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Abstract: This research examines the impact of digital transformation on teaching practices
and evaluates educators’ training requirements within the European Framework for the
Digital Competence of Educators (DigCompEdu), focusing specifically on its implementa-
tion in the Canary Islands’ educational system. Through a quantitative study involving
546 teachers from primary and secondary institutions during the 2023/2024 academic year
(confidence level: 95%, margin of error: 4.15%), we analyzed the relationship between digi-
tal competence development and educational innovation. Results indicate significant gaps
in four key areas: digital content creation, innovative teaching methodologies, assessment
strategies, and feedback mechanisms. The findings reveal a direct correlation between
insufficient educational funding and limited professional development opportunities in
digital competencies. This study identifies critical areas requiring immediate attention,
including increased budgetary allocation for technological infrastructure, systematic profes-
sional development programs aligned with DigCompEdu standards, and the restructuring
of current innovation approaches in educational institutions. This research contributes
to the understanding of how educational systems can effectively adapt to digital trans-
formation while highlighting the crucial role of both financial investment and structured
training programs in fostering successful educational innovation, ultimately emphasizing
that adapting education systems to digital realities is essential for ensuring future success
in an increasingly digitalized educational landscape.

Keywords: educational innovation; digital competences; questionnaire; teacher training;
digital platform

1. Introduction

In recent decades, digital transformation has fundamentally reshaped educational
landscapes, compelling teachers to expand their pedagogical skills and adapt to rapidly
evolving technological innovations. The integration of information and communication
technologies (ICTs) in academic environments has become not merely advantageous
but essential [1], requiring a thorough understanding of both historical pedagogical ap-
proaches [2] and contemporary digital methodologies [3]. This technological modernization
has rendered digital tools indispensable in daily operations, leading to a comprehensive
digital transformation across educational institutions.
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Research initiatives, such as the European Union’s Emedus study (2014), have em-
pirically demonstrated the necessity of ICT integration in classroom environments, em-
phasizing the importance of contextual factors including cultural, social, and educational
dimensions [4]. However, the effective implementation of technology in educational set-
tings demands enhanced professional development opportunities for educators to acquire
and maintain digital competencies [5,6]. This necessity is particularly evident in the context
of the Fourth Industrial Revolution, where continuous updating of digital skills has become
crucial for effective classroom instruction.

Recent studies have advanced the evaluation of teaching competencies within digital
frameworks, notably DigCompEdu, providing validated tools to assess digital competence
in educational contexts. Several works emphasize the importance of structured frameworks
for competence evaluations [7]; the need for specific competences in communication,
collaboration, and innovation [8]; and the relevance of self-perceived digital safety skills
for teachers in training [9]. Furthermore, collaborative problem-solving has been identified
as a tangible indicator of digital skill acquisition in educational settings [10].

The European Framework for the Digital Competence of Educators (DigCompEdu)
has emerged as a scientifically validated reference point for educational policy develop-
ment and implementation [7]. This framework addresses six crucial areas of educators’
professional activities, with a particular emphasis on digital content, pedagogy and learn-
ing, and evaluation and feedback mechanisms [8]. Initial implementation efforts, such as
those in Andalusia’s schools [9], have provided valuable insights into the framework’s
practical application.

The significance of digital literacy extends beyond institutional boundaries, encom-
passing family involvement in the educational process. Research indicates that home-based
digital education plays a crucial role in students’ technological development, with parental
modeling significantly influencing young learners’ digital behaviors [8,9]. Moreover, the
recent COVID-19 pandemic has served as an unprecedented catalyst for rapid digital
methodology implementation in education [10], highlighting both the potential and chal-
lenges of accelerated digital transformation.

This study addresses critical gaps in current research by examining the impact of
digital platforms on teaching practices and analyzing essential training needs within the
DigCompEdu framework. This study places particular emphasis on the challenges and
opportunities presented by educational innovation, including resource allocation, infras-
tructure development, and professional training requirements. The investigation focuses
on several key aspects: teacher training in digital platforms and innovative pedagogical
techniques, the integration of digital tools in educational institutions, the adaptation of
teaching resources to new technologies, and the economic implications of implementing
comprehensive digital education programs.

By identifying current implementation challenges and training needs, this research
aims to contribute to the ongoing discourse on educational digital transformation while
providing practical insights for policy development and resource allocation in educational
institutions. The findings will serve as a foundation for future initiatives supporting the
sustainable integration of digital technologies in education. This study is guided by the
following research questions: (1) What is the current level of digital competence among
teachers in the Canary Islands as defined by the DigCompEdu framework? (2) How is
this competence associated with the implementation of active learning methodologies?
(3) What are the primary training needs as perceived by the teaching staff?



