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Abstract

Educational centres face new challenges in adapting to digital transformation. While the
majority of scientific studies have focused on the individual perspective, fewer have ex-
amined it from an organisational perspective. This research addresses this gap. This paper
analyses the digital transformation of secondary educational centres from the organisa-
tional psychology field, thus overcoming the traditional approach focused on teachers’
individual competencies. This study follows a thematic qualitative methodology based on
Co020 semi-structured interviews from secondary educational centres, including questions
related to the process and level of digitalisation, the difficulties encountered, and the main
practices implemented, among others. The analysis identifies four overarching themes
that emerge from the dynamic interplay between the digital culture, perceived resource
availability, digitalisation practices and strategies. Considering the interrelations among
these themes and the digital transformation pattern, three models are identified: reactive,
driven by internal initiative, and integrative, each representing a distinct level of maturity
in the integration of digitalisation. Overall, the findings suggest the existence of different
patterns of digitalisation across educational centres, identifying a typology of digital ma-
turity profiles based on organisational configurations. This framework provides a path-
way for secondary educational centres to undertake critical self-diagnosis, strategically
design interventions, and continuously enhance their digitalisation processes.

Keywords: digital transformation; qualitative analysis; teaching staff; models of digital
transformation

1. Introduction

The development of technology has widely disrupted every area of our lives, pro-
ducing significant changes in the way we work and interact across a wide range of con-
texts, with particular relevance in the labour market. In the educational context, the sys-
tematic introduction of the digital transformation process was significantly accelerated by
the emergence of COVID-19 and continuous changes and advances in artificial intelli-
gence [1,2]. The pandemic revealed that many educational organisations have a limited
digital capacity for response [3]. This highlighted that digital transformation is not only a
technological challenge but also an organisational one, requiring changes in leadership,
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management, and decision-making processes within schools to ensure the sustainable de-
velopment of schools. Indeed, the scientific literature reflects an exponential trend in re-
search concerning the management of digital transformation, highlighting that for this
process to be sustainable, a paradigm shift is required where technology is conceptualised
as a complex, interconnected environment that prioritises learning experiences over the
tools themselves [4]. Previous research has highlighted the importance of technological
equipment, teacher training, and the development of digital competence [5]. Beyond mod-
ifying the tools and content used in teaching and learning models, digital transformation
also entails changes in the management of secondary educational centres, the role of
teachers, and the interaction among educators, students, and families. Educational insti-
tutions, therefore, face new challenges that require proper adaptation and the ability to
take full advantage of the opportunities offered by the digital era.

Different governmental institutions have developed regulatory frameworks and ini-
tiatives designed to integrate technological, pedagogical, and disciplinary knowledge.
These frameworks have focused primarily on the individual perspective, for instance, by
emphasising teachers’ digital competences. However, in general, they have not consid-
ered the perspective of the school or employed an overall organisational vision. In other
words, they have failed to adopt a more comprehensive view of the digital transformation.
The scientific literature has also predominantly approached technology from the workers’
perspective, such as teachers’ attitudes, self-efficacy, individual readiness to accept tech-
nology, and competencies they should develop [6-8]. However, fewer studies have exam-
ined digitalisation from an organisational-level approach, particularly from the field of
organisational psychology. This perspective will allow each educational institution to be
able to understand and implement effective improvements in its own digitalisation pro-
cess.

This paper addresses this gap. Although a growing body of research has examined
digital transformation in education from a holistic perspective, much of this work has
concentrated on educational policies, institutions’ levels of digital readiness, organisa-
tional culture, or specific dimensions of leadership, frequently using quantitative designs
or high-level conceptual analyses [9-13]. Moreover, much of this research has been devel-
oped in contexts other than Spanish. Consequently, there is still limited knowledge about
how digital transformation is experienced and managed within schools, particularly re-
garding the day-to-day organisational processes involved and the evolving role of school
leadership over time. By adopting a qualitative approach, this study explores the experi-
ences and actions of school management teams throughout the digital transformation pro-
cess, paying particular attention to the trajectory of change and the factors that have
shaped it within the Spanish educational context. From an organisational perspective, the
main objective is to analyse how educational institutions conceptualise the role of digital-
isation in the educational context and how they manage the comprehensive digital trans-
formation process. The study seeks to provide practical insights and best practices to
guide the successful management of digital transformation, ensuring a high-quality teach-
ing and learning process.

In this paper, we begin by reviewing the literature addressing both the concept and
the process of digitalisation and the management of digital transformation. The subse-
quent methodology section outlines the sample, procedure, and data analysis approach.
The results are then presented and supported by explanatory tables to enhance clarity and
interpretation. Finally, the discussion integrates the main findings, offering conclusions,
practical implications, and limitations of the study.
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2. The Role of Technology in Digital Transformation in the
Educational Context

The terms technological change, digital innovation, and digital transformation are
often used interchangeably to describe the digitalisation process in education, which has
sometimes led to conceptual ambiguity [14,15]. Related concepts should also be clarified.
Digitisation refers to the conversion of analogue information into digital formats, and dig-
ital innovation refers to the implementation of new digital practices within educational
organisations. Digital transformation refers to a change in organisational processes result-
ing from digital innovations and the development of new competencies through digital
technologies, distinguishing it from digitisation and digitalisation [16,17]. In the present
study, digitalisation refers to the adoption of digital technologies to improve existing ed-
ucational and administrative practices, while digital transformation is viewed as a
broader organisational process involving changes in leadership, management, organisa-
tional culture, and school practices. From this perspective, digitalisation provides the ba-
sis for digital transformation but does not necessarily lead to it. In the context of education,
several authors refer to Education 4.0, which responds to the needs of an innovative soci-
ety that goes beyond formal education, among other aspects, including the use of digital
technologies, personalised data, and high-level connectivity [18]. Within this framework,
digital transformation acts as a driver for sustainability by facilitating the development of
curricula that integrate systems thinking and complex problem-solving, which are essen-
tial competencies for students to adapt to the technological demands of modern society
[19]. At the organisational level, implementing the principles of Education 4.0 also re-
quires changes in school management, including new leadership practices, strategic plan-
ning, and organisational processes that support innovation and the effective integration
of digital technologies. More specifically, digital transformation requires adapting educa-
tional models to effectively engage students, teachers, school leadership, and families
within today’s digital environment, while also preparing for future technological innova-
tions [20].

