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Abstract

The objective of this document is to provide state-of- 
the-art information on models or frameworks for the 
implementation of digital transformation processes in 
organizations, with an emphasis on actions and 
initiatives in the higher education sector, and to 
propose avenues for future research. . To this end, a 
systematic review of the literature was carried out, 
where 202 articles were analyzed applying the 
procedure defined by Petersen as a methodology. The 
preliminary findings made it possible to identify 
seven (7) common components regarding the 
definition of digital transformation according to the 
authors. Likewise, few validated models or 
frameworks were evident in higher education 
scenarios to implement digital transformation 
processes in higher education institutions, higher 
education. Likewise, the contribution of a 
collaborative model and digital maturity in 
universities was not identified, which allows inferring 
about some knowledge gaps that persist or problems 
that have not yet been resolved, providing future work 
opportunities to make a contribution in this area, of 
the science.

Keywords: Digitalization, Fourth Industrial 
Revolution, Framework , Digital Transformation.

Resumen

El objetivo de este documento es proporcionar 
información del estado del arte sobre modelos o 
marcos de trabajo para la implementación de procesos 
de transformación digital en las organizaciones, con 
un énfasis en acciones e iniciativas en el sector de la 
educación superior y proponer vías para futuras 
investigaciones. Para ello, se llevó a cabo una 
revisión sistemática de la literatura, donde se 
analizaron 202 artículos aplicando como metodología 
el procedimiento definido por Petersen. Los hallazgos

preliminares permitieron identificar siete (7) 
componentes en común en cuanto a la definición de 
transformación digital según los autores, de igual 
manera se evidenció escasos modelos o marcos de 
trabajo validados en escenarios de educación superior 
para implementar procesos de transformación digital 
en instituciones de educación superior. Del mismo 
modo no se identificó el aporte de un modelo 
colaborativo y de madurez digital en universidades, 
lo cual permite inferir sobre algunos vacíos de 
conocimiento que persiste o problemáticas que aún no 
se ha resuelto brindando oportunidades de trabajo 
futuro para realizar un aporte en esta área de la 
ciencia.

Palabras claves: Digitalización, Cuarta Revolución 
Industrial, Marco de Trabajo, Transformación 
Digital.

1. Introduction

Digital transformation processes belong to the Fourth 
Industrial Revolution (4IR) or industry 4.0 and have 
positively impacted economic sectors through the 
digitalization of processes and adoption of digital 
technologies, generating a digital culture, changing 
environments, new development models, new 
processes, creation of products and services in an 
organization . [ 1 ]
The Fourth Industrial Revolution is characterized by 
a fusion of technologies, with exponential speed, and 
unprecedented scope and impact for almost all 
industries in all countries. The breadth and depth of 
these changes herald the transformation of entire 
systems in production, in management, in 
government, and in everyday life. [2] .
Digital transformation is a characteristic of the 41R, 
since it is a process of exploiting digital technologies 
that has the capacity to create new ways of doing 
things in all economic sectors, generating new 
development models, processes and the creation of
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products, and services, which in turn produce value, 
mainly through digitalization, which represents the 
conversion of data and analog processes into formats 
that can be understood and manipulated by machines 
(Organization for Economic Cooperation and 
Development - OECD, 2019). [2]
Globalization, as well as rapid technological 
evolution, have led to many of these companies being 
behind and unable to maintain this dizzying pace. It 
is important to keep in mind that the appearance of 
new technologies has changed our way of working, 
buying and even relating. Companies, like higher 
education institutions, need to join the digital 
transformation process so as not to become obsolete 
in scenarios of taking advantage of opportunities 
through a knowledge society connected in digital 
culture. This is why digital transformation is 
emerging as a topic of interest not only in scientific 
communities, but as increasingly recurrent practices 
in organizational dynamics, which are subject to the 
pressures imposed by digital technologies, new 
business models, that are manifested throughout the 
value chain, and the personalized demands of users in 
an environment of hyperconnectivity [3] .
Quite a few authors have tried to explore the concept 
of digital transformation through three main areas of 
change: consumer behavior, business processes and 
business models [4] , [5] , [6] . In the educational 
sector [7] mentions that “the concept of digital 
transformation itself is evolving, and there are 
different points of view, definitions, models and steps 
for its implementation. In the same way [7] they 
assure that it is time to reach a consensus so that 
higher education institutions establish strategies to 
address this digital transformation that is so 
requested, desirable and necessary.”
Likewise for the business or educational sector, [7] 
agree that “Digital transformation is a relatively 
recent term, and therefore there is not yet a settled and 
agreed upon body of academic documentation; The 
concept itself is evolving, and there are different 
points of view, definitions, models and steps for its 
implementation. ”
That is why it is currently evident that the concept of 
digital transformation has been defined in many 
different ways according to the positions of authors, 
according to the review of the literature, and different 
conceptual models and frameworks have also been 
identified, which are not very practical, and with few 
validations in higher education scenarios to 
implement digital transformation processes in higher 
education institutions that contribute to the efficiency 
of missionary functions mediated by a collaborative 
environment [6] [8] .
This article presents the authors' own definition based 
on the consensus given by [9] in the taxonomy of 
digital transformation and the state of knowledge 
regarding digital transformation frameworks or 
models as a starting point in the development of a 
proposal on a framework that supports digital

