands and a proactive approach
to improving digital skills. Approximately 38,9 % of teachers achieved a regular level of engagement,
suggesting adequate, yet improvable, competencies. A small minority (5,6 %) were found to be deficient,
highlighting a clear need for professional development in this area.

e Digital Resources: The majority of participants (58,9 %) were efficiently equipped with necessary
technological tools, indicating strong capabilities in managing digital resources. However, about 28,9 %
were at a regular level and 12,2 % displayed deficiencies, pointing to potential areas for enhancement in
technology integration and management.

o Digital Pedagogy: Similarly, 58,9 % of teachers were proficient in integrating digital technologies into
their pedagogy, effectively utilizing digital tools to enhance teaching. Yet, there remains a considerable
portion (26,7 % at regular and 14,4 % at deficient levels) who need further training to fully capitalize on
digital teaching methods.

e Assessment and Feedback: Half of the respondents (50 %) were proficient in digital assessment and
feedback strategies, crucial for effective online education. Still, 38,9 % were only at a regular level and
11,1 % were deficient, indicating a need for focused development programs in these areas.

e Empowerment of Students: A significant number of teachers (56,7 %) excelled at empowering
students in digital settings, fostering autonomy and active participation. However, improvements are
necessary for the 33,3 % at a regular level and 10,2 % at a deficient level to enhance educational
effectiveness online.

o Digital Transfer: Over half (55,6 %) demonstrated the ability to help students apply digital
knowledge across various contexts, a vital skill in modern education. Nevertheless, a substantial group
(33,3 % at regular and 11,1 % at deficient levels) needs to improve their capability to extend digital
learning beyond the classroom.

https://doi.org/10.56294/dm2024303
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Figure 2. Levels of Technostress Dimensions

Figure 2 displays the levels of technostress across its various dimensions among a group of teachers in a
remote setting. This descriptive analysis reveals the following:

The analysis of technostress among teachers reveals nuanced effects of digital competencies on their
psychological well-being in a remote educational environment. This section explores various dimensions of
technostress, including anxiety, fatigue, skepticism, and perceived inefficacy, and discusses their prevalence
among teachers at a Peruvian university.

e Anxiety: Anxiety levels among the teachers indicate a mixed comfort with technology. A third
(33,3 %) experience a low level of anxiety, suggesting comfort and adaptability in using ICT for teaching.
However, the majority (46,7 %) report moderate anxiety, reflecting some underlying challenges or
reservations with technology use. A concerning 20 % of teachers face high anxiety levels, which likely
impairs their effectiveness in a virtual classroom setting.

e Fatigue: Similar to anxiety, fatigue from technology use is significant but varies in intensity. About
34,4 % of teachers feel low levels of fatigue, indicating that they do not find the use of technology
overly tiring. Yet, 42,2 % experience moderate fatigue, and 23,3 % report high fatigue, both of which can
diminish their well-being and teaching performance.

e Skepticism: Skepticism towards technology adoption shows that half of the teachers (50 %) have
a low level of skepticism, which implies a general acceptance or positive view towards integrating ICT
in their practices. Nevertheless, 31,1 % maintain moderate skepticism, and 18,9 % are highly skeptical,
indicating resistance or doubts about the efficacy of technology in education.

e |Inefficacy: In terms of perceived inefficacy, nearly half of the teachers (48,9 %) believe they
use technology effectively in their teaching, showing a low level of inefficacy. However, 34,4 % view
themselves as only moderately effective, and 16,7 % consider themselves highly ineffective, highlighting
a need for enhanced technological training.

The predominant moderate levels of anxiety and fatigue suggest that while teachers are coping with
technostress, the presence of these stressors could be better managed through targeted interventions. The
lower levels of skepticism and inefficacy reflect a generally positive orientation towards technology, but also
underscore the importance of supporting teachers to fully capitalize on digital tools. These insights point to
critical areas for further training and professional development initiatives aimed at reducing technostress and
enriching the remote educational experience for both instructors and their students.

https://doi.org/10.56294/dm2024303
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The Logistic Regression Analysis for the study provides crucial insights into the relationship between digital
competencies and technostress among remote teachers. Initially, the model only including an intercept (the null
model) showed a "-2 Log Likelihood" of 93,130, establishing a baseline fit. The inclusion of digital competencies
as predictors significantly improved the model fit, with a final "-2 Log Likelihood" of 22,571, indicating a better
predictive accuracy.

The final model's Chi-square value of 70,559, with a significance level practically at zero (p < 0,0001), robustly
rejects the null hypothesis, affirming that digital competencies are significantly related to technostress. This
suggests that enhancements in digital competencies can effectively reduce technostress among teachers.