Appl. Syst. Innov. 2025, 8, 64

30f17

2. Materials and Methods

This study employed a quantitative research design by utilizing an online question-
naire to evaluate the influence of digital platforms in educational environments within the
framework of digital transformation and educational innovation. While previous studies
have examined ICT usage by teachers in countries such as Spain, Mexico, Colombia, Peru,
and Argentina at a national level [11], our research specifically focuses on the regional
context of the Canary Islands’ educational system, providing a unique perspective on local
digital transformation initiatives.

The research instrument, titled “Questionnaire about Digital Transformation in the
Classroom”, was developed based on the DigCompEdu framework and validated through
the Common Framework of Digital Competence of Teachers [12]. The questionnaire was
validated through expert judgment and a preliminary pilot test to ensure clarity, reliability,
and alignment with the DigCompEdu framework. The final version incorporated revisions
based on this initial testing phase.

Furthermore, the sample size (1 = 546) was calculated using a standard formula for
finite populations, based on a total population of 24,667 teachers, with a 95% confidence
level and a 4.15% margin of error. This ensures strong representativeness and statistical
reliability. This alignment with established frameworks ensures the instrument’s validity
in assessing digital competencies and innovation implementation.

To ensure the research instrument’s validity, its design was based on the DigCompEdu
framework, and it was validated through the Common Framework of Digital Competence
of Teachers. The questionnaire was structured to capture comprehensive data about
digital transformation in education. Each question was carefully formulated to gather
specific information about digital competencies and implementation practices, allowing
for both quantitative analysis and qualitative insights into current educational technology
usage patterns.

The multiple-choice format for the digital competency assessment enabled participants
to indicate various skill levels across different technological domains, providing a nuanced
understanding of teacher capabilities and training needs. Specifically, the questionnaire
sections were designed to align with DigCompEdu’s six areas of educators’ professional
activities. For example, questions related to digital content creation, knowledge of ed-
ucational digital platforms, and digital information management directly correspond to
DigCompEdu’s ‘Digital Content” and ‘Information and Data Literacy” areas.

Similarly, the section on the implementation of communication tools for didactic pur-
poses and interest in ICT-based active learning methodologies aligns with DigCompEdu’s
‘Communication and Collaboration” and “Teaching and Learning” areas. Furthermore, ques-
tions about digital identity management and security measures relate to DigCompEdu’s
‘Digital Safety’ area, while the section on problem-solving using digital media and creative
technology use corresponds to the ‘Problem Solving’” area. This alignment ensures that
the questionnaire effectively assesses teachers’ digital competencies as defined by the Dig-
CompEdu framework, providing a robust foundation for analyzing training needs and
innovation barriers.

Previous research has indicated that teachers primarily use ICT for personal matters
and entertainment rather than didactic purposes, making it essential to specifically examine
educational applications.

The questionnaire was designed to assess both the technical implementation of educa-
tional innovations and teachers’ digital competencies through six comprehensive questions:

1.  Teaching location identification.
2. Educational level specification.
3. Availability and usage of digital platforms or online spaces for student interaction.
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4. Assessment of acquired digital competencies, including

e Digital content creation using available tools (blogs, websites, and YouTube
channels).

Knowledge of educational digital platforms.

Implementation of communication tools for didactic purposes.

Digital identity management.

Internet navigation and content-related information filtering.

Security measures (personal protection, data protection, and digital identity).
e  Problem-solving using digital media and creative technology use.

e Digital information management (identification, retrieval, and organization).
e  Social media and virtual community resource sharing.

5. Institutional digital transformation tool inventory.
6. Interest in implementing ICT-based active learning methodologies.

Table 1 shows the relationship between the different sections of the questionnaire and
the areas and competencies of DigCompEdu:

Table 1. Relationship between questionnaire sections and DigCompEdu areas and competencies.

Survey Section DigCompEdu Area Competencies Evaluated
Teaching location identification Professional Engagement ~ Use of digital resources for communication
and networking
Educational level specification Professional Engagement  Understanding the context for
digital application
Availability and usage of Digital Resources Selecting, creating, and sharing
digital platforms digital resources
Digital content creation Digital Resources Designing and modifying
educational materials
Knowledge of educational platforms Teaching and Learning Utilizing digital tools for pedagogical strategies
Implementation of Teaching and Learning Facilitating student interaction
communication tools through technology
Digital identity management Empowering Learners Managing online presence and personal

data security

Security measures Facilitating Learners’ Ensuring safe and responsible digital use
Digital Competence

Problem-solving with digital media =~ Assessment and Feedback  Developing creative and critical
digital solutions

Digital information management Professional Engagement Organizing and managing digital

content effectively
Social media and virtual community = Teaching and Learning Encouraging collaboration through digital tools
sharing