Technocentrism and technological solutionism have been central concepts of the ini-
tial stages of digital transformation, but the current dynamics of this process extend far
beyond these approaches. A balance between technical, social, and pedagogical dimen-
sions is necessary to achieve an effective digital transformation process in the educational
context [21]. In this sense, the use of technology should not determine the methodology
or the learning content; instead, it should support them. Thus, methodological strategies
and an innovation-oriented learning culture have to be established before choosing the
most appropriate digital tools, thus ensuring alignment with the specific objectives and
contextual needs [22,23]. This change also has important implications for school manage-
ment. Digital transformation requires leadership that goes beyond choosing technology;
it means driving organisational change, encouraging collaboration, and creating the con-
ditions for sustainable innovation within schools.

Consequently, educational institutions are investing resources in equipping centres
technologically, in parallel with the training of teachers in the digital competencies re-
quired to effectively integrate technology into the learning process. Additional efforts
have focused on providing both teachers and school leaders with the necessary support
to build confidence in technology use, and institutional strategies have been promoted to
advance digital transformation across the educational context [24-27].

Several theoretical and normative frameworks guide and support digital transfor-
mation processes in education. Here, we highlight three illustrative examples. First, at the
European level, the Digital Education Action Plan (2021-2027) supports the adaptation of
education and training systems in EU Member States to the digital era. Second, the
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TPACK framework promotes the intersection of Technological, Pedagogical, and Disci-
plinary Content Knowledge within the teaching/learning processes [28]. It constitutes an
integrated and dynamic conception of teachers’ knowledge rather than the sum of differ-
ent knowledge domains [29]. Similarly, this framework is considered a holistic transfor-
mation of teachers’ expertise for successfully using technology in the classroom [30]. Fi-
nally, the Common Framework for Digital Teaching Competence, produced by the Gov-
ernment of Spain, is undergoing continuous transformation to align with the constantly
evolving educational scene.

As described above, the digital transformation in education is focused on teaching
and learning processes and primarily centred on teachers’ competencies. Although these
dimensions are quite important, they are not sufficient to fully address the rapid and on-
going advances in the digital landscape in a sustainable way without the strategic leader-
ship and organisational culture required for systemic transformation. Noteworthy gaps
remain related to the capacity to respond to the constant evolution of these innovations.

3. Towards Effective Management of Digital Transformation

Several factors, such as acquiring technological-pedagogical competencies and
strong teaching skills and developing an adequate infrastructure, have contributed to the
effective implementation of the digital transformation process. This approach, addressed
from a micro-level perspective, has overlooked many important aspects of this complex
process. The development of educational policies that effectively foster digital compe-
tence has not yet reached a sufficient level of maturity to produce meaningful impacts
[31,32].

To truly understand digital transformation, we have to look beyond the teachers’
competencies or the technological equipment. Although these aspects could represent a
first step towards achieving technological maturity and development, digital transfor-
mation is a gradual organisational process that requires “substantial resources, strong in-
stitutional support, and well-developed policy frameworks” [33] (p. 4). Consequently, its
success depends not only on the technology itself, but also on organisational conditions
that enable change, particularly organisational culture [34]. This broader perspective calls
for the integration of micro, meso, and macro levels of analysis [35].

From this perspective, previous research has identified several organisational dimen-
sions that shape digital transformation in educational centres, including leadership, or-
ganisational culture, strategic planning, technological infrastructure, and professional de-
velopment. Leadership has consistently been identified as the decisive factor, particularly
through the development of a shared vision, effective communication, professional devel-
opment, coordination of change, and promotion of innovation [20,36-38]. Organisational
culture is equally important, as the successful transformations are often driven by a fun-
damental shift in mindset at the individual, leadership, and organisational levels, collab-
orative practices, openness to change, and continuous learning [34,37,39,40]. Strategy in-
volves the alignment of digital initiatives with institutional goals, long-term planning, and
decision-making processes to connect people, experience, leadership, and technology.
Strategic deployment of digital tools and a shared vision communicated to stakeholders
are central to advancing transformation goals [20,35,36,39]. Other studies emphasise the
importance of technological infrastructure, professional development, stakeholder collab-
oration, workforce empowerment, and teachers” digital competence as complementary
conditions for successful transformation [29,36,38,40].

Taken together, these studies show that digital transformation should be understood
as a multidimensional organisational process in which leadership, organisational culture,
strategy, infrastructure, professional development, and teachers’ digital competence are
closely interconnected. Understanding how these dimensions interact within schools re-
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mains essential for explaining how digital transformation is implemented in practice.
However, aligning these dimensions remains a major challenge for educational institu-
tions. Common barriers include resistance to change, limited leadership support, insuffi-
cient digital competencies, misalighment between digital initiatives and organisational
strategy, and the absence of a shared vision for transformation [17].

To address these challenges, several key aspects must be considered, all of them re-
lated to the effectiveness of digital transformation in the educational context. This process
depends on teachers’ active engagement, supported by participatory cultures and contin-
uous professional development in digital technologies [34,41]. The role of school leaders
is equally essential, given that their capacity to embrace risk-taking, referring to the will-
ingness to introduce and support innovative initiatives under conditions of uncertainty,
creativity, and collaboration, enables the development of shared visions for future-ready
education [42]. This leadership role is critical, as empirical evidence suggests that the
probability of success and the maintenance of digital formats increase significantly when
there is a perception of robust institutional and professorial support [43].