transformation processes in higher education 
institutions specifically in their missionary fiinctions 
initially research.
This document is organized as follows: Section two 
describes the background and state of the art in 
relation to the concept of digital transformation and 
its authors' own definition, section three describes the 
problem statement and contributions; Section four 
methodology and research approach. Section five 
contains preliminary results . Finally, conclusions and 
lessons learned regarding digital transformation 
models or frameworks in the education sector.

2. Background and State of the Art

2.1. Digital Transformation Concept

Globalization, as well as rapid technological 
evolution, have led to many companies being behind 
and unable to maintain this dizzying pace. It is 
important to keep in mind that the appearance of new 
technologies has changed our way of working, buying 
and even relating. “The world is changing at an 
accelerated pace. “The increasing use and 
dependence on digital technologies brings with it a 
host of important changes in both business and 
society.” [10]
To talk about these changes, the concept of digital 
transformation was introduced starting in 2000 [10] ; 
However, it was only after 2014 that the term grew 
rapidly in popularity by both professionals and 
researchers, who have proposed numerous and 
diverse definitions. Additionally, as a result of 
academic interest, numerous digital transformation 
frameworks have been published to address different 
sectors and their needs. [10]
For [11] Digital transformation is part of this change 
that all types of organizations face. In this context, 
customer demands have changed, asking for 
personalized requirements. To do this, organizations 
will have to respond quickly, with the support of 
collaborative work.
The different definitions of digital transformation can 
be much more, generally in three fundamental 
aspects: organization, technology and society.
The debate around the concept of digital 
transformation will continue to occur in the research 
community; Each industry, each field of researchers, 
will have its own concepts and even many different 
visions about digital transformation.
Therefore, [12] mentions that it is not easy to find a 
general consensus on a standard model for digital 
transformation. Through a review of the literature, the 
authors consolidated 20 definitions of digital 
transformation from 2017 to 2022. Table 1 presents 
the definitions of digital transformation by each of the 
most prominent or cited authors.
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Table 1. Digital Transformation Concepts
Year Concept

Digital Transformation
Author Sector

2017
It is the economic investment and development of new technologies, mindsets and 
business and operating models to improve work and competitiveness and deliver new 
and relevant value for customers and employees in a constantly evolving digital 
economy.

[13] Business

2017
An evolutionary process that delivers digital capabilities and technologies to enable 
business models, operational processes and customer experience with a view to 
creating value.

[14] Business 
Educational

2017

It is the process through which companies converge multiple new technologies, 
enhanced with ubiquitous connectivity, with the intention of achieving superior 
performance and a sustained competitive advantage, through the transformation of 
multiple dimensions of the business, including the business model, experience of the 
customer (with emphasis on digitally enabled products and services) and operations 
(processes and decision making), and simultaneously impacting people (including 
skills, talent and culture) and networks (full value chain).”

[6] Business

2017
Evolutionary process that leverages digital capabilities and technology to enable 
business models, operational processes and consumer experiences that generate value. [14] Business

2018

Digital transformation is much more than digitization. According to Senén Barro, “it 
is important that universities understand that the destination of this path must not 
simply be their digitalization but rather becoming digital universities.”