Interest in ICT-based active learning  Pedagogical Competencies =~ Willingness to integrate digital methodologies

This study employed a quantitative research design by utilizing an online question-
naire to evaluate the influence of digital platforms. Each question was carefully formulated
to gather specific information about digital competencies and implementation practices,
allowing for both quantitative analysis and qualitative insights. The questionnaire was
developed based on the DigCompEdu framework and validated through the Common
Framework of Digital Competence of Teachers. This alignment with established frame-
works ensures the instrument’s validity in assessing digital competencies and innovation
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implementation. While the questionnaire included open-ended questions to gather qualita-
tive data, the reported findings primarily reflect the quantitative data obtained through
the multiple-choice format. The selection of quantitative analysis was motivated by the
objective to provide a broad, statistically significant overview of digital competence levels
among teachers in the Canary Islands, directly related to the DigCompEdu framework’s
defined competencies.

Data were collected through a voluntary online survey disseminated to teachers
across all educational levels in the Canary Islands via email and mobile communication
applications. The questionnaire was designed to be accessible on various digital devices
(computers, mobile phones, and tablets) with internet connectivity, ensuring maximum
participation opportunity. To maintain data quality and prevent response bias, participants
completed the questionnaire individually without time constraints, eliminating potential
duplicate responses or peer influence on answers.

The study adhered strictly to data protection regulations, including the Organic Act
for Personal Data Protection, the Guarantee of Digital Rights 3/2018, and the General
Data Protection Regulation (GDPR), which came into effect on 25 May 2018. Participants
were informed of the anonymous nature of the survey and its intended use for educa-
tional innovation research at the outset, ensuring informed consent and compliance with
privacy requirements.

The research achieved a substantial sample size of 546 active teachers from schools
and high schools under the Ministry of Education, Universities, Culture, and Sports of the
Canary Islands’” Government. This sample, drawn from a total population of 24,667 ac-
tive teachers, provides robust statistical significance with a 95% confidence level and
a 4.15% margin of error (alternatively, a 99% confidence level with a 5.46% margin of
error) [13], calculated using standard statistical sampling formulae for known populations.

The geographical distribution of respondents closely mirrors the Canary Islands’
population distribution according to the 2024 Canary Statistics Institute (ISTAC) data.
Specifically, 42.7% of participants were from Gran Canaria, 39.6% from Tenerife, and
17.7% from other islands in the Canary Autonomous Community. This distribution aligns
well with the overall population statistics, where Tenerife (958,834 residents) and Gran
Canaria (866,972 residents) account for 81.85% of the total 2,236,013 inhabitants, with the
remaining 18.35% distributed across Fuerteventura, Lanzarote, La Palma, La Gomera, El
Hierro, and La Graciosa.

The questionnaire was designed to capture comprehensive data about digital trans-
formation in education while maintaining efficiency and respondent engagement. Each
question was carefully formulated to gather specific information about digital competen-
cies and implementation practices, allowing for both quantitative analysis and qualitative
insights into current educational technology usage patterns. The multiple-choice format
for the digital competency assessment enabled participants to indicate various skill levels
across different technological domains, providing a nuanced understanding of teacher
capabilities and training needs.

The methodology employed in this study ensures both scientific rigor and practical
relevance by combining careful sample selection, comprehensive data collection, and adher-
ence to ethical and privacy standards. The alignment between participant distribution and
population demographics, coupled with the statistically significant sample size, provides a
solid foundation for drawing meaningful conclusions about digital transformation in the
Canary Islands’ educational system.

The study sample comprised teachers across all educational levels, ensuring a rep-
resentative distribution to enhance the homogeneity and validity of the data analysis.
The sample distribution among post-primary education levels consisted of 213 secondary
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First Cycle of Primary School

Second Cycle of Primary School

Third Cycle of Primary School

Secondary School

Professional Training

Official School of Languages

Pre-school

High School

education teachers, 122 high school teachers, and 133 professional training instructors.
Additionally, 31 Official Language School instructors participated, contributing to a more
diverse dataset. Their inclusion is because these teachers are part of the formal educational
system of the Government of the Canary Islands and depend on the Ministry of Education.
Furthermore, their participation provides a broader perspective on the digital competence
of teachers in different educational contexts.

While it may seem less relevant to ask about online platform use in early education
(pre-school and primary), research suggests that digital exposure at these levels can play
a foundational role in students’ later digital competence. Additionally, the responses
provide insights into how early-stage educators perceive and incorporate digital tools in
their pedagogy.

Figure 1 illustrates the distribution of participants according to their teaching level
and professional qualifications.

62 (11.4 %)

73 (13.4 %)

68 (12.5 %)

90 (16.5 %)

213 (39.0 %)

122 (22.3 %)

133 (24.4 %)

31 (5.7 %)

Figure 1. Levels of education of the teachers surveyed.