Digital transformation is a complex process that requires different changes [38].
Moreover, the present models often fail to consider the cultural, pedagogical, and struc-
tural complexities of the education sector, specifically in higher education [33]. This situ-
ation calls for the realignment of educational models through digital technologies to
strengthen stakeholder engagement and enhance institutional effectiveness [20].

Although the literature recognises that digital transformation should be approached
from an integrative and holistic perspective, there are important gaps in our understand-
ing of this broader process. Most of the previous studies on this topic have focused on
specific dimensions, particularly the level of teachers’ competency development or stu-
dent training. Moreover, a large percentage of studies have been conducted in the higher
education context, and many others have been limited to a single organisation [33,44,45].

For this reason, in this paper, we focus on the organisational perspective rather than
the individual point of view to analyse how educational institutions interpret digitalisa-
tion, how they have navigated the digital transition so far, and how they envisage this
future, by examining the short- and medium-term consequences that have emerged from
the significant technological changes. Understanding the challenges that lie ahead is cru-
cial for anticipating future needs and identifying the necessary conditions for sustainable
progress. Accordingly, the general objective of this research is to explore how secondary
schools have experienced digitalisation and digital transformation from an organisational
perspective. The study is guided by the following research questions:

RQ1. How do secondary school management teams understand digital transfor-
mation in their centres, and what challenges do they perceive need to be addressed?

RQ2. Which organisational factors influence digital transformation in secondary
schools?

RQ3. How do these organisational factors interact throughout the digital transfor-
mation process?

4. Materials and Methods
4.1. Sample and Procedure

This study uses a qualitative approach to investigate how secondary educational cen-
tres manage the digital transformation. Centres were recruited purposively using a con-
venience and snowball sampling technique, facilitated by the Municipal Department of
Education of cities in three Spanish autonomous communities of eastern Spain: Catalonia,
the Valencian Community, and the Balearic Islands. This sampling strategy may contrib-
ute to the transferability of the findings in similar contexts.
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Specifically, a total of 20 interviews were conducted with headteachers of secondary
educational centres. In two cases, the headteacher was accompanied by the ICT (Infor-
mation and Communication Technology) coordinator, who provided information on tech-
nology-related issues because the headteacher had only recently taken up the position. All
of these centres offered secondary-level studies and had a medium-large size based on
the number of teaching units per grade (specifically, the medium-sized centres had one or
two classes, while the larger ones had more than two). All centres were located in urban
areas, with half being either fully public or state-subsidised, so they operate in a similar
way.

The data collection took place during the 2022 to 2023 academic year, ensuring that
all schools were in the same post-COVID-19 period. Interview transcription and subse-
quent data analysis were undertaken between September 2023 and March 2024. A semi-
structured interview guide was created that included the main aspects related to digital
transformation in the educational context. It included questions related to the digitalisa-
tion process at the centre level (e.g., characteristics of the centres and informants), as well
as factors related to the development of this process (e.g., reasons and motivations for
digitalisation), the level of progress (e.g., use and spread of technology), the difficulties
encountered (e.g., pandemic effects, underuse, and overlooked technology), and the iden-
tification of main practices, among others.

Data on the digital transformation process were collected from each educational cen-
tre following a protocol of research steps: (1) initial meeting with several municipalities in
the area to identify and recruit educational centres; (2) telephone contact with each centre
to arrange a meeting; (3) development of a script for these semi-structured interviews in
advance, supported by the previous literature review and three pilot interviews. Next, the
script was adjusted, and the final version was prepared, along with a socio-demographic
data sheet and an informed consent form; and (4) a synchronous online interview via vid-
eoconference between two researchers and the person in charge at the educational centre;
this interview lasted approximately one hour and was recorded, after obtaining permis-
sion.

4.2. Data Analysis

The information obtained during the interviews was transcribed verbatim and sub-
sequently analysed by three researchers using a qualitative method to understand the dig-
ital transformation process followed in each centre. Specifically, data were analysed
through thematic analysis, a method widely used in psychology [46].

In this research, we aim to conduct a qualitative analysis that is not based on the
frequency of behaviours, but rather on seeking codes that reveal the essential elements of
the digital transformation process. In our work, we had only one informant per centre.
Rather than being interested in the frequency of the data, we were interested in carrying
out an interpretative analysis that is closer to the content and the cases studied. We sought
amore open and exploratory analysis that would enhance our understanding and provide
models for digital transformation within the educational context. We followed a system-
atic procedure for coding the information by using text editing applications (Microsoft
Word and Microsoft Excel) to record and document emerging codes, in order to have more
direct and personalised control of the analytic process. Data analysis followed the phases
proposed by [46]. As Braun and Clarke point out, one of the strengths of thematic analysis
is its methodological flexibility. Accordingly, the present study adopted a hybrid ap-
proach, combining deductive coding (guided by the broad topics addressed in the semi-
structured interview protocol) and inductive coding (allowing codes and themes to
emerge from the data). The analytical process therefore unfolded step by step, following
the method’s guidelines. First, once the interviews were transcribed for a comprehensive
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analysis of the information, three researchers familiarised themselves with the data. They
read and reread the contextualised information and took initial notes on the key aspects
of the research. These descriptions were progressively grouped into initial and primary
codes (phases 1 and 2 of the thematic analysis), which subsequently gave rise to the most
significant common categories or themes. In this way, the researchers drew up some pre-
liminary coding notes, which were subsequently refined to produce broader codes and
themes, as well as their interrelationships (phases 3 and 4). During the early stages of the
thematic analysis, disagreements mainly concerned the level of abstraction and code nam-
ing. These were resolved through regular discussions, during which researchers justified
their coding decisions by referring to the original text extracts. Codes representing the
same phenomenon were merged, whereas those capturing distinct aspects were retained
as separate codes. Finally, higher-level categories or overarching themes with more con-
ceptual content and a more holistic nature were defined after refining the specific aspects
of each topic (phase 5). Thus, the final report was produced (phase 6).