Goodness of fit tests—Pearson and Deviance—also support the model's validity, with significance values
indicating a good fit to the observed data. Moreover, the Nagelkerke Pseudo R-Squared value of 0,622 explains
about 62,2 % of the variability in technostress, underscoring the substantial impact of digital competencies
on mitigating technostress. This comprehensive analysis confirms the predictive capacity of the model and
highlights the importance of digital skills in managing technostress in educational environments.

https://doi.org/10.56294/dm2024303
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Fatigue 0,270
Skepticism 0,296

Note: We observe which combinations show higher correlations and might, therefore,
represent priority areas for intervention or further study

Table 4 details how different dimensions of digital competence impact the various facets of technostress, as
reflected in the Nagelkerke indexes. Interpreting these values, we encounter an interesting narrative about the
interaction between teachers' digital skills and their well-being in virtual educational environments.

The statistical analysis reveals specific numerical relationships between various digital competencies and
technostress components among teachers, as captured by Nagelkerke index values:

Digital Resources

Anxiety: Nagelkerke index of 0,139 indicates a moderate correlation with how digital resources affect
teacher anxiety.

Fatigue: Nagelkerke index of 0,136 suggests a similar moderate relationship with teacher fatigue due to
digital resource usage.

Skepticism: Nagelkerke index of 0,125 shows a slightly less pronounced impact on skepticism towards
technology.

Inefficacy: Nagelkerke index of 0,129 points to a moderate effect on teachers' perceptions of their efficacy
in using digital resources.

Digital Pedagogy

Anxiety and Fatigue: Higher impacts with Nagelkerke indexes suggesting that effective digital pedagogical
practices can notably mitigate these forms of technostress.

Inefficacy: A substantial Nagelkerke index of 0,326 indicates a significant relationship, highlighting the
importance of pedagogical competence in reducing feelings of inefficacy.

Assessment and Feedback

These aspects demonstrate strong correlations with technostress, particularly in terms of inefficacy and
fatigue, with Nagelkerke indexes ranging between 0,323 and 0,368. This underscores the critical role of digital
assessment and feedback in influencing teacher experiences.

Empowering Students
Indexes above 0,297 show a significant positive impact on reducing technostress by promoting student
autonomy and competence in digital settings.

Digital Transfer
Fatigue: Nagelkerke indexes from 0,263 to 0,333 suggest that the ability to teach transferable digital skills
also moderately influences technostress, particularly affecting fatigue.

DISCUSSION

The study investigates the influence of digital competencies on technostress among teachers, revealing that
these competencies moderately affect technostress. 2" These studies align with the Job Demands-Resources
(JDR) theory, emphasizing the predictive power of ICT skills on technostress.

Professional commitment significantly impacts stress-related variables such as anxiety and fatigue. " This
relationship is contextualized within the Person-Environment Fit theory and the RED model, suggesting that
high commitment can increase technostress due to hyperconnectivity and inefficient digital management.

The role of digital resources in mitigating technostress is underscored as being low but crucial, with proficient
management linked to reduced stress.22» This supports the Constructivist theory and the Job Demands-
Resources model. ©364

Digital pedagogy appears as a significant factor in reducing technostress, particularly inefficacy.®>%) These
studies leverage Connectivist theory and Vygotsky’s educational principles, affirming the positive impact of
technologically enhanced pedagogy.

The effectiveness of digital assessment and feedback is corroborated by the results and the studies, €720
with theoretical backing from Conectivism. (©8:6%.70.71)

However, there are noted discrepancies. The impact of professional commitment on technostress is debated
273 suggesting a higher incidence among older teachers, possibly due to methodological differences. Similarly,
while some studies report that digital resources increase anxiety, 7 the current findings show a lesser impact,
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potentially reflecting variations in tool usage or teacher competencies.

In digital pedagogy, Bustillos? warns of the risks of ineffective implementation, which could lead to
increased technostress, contrasting with the generally positive findings of other research.

Lastly, the universally positive views on technology-mediated assessment and feedback are tempered by
concerns ©2 about potential overdependence on such technologies, suggesting a need for balanced integration.

These insights not only align and diverge from existing literature but also pave the way for future research
to address these inconsistencies and further explore the technological impacts on education.

CONCLUSION

The inferential analysis of the study reveals significant findings regarding the relationship between digital
competencies and technostress among remote teachers at a Peruvian university. It was observed that a higher
level of digital competencies reduces adverse effects such as technostress, directly impacting the psychological
and physical health of the teachers. Specifically, professional commitment, which includes communication and
collaboration in digital environments, has a particularly notable influence on anxiety.

Regarding digital resources, their impact is primarily observed in how the digital strategies employed by
teachers affect their levels of anxiety. Digital pedagogy significantly influences all dimensions of technostress,
especially inefficacy, highlighting the importance of guiding and teaching effectively in virtual environments.
Assessment and feedback exert the greatest influence on perceived inefficacy, suggesting that assertive feedback
techniques and the use of technology in assessment can raise doubts among teachers about their effectiveness.

Empowering students significantly affects all dimensions of technostress, with a special emphasis on fatigue,
reflecting how promoting student autonomy through digital platforms can cause physical and mental stress in
teachers. Lastly, the ability to transfer digital skills to students particularly impacts teacher fatigue, indicating
that digital education, when carried out with deep mastery and planning, can have an emotional cost. Overall,
these results underline the complex interaction between the mastery of educational technology and faculty
well-being, emphasizing the need for targeted support strategies for educators in the digital age.
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