3. Results

The analysis of the results reveals that individual teachers frequently deliver instruc-
tion across multiple educational levels within the current academic framework. It is
noteworthy that the study incorporated valuable input from 31 Official Language School in-
structors, whose participation significantly enriched the research findings and contributed
to a more comprehensive understanding of the subject matter. Additionally, when examin-
ing the technological infrastructure available at educational institutions, the data indicate
a substantial adoption of digital learning environments. Specifically, when participants
were asked about the availability of online platforms or virtual spaces for student use at
their institutions, an overwhelming majority (91%) reported affirmative responses. Figure 2
illustrates the percentage of educational institutions with digital platforms available for
students, segmented by educational level.
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Figure 2. Percentage of educational institutions with digital platforms available for students, seg-
mented by educational level.

The analysis of platform usage by educational level reveals significant differences.
Although almost all secondary and higher education teachers offer structured online
learning environments, the primary and preschool levels show lower adoption rates. These
differences highlight the need for differentiated digital training approaches at all stages
of education.

The assessment of teachers’ digital competencies reveals significant variations in
proficiency levels across different skills. A notable finding indicates that less than one-third
of respondents demonstrate proficiency in managing digital identity, while knowledge of
digital security measures remains limited (fewer than 200 participants). These findings
highlight a critical gap between infrastructure investment and professional development in
digital competencies.

In addition to issues related to educational investment, this study provides relevant
insights into teachers’ digital competence profiles. While a large majority of respondents
(92.5%) reported confidence in navigating, searching, and filtering online information
related to instructional content, other areas of digital competence remain significantly un-
derdeveloped.

Specifically, less than one-third of teachers indicated proficiency in managing digital
identity, and only 34.2% demonstrated awareness of digital security measures. Likewise,
competencies such as problem-solving using digital tools, technical troubleshooting, and
creative integration of technology were reported by fewer than half of the respondents.

Moderate levels of self-reported proficiency were observed in areas like social media
resource sharing, digital platform use, and digital information management (ranging from
62% to 76%).

These disparities suggest the existence of a meaningful gap between the infrastructure
available in schools and teachers’ preparedness to make pedagogically effective use of
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it. As such, there is a pressing need to implement professional development programs
focused on strengthening key areas of digital competence, particularly those related to data
protection, active methodology integration, and the creative, secure use of ICT tools in
the classroom.

Figure 3 presents the percentage of teachers who reported having fully acquired various
digital competencies, categorized according to the DigCompEdu framework. The highest
self-reported proficiency levels were in browsing, searching, and filtering digital information
(92.4%), followed by organizing digital content (76.0%) and using virtual learning platforms
(73.3%). Moderate skills were reported in areas like digital information management and the
use of social media for collaborative purposes (approximately 62-66%).

Browsing, searching and filtering digital information 92.4% (508)

Identifying, retrieving and organizing digital information 76.0% (418)

73.3% (403)

Using virtual learning platforms to manage content

Using social media and participating in virtual communities 62.5% (344)

Using digital communication tools for teaching purposes 49.8% (274)

Creating digital content using available tools (blogs, websites, YouTube) 48.7% (268)

Solving real problems using digital tools 40.5% (223)

Applying digital safety and personal data protection 34.4% (189)

Managing digital identity 27.3% (150)

None of the above B 2.4% (13)

20 40 60 80 100
Percentage of Teachers Reporting Full Competency

o-

Figure 3. Knowledge acquired by teachers on digital competences, based on the DigCompEdu framework.

In contrast, only 27.3% of respondents indicated proficiency in managing digital iden-
tity and 34.4% in applying digital safety and data protection measures. These disparities
suggest an uneven digital competence profile, with strong performance in information liter-
acy but critical gaps in identity management, safety, and problem-solving with digital tools.

The findings reveal significant deficiencies in critical areas of digital competence.
Less than 30% of teachers reported proficiency in managing digital identity, and only
34.2% reported proficiency in digital security. Other areas such as problem-solving using
digital tools, technical troubleshooting, and creative integration of technology were reported
by fewer than half of the respondents.

Additionally, while nearly 90% of teachers incorporate online materials into their
instruction, only 50% report creating or adapting content specifically for digital platforms.
This highlights a substantial gap between the availability of digital resources and the
capacity to use them effectively.

Despite the widespread adoption of digital platforms across educational institutions
(91%), teachers continue to express the need for training that enables the efficient and
pedagogically sound use of these tools. Notably, more than 40% of respondents indicated a
willingness to implement active learning methodologies, provided that appropriate training
is offered.