To ensure the proper coding of the information, three researchers met weekly until
30% of the conducted interviews had been analysed. That is, six randomly selected inter-
views were analysed (read and reread) by the three researchers. A few differences in cod-
ing were found that the judges, after discussion, were able to reconcile as noted above.
Once agreement on the substantive codes and themes had been reached, the remaining
fourteen interviews were divided among the judges for individual coding. The three re-
searchers held regular meetings to check, refine codes and themes, and resolve questions.

In this article, quotes by participants are followed by a parenthesis containing the
identified number of the centre (1 to 20), and any data or characteristics that could poten-
tially identify them have been removed.

5. Results
5.1. Overview of Results

The qualitative analysis led to various results that were subsequently revised and
gathered into three different levels: codes, themes, and overarching themes proposed by
[46]. The application of this method resulted in 29 codes, organised into 13 themes that
were subsequently grouped into four overarching themes. The resulting hierarchical
structure of codes, themes and overarching themes is synthesised across the thematic ta-
bles embedded in this section, which function as an integrated coding tree.

From a deeper organisational level to a more external one, four interconnected main
themes are interrelated through reciprocal influences. These overarching themes are in-
troduced in an interpretative order, reflecting a narrative decision by the authors to move
from the educational centre’s internal culture to broader external strategies to provide
greater coherence in the digital transformation process. Themes resulted from the concep-
tual aggregation of discrete codes to capture institutional interrelations as active compo-
nents of a broader system. Thus, final models represent configurations where institutional
perceptions underpin specific practice and strategy patterns.

The findings are grounded in the identification of recurring patterns across partici-
pants’ accounts. Consequently, the identified configurations represent dense and recur-
ring institutional patterns within the sample. Table 1 provides an overview of the themes
clustered into the four overarching themes. Each overarching theme is described in detail
in the following sections and illustrated with representative quotes from the participants.
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Table 1. Summary of themes.

Overarching Themes Themes

Dicital culture Beliefs about change
& Beliefs and vision about teaching digitalisation

Personal characteristics of the teaching staff
Perception of resource availabilit Tangible characteristics of the centre
P Y Intangible characteristics of the centre

External context

Proactive practices
C . Relational practices
Digitalisation practices . .

Normative practices

Reactive practices

Digital transformation
Digitalisation strategies Digital innovation
Digital management

5.2. Digital Culture

This first overarching theme encompasses aspects related to deliberate intentions and
beliefs at the centre_to establish the internal reference for the educational centre’s digital
maturity. Two themes are included: beliefs about change and beliefs and vision (concep-
tualisation) about digitalisation. Their codes can be found in Table 2.

Table 2. Summary of themes and codes included in Digital culture.

Themes Codes
Resistance to change

Beliefs about ch
cliels abotlt change Openness to change

Continuous vs. disruptive innovation
Beliefs and vision about digitalisation Shared stakeholder vision
Digitalisation as a means vs. an end

On the one hand, the digital culture addresses beliefs about the nature of change and
its integration into the organisational culture. Mainly, this theme considers values and
underlying assumptions about the role of technology from two different perspectives.
First, as a complementary and imposed element for the development of the teaching func-
tion (technological distance), some teachers may show technological indifference or tech-
nological fatigue.

[...1it was not a rejection in itself... but, simply, a little indifference; that is, they thought
it was okay that it was there (referring to the technological resource), but they were sure
they were not going to use it. (C11)

[...]1 What is observed is fatigue; people think, another change, and now for what? (C5)

Second, those who report the existing values in the centre consider technological re-
sources an opportunity to advance and improve the educational project.

[...] We seek to maintain the spirit of change and continuous learning and flexibility in
our ways of doing things at school. (C4)

[...1In our centres, we use the expression “creative loyalty,” which means staying faith-
ful to our educational project, but being creative and taking advantage of the new oppor-
tunities the context gives us, and digital has an important role here. (C3)

On the other hand, the digital culture involves beliefs, values, and a shared vision
about how the digital transformation process in the educational sector should unfold.
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Viewing the process as a way to change the organisation, some people link it to a kaizen
culture of continuous incremental improvement, considering innovation either a disrup-
tive or a continuous phenomenon (e.g., technology used especially in times of crisis, such
as during the pandemic, vs. technology embedded in the institution’s DNA).

[...11t is a step that has been taken progressively, in which, increasingly, first, in terms
of registration and management of documentation, everything is digitised. And then
with the students, it is also a process, although they are already natives in the digital
world, but from school we have to help them make good use of these digital tools... Dig-
italisation would be the usual use of computer tools by the entire educational community.
(C13)

Additionally, this culture addresses assumptions about how strongly the digitalisa-
tion process is supported by the managers and shared by other main stakeholders. This
code refers to the extent to which managers are committed to and lead digitalisation.

[...] there may be a teacher who has a little more difficulty; I think they are all very clear;
they are very clear that the school wants to innovate and improve, and so the way you
can innovate the most is digitally. (C14)

In summary, the perspective used to approach digitalisation involves the way it is
viewed and what the role of teachers should be. Understanding digitalisation as a means
or an end refers to the way digitalisation is integrated into the formal organisational cul-
ture of the school. Whereas some centres that consider digitalisation an end in itself and
focus on increasing the spread of technological devices, other centres view digitalisation
only as a means in the process of improving educational results.