[7] Educational

2018
Use of new technologies that enable radical improvements in organizations and 
influence all aspects of customer life. Process of change in an organization or society 
enabled by innovations and individual projects isolated from the rest.

[10] Business

2018
Developments in information and communications technologies. It includes the ability 
to quickly adopt technologies and influence social and technical elements of business 
models, processes, products and organizational structure.

[5] Business

2019
It specifically refers to the economic and social effects derived from digitalization, the 
use of digital technologies and data for the development of new products and services. [5] Business

2019
Digital transformation is a series of profound, coordinated changes in culture, people, 
and technology that enable new educational and operating models and transform an 
institution's operations, strategic directions, and value proposition.

[16] Educational

2019
Digital transformation consists of both digitizing and detecting the potential of a 
technology to drastically transform business processes or create new services or 
strategic business processes for my organization based on said technology.

[7] Educational

2019
The digital transformation ended recently, and therefore there is not yet a settled and 
agreed upon body of academic documentation. The concept itself is evolving, and there 
are different points of view, definitions, models and steps for its implementation.

[7] Educational

2019
Digital Transformation (DT) can be primarily defined as organizational change. It is 
implemented with the use of technology in areas such as operation models, cooperation 
models with the external and internal environment, services provided, technology used 
and information management.

[17] Educational

2020
Digital transformation is something more; This is when we digitize the university's 
strategy. And that is why digital transformation is not something that universities can 
implement as

[18] Educational

2020

Digital transformation is “a series of profound, coordinated changes in culture, 
workforce, and technology that enable new educational and operating models and 
transform an institution's operations, strategic directions, and value proposition.

[19] Educational

2020

essentially cultural paradigmatic change , focused on customer experience and 
commitment; which occurs in an environment of hyperconnectivity and is 
characterized by collaboration in all activities of the value chain; is enabled with 
(disruptive) technologies, new business models and new competencies; and impacts 
organizational innovations that cause changes in multiple dimensions, with emphasis 
on business processes and models, and, simultaneously, on people.

[9] Business

2021
Structural changes in the economy, organizations and society caused by the 
widespread application of digital technologies and disruptive digital business models. [20] Business

2021 Various changes in business and society due to the increased use of digital 
technologies.

[10] Business

2021
Digital transformation contributes to the new configuration of the way citizens live, 
work, think, interact and constantly seek practical experience, improves work 
efficiency, fundamentally changes the way
that citizens work based on the application of modern technology, helps leaders 
improve their ability to predict and plan the future to achieve the desired progress.

[21] Business
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2021
Digital transformation involves the birth of many innovations, such as the Internet of 
Things ( loT ), digital networks, social networks, artificial intelligence (AI), machine 
learning (ML) and Big Data.

[22] Business

2021

Digital transformation is the transformation of business and organizational activities, 
processes, competencies and models to take full advantage of the changes and 
opportunities of a combination of digital technologies and their accelerated impact 
across all industries in a strategic and prioritized manner., taking into account present 
and future changes.

[23] Business

2017
It is the economic investment and development of new technologies, mindsets and 
business and operating models to improve work and competitiveness and deliver new 
and relevant value for customers and employees in a constantly evolving digital 
economy.

[13] Business

2017
An evolutionary process that delivers digital capabilities and technologies to enable 
business models, operational processes and customer experience with a view to 
creating value.

[14] Business
Educational

2017

It is the process through which companies converge multiple new technologies, 
enhanced with ubiquitous connectivity, with the intention of achieving superior 
performance and a sustained competitive advantage, through the transformation of 
multiple dimensions of the business, including the business model, experience of the 
customer (with emphasis on digitally enabled products and services) and operations 
(processes and decision making), and simultaneously impacting people (including 
skills, talent and culture) and networks (full value chain).”

[6] Business

2017
Evolutionary process that leverages digital capabilities and technology to enable 
business models, operational processes and consumer experiences that generate value. [14] Business

2018
Digital transformation is much more than digitization. According to Senén Barro, “it 
is important that universities understand that the destination of this path must not 
simply be their digitalization but rather becoming digital universities.”

[7] Educational

2018
Use of new technologies that enable radical improvements in organizations and 
influence all aspects of customer life. Process of change in an organization or society 
enabled by innovations and individual projects isolated from the rest.