These results underscore the importance of targeted professional development pro-
grams to address current shortcomings in digital competence and support the successful
integration of educational technologies.
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The identified deficiencies in digital identity and security competencies among teach-
ers highlight a critical gap in professional development. This concern is particularly
significant given teachers’ crucial role in protecting student data. The current educational
legislation emphasizes this importance, mandating ‘the full integration of students in the
digital society and the learning of responsible consumption and critical, safe use of digital
media that respects human dignity.’

Although the questionnaire did not directly inquire about prior training in digital
competencies, valuable insights can be drawn from the teachers’ self-assessed proficiency
levels across various digital skills.

A key limitation of this study is its reliance on self-rated questionnaires to assess
teachers’ digital competence. As the reviewer noted, self-perception may not always accu-
rately reflect actual skills. To mitigate this, the questionnaire was aligned with established
frameworks such as DigCompEdu and the Common Framework of Digital Competence of
Teachers. However, the potential influence of perceived self-efficacy on teachers” willing-
ness to adopt new digital tools cannot be discounted.

While this study provides a comprehensive overview of digital competencies among
teachers in the Canary Islands, it is important to acknowledge certain limitations. Specif-
ically, we did not collect data on the age of participants, which may be a relevant factor
influencing teachers’ digital competence and willingness to adopt new technologies [14,15].
However, our focus was primarily on assessing the overall digital competence levels and
training needs across the teaching population, as defined by the DigCompEdu framework.
Future research could explore the relationship between age, digital competence, and tech-
nology adoption in more detail, providing a more nuanced understanding of the challenges
and opportunities associated with digital transformation in education.

Therefore, the data indirectly indicate a significant demand for specific training in
digital competencies, which aligns with the identified need for comprehensive ICT training
programs focused on enabling teachers to develop and adapt digital content.

In addition to the quantitative data, the questionnaire provided qualitative insights
into teachers’ experiences with digital transformation. For example, many teachers ex-
pressed a desire for more training in specific digital tools and strategies, as well as concerns
about the digital divide among students. These qualitative insights provide a valuable
context for interpreting the quantitative findings and highlight the need for targeted sup-
port and resources for teachers. Specifically, qualitative feedback revealed that teachers
feel underprepared in areas such as ‘digital content creation’” and ‘innovative teaching
methodologies’, which directly reflects gaps in DigCompEdu competencies and aligns with
the article’s objective of identifying areas needing immediate attention.

To provide greater clarity, the open-ended responses were thematically grouped
into three main areas of need: (1) the desire for more training in the use and creation
of digital content; (2) the need for concrete strategies to implement ICT-based active
learning methodologies; and (3) concerns about digital safety, especially regarding student
data protection and identity management. These categories reflect the areas in which
teachers most frequently expressed uncertainty, and they align directly with the quantitative
findings, reinforcing the urgency of targeted professional development in these domains.

While the study reveals the widespread adoption of digital platforms across edu-
cational institutions, the findings indicate that teachers lack adequate training for their
effective and efficient utilization. This disparity between infrastructure availability and
professional competency presents a significant challenge in contemporary education.

Regarding digital resource implementation, nearly 90% of teachers incorporate online
materials in their instruction. However, only 50% create or adapt materials specifically
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for online platforms, indicating a substantial gap between content utilization and content
creation capabilities.

This finding underscores an urgent need for comprehensive ICT training programs
focused on enabling teachers to develop and adapt digital content. Such training is essential
not only for enhancing educational value but also for preventing the potential widening of
the digital divide among students from different socio-educational backgrounds.

Figure 4 illustrates teachers’ current disposition toward implementing active learning
methodologies integrated with ICT tools in response to education’s digital transformation.
The analysis reveals encouraging data: more than 53% express immediate willingness to
adopt these approaches, while an additional 40% would embrace them contingent upon
receiving appropriate training. This positive attitude aligns with research indicating the
importance of effectively incorporating digital technology into teaching methodologies [16].

Would you be willing to introduce active learning methodologies, accompanied by ICT tools and based on the

digital transformation of education?

I Yes
[ Yes, if | receive proper training
[ Not yet. | am not ready

- 1o

Figure 4. Would you be willing to introduce active learning methodologies, accompanied by ICT
tools and based on the digital transformation of education?

These findings collectively suggest a transformative opportunity in education, where
teachers’ receptiveness to digital integration coexists with clear needs for targeted pro-
fessional development. Addressing these needs could significantly enhance educational
outcomes through improved digital competency and more effective technology integration
in pedagogical practices.

This research has identified three critical questions regarding digital education
implementation:

First, the extent of teachers’ preparedness for digital instruction and innovative peda-
gogical techniques. Second, whether current financial investments effectively target the
enhancement of teachers’ digital competencies and the integration of ICT tools to improve
educational quality. Finally, the availability of resources and expertise necessary for teachers
to develop and implement high-quality digital content on learning platforms.
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These questions emerged as fundamental considerations in understanding the current
state of digital education.