[...1 Digitalisation has to offer opportunities to learn at different rates and with different
tasks. It is not so much an academic structure, but rather it must be integrated within
the subjects themselves and promote personalization and inclusion (for all students),
autonomy, and individualization of learning. (C3)

[...]1 A use of technological and knowledge tools, for all the school’s uses, ... and for us
it is a work tool, not a knowledge objective in itself, but an application... it’s that stu-
dents learn to use all the tools for their daily use in reality. (C7)

5.3. Perception of Resource Availability for Digitalisation

The second overarching theme has to do with the perceived availability of several
types of resources for digitalisation. Rather than the resources themselves, the perception
of their availability or insufficiency is what exerts an enabling or limiting effect. Obvi-
ously, having up-to-date equipment facilitates digital teaching. However, it is the use and
exploitation of this equipment that allows centres to fully benefit from it and achieve
meaningful educational results. Linked to the previous overarching theme, depending on
the institutional culture, the same objective resource level can be perceived differently
across centres.

This overarching theme comprises four themes: personal characteristics of the teach-
ing staff, tangible characteristics of the centre, intangible characteristics of the centre, and
the external context. The codes for each are shown in Table 3.

First, the interviewees mention different personal characteristics of the teaching staff.
They include aspects related to the demographic profile, such as age, seniority, or aca-
demic background, attitudes towards digitalisation and change, or teachers’ digital com-
petences. This theme emphasises the importance of the readiness and willingness of staff
members to adopt digitalisation.
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Table 3. Summary of themes and codes included in Perception of resource availability.

Themes Codes
Demographic variables

Personal characteristics of the teaching staff  Attitude towards digitalisation/change
Digital skills
Educational level

Infrastructure, technical and human re-

Tangible characteristics of the centre sources (ICT personnel) (hard/soft)

Economic resources

. L Work organisation
Intangible characteristics of the centre
Management and faculty support

External Context Socioeconomic level of families

For instance, it includes aspects related to age and gender,
[...1 There is no difference between men and women either. (C15)

[...] Age has an influence at the beginning; when it takes hold, it functions much bet-
ter... But despite age, the person’s willingness also has an influence... their attitudes.
(C13)

academic background (apparently, humanistic profiles have greater difficulties with
digitalisation),

[...]in general, all (teachers) are from more humanistic branches ... maybe it makes the

use of new technologies a little more difficult for them, and they do not use them. (C13)

or attitudes of teachers beyond these specific defined profile features.

[...]In the process of selecting teachers, the important thing would not be basic training,
but rather to “detect the attitude, the ability to assimilate change, teamwork, dona-
tion...” (C3)

The second theme refers to the tangible characteristics of the centre, which constitute
the material and human baseline —encompassing infrastructure, technical and human re-
sources (e.g., ICT personnel), economic resources, and educational levels—that must be
balanced to meet the centre’s specific digital demands. In this theme, the key lies in the
perceived balance between tangible resources and demands. Informants sometimes dis-
cuss not only the availability of devices, but also their underuse.

There seems to be agreement that the critical level of education, in terms of digitali-
sation, is secondary education, and it is different from other stages.

[...]1 In secondary and baccalaureate, teachers were more prepared or more open to en-
tering this change (compared to other educational levels). (C13)

However, when faced with economic or infrastructure limitations, the centres’ re-
sponses vary. Whereas some centres are highly dependent on infrastructure to carry out
their digital transformation,

[...] In the end, if there is no money, whatever you do, it has to be paid for. Therefore,
the big problem is economic. Maybe it doesn’t happen in other places, but for me at least,
my big problem is the economic issue. (C19)

others integrate and optimise these tools.

[...]1 When students start to have their own devices, we start to dismantle computer

classrooms... And they don’t make much sense anymore (C3)

Intangible organisational characteristics form the third theme. Codes such as work
organisation and support structures highlight how institutional management practices
can mediate resource availability. Specifically, these intangible factors function as organi-
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sational management systems that operationalise material assets; thus, their efficient per-
formance ensures that identical resources are perceived as sufficient facilitators rather
than barriers.

[...] The backbone of all of this always comes from the management team because, logi-
cally, the entire faculty works together as much as possible, with similar or equal criteria
and in one direction ... (C18)

[...]1 The strategy has simply been, on the part of management, which has always done
this, to encourage us to use digital media ... (C10)

Moreover, an inefficient organisation can generate overloads that deter teachers from
investing time in digital learning. Conversely, faculty support fosters a culture conducive
to experimentation, peer learning, and sustained digital innovation.

[...]1 Then there is a part of management that produces some boredom in the teaching
staff, that is ... the bureaucratization of all processes or ... or having to keep control or
records of everything, prepare reports, do paperwork for every little thing, and bureau-
cracy (e.g., guidelines from the Ministry of Education). This is something that leads
to ... fatigue. I don’t know, we have also been aware of that and trying to elude or ... or
to avoid the teachers or, rather, certain procedures if we did not see very clearly what
they were for”. (C3)

[...] something new always involves more work, and, therefore, people have to go
through this process of acceptance... When you're used to a program... but they change
it, then there was a lot of dissatisfaction, but it is a new change that we have to learn, so
we have to reposition ourselves, right? And it generates more work in the sense that you
have to be familiar with the tool and the processes are slower. (C5)

Finally, the external context emerges as a fourth theme influencing both access to and
use of digital resources at home. Families” socioeconomic disparities may heighten the
digital divide, thus affecting equal opportunities for digital learning within the centre’s
community.

[...] The families were used to their children going with the book; they knew which page
they were on, what they were going to do in class... they lost control of their child’s
learning. (C7)

5.4. Digitalisation Practices

This overarching theme encompasses different practices or actions implemented in
centres to advance the digitalisation process. A wide variety of practices were identified.
Considering their nature (more or less formal and structured) and their priority (focused
on means or ends), four types of practices were distinguished. Table 4 provides a detailed
list of the themes and codes included.