4. Discussion

The analysis of this study reveals critical insights regarding educational investment
and digital transformation in the Spanish education system. The findings underscore the
complex relationship between financial allocation, teacher preparation, and technological
integration in educational settings.

Investment in education emerges as a fundamental factor in addressing current peda-
gogical challenges. The data indicate that insufficient or improperly directed investment,
particularly in enhancing teachers’” digital competencies and ICT implementation, signifi-
cantly impedes the adoption of innovative educational techniques. This observation aligns
with current research on educational transformation processes [17].

In addition to investment-related issues, the analysis of teachers’ digital competencies
reveals notable patterns. The most widely acquired skill is the ability to browse, search,
and filter Internet-based information relevant to instructional content (92.5%).

However, substantial gaps remain in areas such as digital identity management (less
than 30% of respondents), digital safety (34.2%), problem-solving using digital tools, cre-
ative integration of technology, and educational use of communication tools, which were
all below 50%.

These findings emphasize the urgent need for professional development programs
focused on critical digital competencies, especially those directly related to student data
protection and innovative pedagogical practice.

Beyond their statistical relevance, these results reveal important pedagogical and
organizational dynamics that help explain the current state of digital transformation in ed-
ucation. The contrast between widespread digital access and limited teacher proficiency in
areas such as safety, identity management, and content creation suggests that infrastructure
alone does not guarantee effective digital integration in schools.

Moreover, the accelerated digitalization driven by the COVID-19 pandemic has
likely exacerbated pre-existing disparities in teacher preparedness. In the specific con-
text of the Canary Islands, where educational resources and digital infrastructure can vary
considerably between islands, these gaps underscore the need for context-sensitive strate-
gies. Tailored professional development and policy measures are essential to ensure equity
and effectiveness in digital education across different educational levels and territories.

The use of the DigCompEdu framework in this study provides a structured lens to
interpret these gaps. It not only enables a more precise diagnosis of professional needs but
also points toward actionable strategies for teacher development. These findings reinforce
the idea that digital innovation must be accompanied by sustained institutional support,
pedagogical alignment, and continuous professional learning to be truly effective.

Examining Spain’s educational investment reveals several noteworthy patterns. The
General State Budget (GSB) shows a progressive increase in education expenditure, from
4893 million euros in 2021 to 6408 million euros in 2023, with similar projections for 2024 due
to budget extension [18,19]. However, despite this apparent growth, several concerning
factors emerge. Nearly 50% of educational investment is directed toward scholarships
and grants, while Spain ranks among the five lowest EU countries in public education
spending. Particularly noteworthy is that only 300,000 euros were allocated to the digital
transformation of education in 2022, primarily as a pandemic response measure.

The Canary Islands’ case study provides valuable insights into regional educational in-
vestment patterns. Investment increased from EUR 2081 million in 2022 to EUR 2257 million
in 2023, with staff costs consuming approximately three-quarters of the educational budget.
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Notably absent are specific allocations for digital competency development, highlighting a
significant gap between infrastructure needs and actual investment.

The research identifies significant disparities between infrastructure availability and
teacher preparation.

This study’s findings reveal critical insights into the relationship between educational
investment, digital transformation, and teacher preparation in the Spanish education sys-
tem. While investment in education is increasing, particularly in response to the pandemic,
its effective allocation remains a challenge. Significant disparities persist between infras-
tructure availability and teachers’ digital competencies, exacerbated by limited resources
for digital content creation and professional development.

While educational centers generally possess digital platforms, teachers demonstrate
insufficient training for their effective utilization. This gap is further exacerbated by limited
resources for generating and adapting digital content, coupled with an absence of sustained
investment in teacher digital competency development.

The analysis of this study reveals critical insights regarding educational investment
and digital transformation in the Spanish education system. Our findings underscore
the complex relationship between financial allocation, teacher preparation, and techno-
logical integration in educational settings, directly supported by the data collected from
546 teachers in the Canary Islands.

The data indicate that less than one-third of respondents demonstrate proficiency in
managing digital identity, and knowledge of digital security measures remains limited. This
is directly related to insufficient or improperly directed investment in enhancing teachers’
digital competencies and ICT implementation, significantly impeding the adoption of
innovative educational techniques.

Despite widespread internet access among Spanish students (93%), disparities persist,
affecting both hardware and software availability. Urban—rural disparities in technological
access and implementation further compound this issue.

The digital divide remains a critical concern, with disparities in technological access
and implementation affecting vulnerable populations. Addressing this divide requires tar-
geted investment in infrastructure, teacher training, and digital competency enhancement.

More than 53% of teachers express immediate willingness to adopt active learning
methodologies integrated with ICT tools, and an additional 40% would embrace them con-
tingent upon receiving appropriate training. This receptiveness presents a transformative
opportunity if targeted professional development is provided. Our findings align with
current research on educational transformation processes, emphasizing the necessity of ICT
integration in classroom environments and the importance of contextual factors.

Similar to the Emedus study, our research underscores the need for enhanced pro-
fessional development opportunities for educators to acquire and maintain digital com-
petencies. Consistent with Starkey, our analysis highlights the importance of addressing
technical knowledge disparities among teachers and reducing equipment inequalities
between educational centers. Current investment patterns reveal a limited correlation
between expenditure and ICT improvement needs, with insufficient focus on teacher
professional development in digital competencies.

Therefore, the development of comprehensive teacher training programs in digital
competencies is essential. The implementation of sustainable technological infrastructure
improvement plans is necessary. The creation of specific funding streams for educational
innovation is crucial. The establishment of mechanisms to address the digital divide
is vital. The findings demonstrate that strategic investment in teacher training, infras-
tructure development, and targeted initiatives to address the digital divide is essential
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for improving educational outcomes and fostering successful technology integration in
pedagogical practices.

Digital divide implications present another critical aspect of the current educational
landscape. This study reveals that while 93% of Spanish students aged 10-15 have internet
access, 7% remain without connectivity. This national figure becomes more concerning
when viewed in a global context, where approximately two-thirds of school-age children
lack internet connection [20]. Furthermore, urban-rural disparities in technological ac-
cess and implementation persist, with resource inequalities affecting both hardware and
software availability.

Current investment patterns raise several critical concerns regarding strategic allo-
cation and effectiveness. There exists a limited correlation between expenditure and ICT
improvement needs, insufficient focus on teacher professional development in digital com-
petencies, and inadequate attention to educational innovation frameworks. These issues
are compounded by the need for more targeted investment in technological infrastructure.

The research identifies several key areas requiring immediate attention for future
development. Primary among these is the development of comprehensive teacher training
programs in digital competencies, coupled with the implementation of sustainable techno-
logical infrastructure improvement plans. Additionally, the creation of specific funding
streams for educational innovation and the establishment of mechanisms to address the
digital divide emerge as crucial priorities.

The findings suggest necessary policy adjustments across multiple domains. Current
educational investment strategies may not optimally address contemporary needs, par-
ticularly in ICT implementation and improvement [21,22]. This misalignment between
resource allocation and educational needs presents significant challenges for achieving
desired educational outcomes. The study highlights the critical importance of addressing
the digital divide, particularly in vulnerable populations [22]. This challenge extends
beyond mere access to technology, encompassing the development of associated skills and
competencies necessary for effective educational participation.

Furthermore, the research underscores the necessity of reconsidering education poli-
cies to address current challenges [23]. This reconsideration should encompass strategic
resource allocation, professional development programs, infrastructure development, and
digital competency enhancement initiatives. The successful implementation of educational
innovation requires sustained and targeted investment in teacher training, comprehen-
sive infrastructure development, the systematic evaluation of outcomes, and the regular
assessment of evolving needs.

Future policy adjustments should prioritize comprehensive teacher training programs,
sustainable technological infrastructure, and specific funding streams for educational inno-
vation. Addressing technical knowledge disparities among teachers and reducing equip-
ment inequalities between educational centers are also urgent priorities. Further research
should incorporate objective measures of digital competence alongside self-assessments to
provide a more comprehensive evaluation.

Looking toward future considerations, this study indicates several areas requiring
attention in the coming years. Technical knowledge disparities among teachers must be
addressed, along with reducing equipment inequalities between educational centers. The
development of comprehensive digital competency frameworks and the implementation of
systematic evaluation mechanisms are now urgent priorities.

Based on the analysis, several key recommendations emerge for improving educational
outcomes. First, the development of targeted investment strategies for digital competency
enhancement must be prioritized. Second, comprehensive teacher training programs
need to be implemented systematically. Third, the creation of evaluation mechanisms to
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assess progress and identify areas for improvement is essential. Fourth, infrastructure
development plans must be established and maintained. Finally, specific initiatives to
address the digital divide need to be developed and implemented.

These findings and recommendations align with current research indicating the im-
portance of sustained, strategic investment in educational technology and teacher prepa-
ration [24,25]. The success of educational innovation initiatives depends significantly on
appropriate resource allocation and systematic implementation strategies.

The analysis of this study reveals critical insights regarding educational investment
and digital transformation in the Spanish education system. The findings underscore the
complex relationship between financial allocation, teacher preparation, and technological
integration in educational settings.