Table 4. Summary of themes and codes included in digitalisation practices.

Themes Codes
Self-training

Reactive practices .
p Trial and error

Planned external training
Normative practices Technical support staff
Formalised follow-up

Relational practices Informal support '(inc.lix.fidual or group)
Formal support (individual or group)

. . Strategic coping with emerging needs
Proactive practices . . K
Integration of technology in education
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The first theme is reactive practices to address specific problems. Normally, these are
isolated activities that occur occasionally at the individual level, such as self-training or
searching for solutions to issues that have already happened. These activities tend to be
unstructured and result-oriented, and they are sometimes based on trial-and-error learn-
ing, which is indicative of a low digital maturity where technological adoption lacks sys-
temic institutional alignment.

[...1 People have trained on their own. (C10)

[...] Look, I've used this specific tool, and I use blogs in this way, and I did this and that,
and we’ve shared that in terms of methodological issues... It has been at an individual
level, above all, focusing on each one’s needs and interests. (C20)

The second theme consists of normative practices that are formally established by the
centre. They include activities such as planned external training,

[...]1 In terms of training, we emphasise it a lot. Analysis of needs of “gaps in teachers’
competences” due to many factors, such as age and subject matter, a core team is created
to provide one-to-one support. (C2)

support for teachers from the internal ICT team,

[...] There is an ICT team. This team is made up of three or four teachers who are in
charge of all ICT-related matters. At the same time, let’s also say that they report to the
management team. The management team assesses, studies, and entrusts them, but re-
garding the issue of what training and knowledge consist of. (C18)

and regular meetings for advancement.

[...] We hold regular meetings to work on specific issues within our schools. And from
these meetings emerges the process of a shift in the educational paradigm, from the
teacher who transmits knowledge through a book to incorporating new tools, which in
this case was the computer in the classroom. (C1)

Basically, training leads to digitalisation. Normally, these practices are structured,
influenced by the economic means of the centre and decided by the managers.

The third theme is composed of relational practices. These activities are based on
support among teachers and the creation of synergies. These practices are usually more
informal than the normative activities. For example, WhatsApp or Telegram groups can
be established to share tips and advice, but these practices also include more formal activ-
ities such as ICT awards, digital mentorship, cloisters of good practices, or meetings with
colleagues from other centres. The following quote exemplifies this kind of practice.

[...]1 Teachers who in the teachers’ room helped each other or asked the management team
for help, and I think that was the most relevant factor in making this work... [...] specific
working groups have been created to deal with different aspects of digitalisation... There
isn’t a single member leading all the sessions that are held; instead, in that working
group, each one shares what they know. (C11)

[...] We created a method where an expert teacher was the tutor of the most inexperi-
enced teacher and supported them along the way. When we did this, the teachers gained
a lot of confidence, and this helped us a lot in the process. (C13)

Finally, the fourth group refers to proactive practices to deal with emerging needs,
such as developing policies for the management of e-mails and WhatsApp messages or
strategies to improve occupational health,

[...] the management team does not send emails on the weekend; we all schedule them to
be sent at 8:00 in the morning on Monday ... So, the scheduling of the email has helped
us a lot as well, and it seems that, little by little, the colleagues are also doing the same
thing among themselves, as they try to avoid (overloading) as much as possible. (C5)
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integrating technology in education through ad hoc training, allowing more time to
learn about the digital tools,

[...] Basically, on the one hand, external training that has come to the school to teach
it... Another is the specific training that the ICT team provides to teachers explicitly...
At the end, they are asked what training needs they have, and depending on the requests,
some years it happens and others it doesn’t. It depends on the needs. (C13)

[...1 Before starting with the students, it was important to train the teachers and provide
them with enough tools so that the change would be effective and could become a reality.
And we understood that this meant ... a long-term project, which was not going to be
achieved from one year to the next, but had to be insisted on with training. (C3)

and introducing a person with digital skills at each educational level. In other words,
some activities are based on deliberate and anticipatory strategies, but also on emerging
strategies. As in the case of normative practices, both are decided on by the centre and
tend to be formal and structured, but unlike normative practices, they tend to focus on
solving specific problems.

5.5. Digitalisation Strategies

From the themes of concrete activities and practices, a new overarching theme
emerges that has to do with the vision of the organisation, specifically related to the pur-
pose of digitalisation at the centre, and it is labelled strategies. According to the level of
impact on the educational model, three types of strategies are grouped into three comple-
mentary themes. Each theme corresponds to a different approach to the use of technology
in educational institutions. These categories map the conceptual continuum identified in
the literature, where digital operations and innovation align with digitalisation, while dig-
ital transformation denotes a deeper systemic change of organisational models and cul-
ture [15,17]. Table 5 provides a comprehensive overview of the identified themes and their
constituent codes.

Table 5. Summary of themes and codes included in digitalisation strategies.

Themes Codes
Procedure management

Digital operations management ..
Communications management

o . Integration of technology in education
Digital innovation o . .
Digitalisation of the teaching and learning process

. . Teaching and learning process towards UDL
Digital transformation
New faculty role

On the one hand, digital operations management refers to strategies oriented to-
wards focusing on the operational and administrative optimisation of schools. Digitalisa-
tion here aims to improve internal processes and school management services, such as the
use of web functionalities for booking uniforms, books, meals, or appointments with tu-
tors. It also includes institutional communication through corporate e-mail, educational
platforms, and school websites, or automation of administrative and academic processes,
facilitating interaction with families and students.

[...] This year, the option to buy the uniform online through our website has been added.
And now we want to make it possible to buy books and food and digitalise all that. (C14)

[...] The goal is that 100% of parents, even if from a mobile phone, can do it; there is no
problem, but no one should be without connection. (C20)
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However, the following statement underlines that changes do not affect the teacher’s
role in centres focused only on this operational level.