While the descriptive analysis of survey data provides a valuable overview of digital
competencies among teachers in the Canary Islands, it is important to contextualize these
findings within the broader scholarly literature on digital transformation in education.
Specifically, our results align with previous research indicating that teachers often lack
adequate training for the effective utilization of digital resources, despite widespread access
to technology.

Furthermore, the identified gaps in digital competencies have significant implications
for policy development and resource allocation in education. Insufficient investment
in teacher training programs, coupled with a lack of strategic planning for technology
integration, may hinder the successful implementation of educational innovation initiatives.

In relation to the DigCompEdu framework, our findings highlight the need for targeted
professional development programs that address specific competency gaps, particularly
in areas such as digital content creation, digital identity management, and digital security
measures. By aligning training initiatives with the DigCompEdu framework, educational
institutions can ensure that teachers are equipped with the skills and knowledge necessary
to effectively navigate the digital landscape and promote student learning.

This study concludes that current educational challenges require a comprehensive
approach encompassing financial investment, professional development, and technological
integration. This approach must consider both immediate needs and long-term educational
objectives while addressing existing disparities in access and implementation. The future
success of educational systems will largely depend on the ability to effectively address
these challenges through strategic planning and targeted resource allocation. While the
primary objective of this study was to assess general trends in digital competence across
the Canary Islands, preliminary observations suggest that variations exist according to
both educational level and geographical location. For example, digital platform usage
seems to be more frequent in secondary and vocational education compared to early
education stages. Although a detailed segmented analysis is beyond the scope of this paper,
recognizing these differences underscores the importance of designing future studies to
explore them in depth, thereby enabling more focused and context-sensitive interventions.

5. Conclusions

This research reveals several significant conclusions regarding digital competencies in
education and their relationship with current investment patterns and teacher preparation.

It is important to highlight that education in the Canary Islands is managed by the
regional Government of the Canary Islands, which gives particular relevance to the findings
of this study. Since educational competences are decentralized to the regional level, the
proposals formulated in this work are directly applicable to the educational reality of the
region. Identifying deficiencies in digital competencies and gaps in strategic investment for
teacher training serves as a key starting point for decision-making in the educational sector.
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Therefore, the recommendations derived from this research not only reflect global trends in
digital transformation in education but also respond to the specific needs of the Canary
Islands, providing a valuable reference framework for future educational policies.

The findings demonstrate that despite substantial infrastructure and technological
deployments, teachers lack adequate training for the effective utilization of these resources
to optimize student academic performance.

This study evidences significant gaps in teachers’ digital competencies, despite their
demonstrated willingness to incorporate technological tools in their practice. While nearly
90% of teachers provide online materials to students, only half create or adapt these materi-
als themselves, highlighting a critical gap between technology availability and effective
utilization. This disparity aligns with our previous findings regarding the misalignment
between infrastructure investment and professional development needs.

The research strongly supports the adoption of DigCompEdu as a reference frame-
work for improving the current educational model. Achieving full digital transformation
in classrooms requires a comprehensive approach encompassing several key elements.
Investment decisions should be informed by professional consultation to ensure efficiency
and address the digital divide effectively. This aligns with our earlier findings regarding
the current inefficiencies in educational spending patterns.

A systematic teacher training plan focused on digital competencies and educational
innovation emerges as crucial. This need is particularly evident given our analysis of
the current budget allocation, which shows limited specific investment in teacher digital
competency development. Furthermore, infrastructure investments must align with the
actual needs of educational centers’ digital transformation, addressing the disparities
identified in our research.

The implementation of effective educational innovation models requires coordination
with the Digital Education Action Plan (2021-2027) [26], which provides a framework
for the sustainable adaptation of EU education systems to the digital era. This initiative
significantly contributes to addressing the challenge posed by Spain’s position in terms of
educational investment within the EU, as our results reveal.

Our research also emphasizes the importance of utilizing existing resources, including
the European Union literature on media and information literacy policies [27] and the Digi-
tal Learning Research Manual [28], as essential references for achieving digital competency
objectives. These resources can guide the development of training projects that ensure the
acquisition of necessary digital skills.

The collected data on digital competencies play a crucial role in understanding student
learning patterns and identifying areas for improvement. As demonstrated in recent
studies [28-32], this information can contribute to performance enhancement, personalized
education implementation, and dropout rate reduction. These outcomes align with our
findings regarding the need for targeted investment in digital transformation and teacher
preparation programs.

In summary, this study identifies significant gaps between digital infrastructure avail-
ability and teacher preparedness in key competence areas. Based on these findings, we
recommend prioritizing investment in targeted training programs aligned with the Dig-
CompEdu framework and promoting institutional support for digital pedagogical inno-
vation. Future research should explore the relationship between variables such as age,
teaching experience, and digital competence, as well as the long-term effects of professional
development programs on the integration of technology in teaching practices.
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