[...] The methodology has changed, yes, but today the teacher’s role remains the same.
(C11)

On the other hand, digital innovation involves the integration of technological tools
into teaching practice, with added value for teaching and learning. This group of strate-
gies can include the introduction of digital whiteboards, multimedia resources, and digital
environments, such as a virtual classroom. Beyond the tools, this theme also includes the
improvement of the learning process through the creation of proprietary digital materials
and the use of databases, forums, online quizzes, and digital portfolios. Generally, among
these strategies, digital devices coexist with traditional textbooks but extend the didactic
possibilities.

[...] The introduction of computers in the classroom caused a change that was instru-

mental at first, but ended up moving and creating synergies of change, and then the

institution’s commitment to a more significant transformation in terms of educational,
administrative, and spatial structures. Not only was what happened inside the classroom
changed at a pedagogical level, but also the way administration and spaces were organ-

ised. (C4)

[...]1In 2017, we started working with a new pedagogical model, using project-based

learning and with an environment enriched with technology from the Google ecosystem,

with tools adapted to each age and each grade level. (C9)

Finally, the educational services transformation through digital transformation rep-
resents the most advanced strategy, where digitalisation is articulated with the pedagog-
ical strategy to redefine education. Focusing on the promotion of the Universal Design for
Learning (UDL) for inclusion and attention to diversity, this strategy is oriented towards
the personalisation of learning to use technology, with individualised experiences.

[...]1 We want to implement UDL (Universal Learning Design) to be able to better ad-
dress the diversity we have in our classrooms, which is a lot. (C13)

Consequently, there is a reconfiguration of the teacher’s role from transmitting
knowledge to facilitating and designing learning environments. This point is illustrated
in the following examples:

[...] The teacher, in theory, should be part of what would be the advisor, the one who
supports ... They’re no longer the centre of this process, and it is the student who is at
the centre of the teaching/learning process. (C1)

[...] Digitalisation has been a tool that has allowed us to discover all the possibilities
teachers have as learning companions and not as instructors, which is the change we
needed. Teachers are essential, but their role is not to instruct and fill students’ minds
with information, but to assist students’ learning, each one at their own pace... (C7)

[...]1 The role in our institution has changed radically... we are working on it inten-
sively... For us, the teacher is no longer a source of knowledge... They have to be able to
lead each person to discover the particularities and those other aspects that are not as
innate to them. (C8)

In summary, technological innovation and pedagogical transformation converge
when they are systematically aligned with the school’s educational project.

5.6. Synthesis of Digital Transformation Profiles
The interaction between the identified overarching themes converges into three dig-
ital transformation profiles. These configurations synthesise the recurring institutional
patterns identified across participants” accounts, illustrating the transition from individ-
https://doi.org/10.3390/sul8147366
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ual headteachers’ perceptions to broader institutional profiles. Table 6 summarises the
defining features of each model.

Table 6. Configurations of digital maturity models.

Attribute Reactive Model Internal Initiative Model Integrative Model
Passive adoption focused on solv- Proactive but fragmented Systemic, transversal transformation
Defining ing immediate, isolated problems; growth driven by teacher moti- with a clear market and external orien-
features technology as a functional tool at vation and goodwill; technology tation; digitalisation fully integrated
the service of the educational pro- complementary to the educa- into the educational project and institu-
ject. tional project. tional management.
Technology perceived as a second- Innovation viewed as a volun-
Cultural . . e ) e -
assump- ary édd'—on, not yet ahgned Wlth tary and 1nd1y1dgal commitment Shared 1nst1t9t10nal VIS.IOII based on
Hons institutional pedagogical objec-  to pedagogical improvement, collective commitment.
tives. lacking systemic integration.

Resource High dependency on tangible as-  Emphasis on internal expert
percep-  sets; perceived lack of investment support and staff readiness over
tions is seen as a barrier. infrastructure.

Strategic optimisation of available as-
sets and institutional synergy.

Unstructured, individual self-train-

Relational t, ICT ds,
clational support, awards Deliberate planning and proactive im-

Practices . . and informal peer mentoring in- . . .
ing through trial and error. o plementation of emerging strategies.
itiatives.
Problem-solving for immediate,
Stratecic isolated needs; technology used as Classroom-level pedagogical in- Full institutional transformation align-
ur oie a functional tool to support exist- novation without structural em- ing administrative and pedagogical
puIp ing routines, without structural in- bedding. goals.
tegration.
Technical stagnation, teacher fa- ) . L .
Typical . . g' ... . .. Burnout of “enthusiast” teachersHigh organisational complexity and de-
. tigue, and misalignment with insti- . . . o
Risks and lack of systemic continuity. mands for continuous sustainability.

tutional goals.

Each profile in Table 6 is grounded in the empirical data collected from the partici-
pating schools. The reactive model describes how technology was adopted to solve iso-
lated problems, and staff relied on unstructured, trial-and-error self-training. The internal-
initiative model refers to teacher-driven innovation sustained through informal peer men-
toring and relational support, yet not embedded in the educational project. Finally, the
integrative model describes a shared strategic vision, an external and market orientation,
and the redefinition of the teacher as a learning companion rather than a source of
knowledge.

6. Discussion, Practical Implications and Limitations

The present study aimed to examine the digital transformation process from the in-
stitutional management perspective. A qualitative analysis allowed us to achieve more in-
depth, comprehensive knowledge by asking managers directly and specifically about how
educational centres consider the role of digitalisation in their educational projects and
how they manage its implementation. The findings of this study suggest that digitalisa-
tion in educational centres unfolds as a multifaceted process structured around four in-
terconnected overarching themes: digital culture, perception of resource availability, dig-
italisation practices, and digitalisation strategies. Whereas the previous results section ex-
amined the themes in detail, this section provides a broader analysis that highlights the
theoretical and practical implications for the digital transformation process in the educa-
tional context.
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On the one hand, our results from this thematic analysis respond to a recurrent call
in the literature for an integrative and holistic perspective to examine transformation pro-
cesses of educational centres [20,35,46]. Thus, several insights have been refined from the
perspective of change management within educational institutions. First, collective beliefs
about change and attitudes towards innovation shape digital culture and the shared ped-
agogical vision, serving as a foundation for digital transformation. In accordance with
previous studies, the results point to the relevance of having a positive attitude towards
training in the digital learning process [41]. Second, our study reveals that the perception
of resource availability acts as an enabling or constraining factor, highlighting the role of
organisational management in optimising resources. Thus, for digital transformation to
be successful, technology must be integrated with social and pedagogical facets [21]. In
addition, it is necessary to achieve an adequate fit between the objectives and needs of the
centre [22,23]. Third, digitalisation practices encompass a wide range of actions imple-
mented in centres, with emphasis on their origin, goal, and scope. The findings suggest
that schools with higher levels of digital maturity —consistent with the maturity contin-
uum and the innovation mindsets—are characterised by the integration of proactive and
relational activities into their regulatory practices [33,42]. Decidedly, digitalisation strate-
gies provide direction and coherence, spanning from operational digital management to
pedagogical innovation and, ultimately, to comprehensive educational transformation.

On the other hand, together the four overarching themes illustrate that school digi-
talisation is not driven by a single model, but rather it emerges from the dynamic interplay
between culture, resource perceptions, practices, and strategies in distinct patterns and
models of digital transformation across educational contexts depending on the level of
digital maturity of each centre [38]. Thus, as an interrelation among all the previous over-
arching themes, and considering the digital transformation pattern of the centre and how
it is related to the educational project, three models have been identified: reactive, driven
by internal initiative, and integrative, with each model representing a distinct level of ma-
turity in the integration of digital technologies. In this regard, sustainable digital transfor-
mation requires a holistic perspective in which technology is embedded within pedagog-
ical and organisational processes rather than treated as an isolated tool [4]. This embed-
ding is what Education 4.0 demands: innovation that reaches beyond formal instruction
[18]. Our contribution lies in specifying the organisational condition under which that
embedding takes hold (the integrative configuration), where digitalisation begins to serve
sustainability, supporting curricula built around systems thinking and complex problem-
solving to face the growing technological demands [19].

The reactive model is more frequently characterised by a low level of digital integra-
tion, where digitalisation is merely a tool at the service of the educational project. There is
a lack of in-depth reflection on the digital transformation process, and technology is not
yet fully aligned with institutional pedagogical objectives. The school’s response is mostly
passive, adopting technologies without integrating them into its educational project, and
oriented towards solving specific problems. The internally driven or proactive model is char-
acterised by high teacher motivation and the complementary use of digital technologies
to enhance professional development. Although there are internal proactive initiatives,
digital resources are not structurally embedded within the overall educational project. In
this configuration, digital initiatives are primarily sustained by the attitudes and goodwill
of certain stakeholders. In this case, digitalisation is a result of reflection and maturation
of experiences (detection of challenges), and technology is complementary to the educa-
tional project. In the integrative model, digitalisation is fully integrated into both the edu-
cational project and the management of the institution. It is effectively market-oriented,
responds to external demands, and aims for institutional competitiveness with a general-
ised scope of digital transformation. All stakeholders share a strategic vision, and technol-
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ogy is used transversally to support both pedagogical and administrative processes, con-
solidating a culture of innovation and continuous improvement.

This study also makes two relevant empirical contributions. First, it identifies a ty-
pology of maturity profiles. These configurations reflect distinct levels of pedagogical and
organisational integration, providing a useful framework for institutional self-diagnosis
and mapping the diverse configurational patterns through which digital maturity mani-
fests across schools. Second, the research supports educational centres’ ability to recognise
themselves within one of the identified models, thus enabling them to pinpoint specific
gaps and strengths. This self-assessment framework provides a pathway for schools to
conduct critical self-diagnosis, strategically design interventions, and continuously im-
prove their digitalisation processes in alignment with their current position and develop-
mental needs. For instance, headteachers can operationalise the characteristics detailed in
the results tables as a framework for reflecting on their own school’s digital transfor-
mation. By mapping their current status across the four overarching themes, management
teams can identify their specific profile within the reactive, internal initiative, or integra-
tive models. This process facilitates the detection of institutional indicators, converting the
study’s findings into a practically oriented strategic resource for institutional self-diagno-
sis. In this sense, the configurations synthesised in Table 6 provide school managers with
an actionable guide to identify management priorities and align their digital culture with
long-term strategic purposes.

Despite the insights provided by this study, several limitations should be acknowl-
edged that also suggest avenues for future research. First, the findings should be inter-
preted in relation to educational contexts comparable to those included in this study. Fu-
ture research should incorporate different types of centres and educational levels to help
to determine whether the proposed digital transformation models are transferable across
diverse contexts. Second, future studies should consider the perspectives of different
stakeholders involved in the digital transformation process for a complete and comple-
mentary analysis (i.e., families, students, teachers...) [20]. Finally, it would be advisable
to triangulate with other methodologies, such as self-reports, focus groups, and observa-
tions, in order to strengthen the validity and depth of these findings.

7. Conclusions

In summary, digital transformation is currently an unavoidable challenge for educa-
tional centres. Although more research is necessary, this paper provides three models that
will help them to face the process from a holistic perspective. These guidelines and the
identified organisational patterns will be especially useful for schools seeking to align
their digital culture and practices with higher levels of organisational maturity.
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