[10] Business

2018
Developments in information and communications technologies. It includes the ability 
to quickly adopt technologies and influence social and technical elements of business 
models, processes, products and organizational structure.

[5] Business

2019 It specifically refers to the economic and social effects derived from digitalization, the 
use of digital technologies and data for the development of new products and services.

[5] Business

2019
Digital transformation is a series of profound, coordinated changes in culture, people, 
and technology that enable new educational and operating models and transform an 
institution's operations, strategic directions, and value proposition.

[16] Educational

2019
Digital transformation consists of both digitizing and detecting the potential of a 
technology to drastically transform business processes or create new services or 
strategic business processes for my organization based on said technology.

[7] Educational

2019
The digital transformation ended recently, and therefore there is not yet a settled and 
agreed upon body of academic documentation. The concept itself is evolving, and there 
are different points of view, definitions, models and steps for its implementation.

[7] Educational

2019
Digital Transformation (DT) can be primarily defined as organizational change. It is 
implemented with the use of technology in areas such as operation models, cooperation 
models with the external and internal environment, services provided, technology used 
and information management.

[17] Educational

2020
Digital transformation is something more; This is when we digitize the university's 
strategy. And that is why digital transformation is not something that universities can 
implement as

[18] Educational

2020
Digital transformation is “a series of profound, coordinated changes in culture, 
workforce, and technology that enable new educational and operating models and 
transform an institution's operations, strategic directions, and value proposition.

[19] Educational

2020

essentially cultural paradigmatic change , focused on customer experience and 
commitment; which occurs in an environment of hyperconnectivity and is 
characterized by collaboration in all activities of the value chain; is enabled with 
(disruptive) technologies, new business models and new competencies; and impacts 
organizational innovations that cause changes in multiple dimensions, with emphasis 
on business processes and models, and, simultaneously, on people.

[9] Business

2021 Structural changes in the economy, organizations and society caused by the 
widespread application of digital technologies and disruptive digital business models.

[20] Business

2021 Various changes in business and society due to the increased use of digital 
technologies.

[10] Business
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2021
Digital transformation contributes to the new configuration of the way citizens live, 
work, think, interact and constantly seek practical experience, improves work 
efficiency, fundamentally changes the way
that citizens work based on the application of modem technology, helps leaders 
improve their ability to predict and plan the future to achieve the desired progress.

[21] Business

2021
Digital transformation involves the birth of many innovations, such as the Internet of 
Things ( loT ), digital networks, social networks, artificial intelligence (AI), machine 
learning (ML) and Big Data.

[22]
Business

2021

Digital transformation is the transformation of business and organizational activities, 
processes, competencies and models to take full advantage of the changes and 
opportunities of a combination of digital technologies and their accelerated impact 
across all industries in a strategic and prioritized manner., taking into account present 
and future changes.

[23] Business

According to the authors focused on digital 
transformation in the business sector such as the 
educational sector, seven relevant components stand 
out in the context: a) the leadership that must exist in 
the organization in the face of the appropriation and 
adoption of Digital Transformation processes, b) 
digitalization of strategic or operational processes, c) 
investment in adoption or incorporation of new 
technologies aligned with the organization's 
strategy, d) promotion of innovation and new 
business models, e) Reorganization of methods or 
procedures and strategies in general supported by IT, 
I) improvement in processes achieving 
competitiveness and value addition, g) development 
of new products and/or services in a constantly 
evolving digital economy.
Consequently, given the positive impact of 
appropriation and adoption of Digital 
Transformation processes in an organization, it can 
be inferred that it is pertinent and necessary to 
present alternatives or solutions to the educational 
sector of Higher Education Institutions (HEIs) 'in 
their missionary processes such as: teaching, 
research, and social projection, the same way for 
administrative management; that originate work 
methods or procedures from operational and 
strategic processes so that an HEI is competitive and 
maintains constant evolution in the midst of a digital 
economy.
The education sector is one of the last industries that 
has initiated changes in the face of digital 
transformation processes because it is classically 
adhered to old methods and practices [24] . 
However, due to digital, which is a transversal axis 
that concerns the entire organization and the 
adoption of new technologies in the context, changes 
and challenges undoubtedly arise in the 
modernization of its services to adapt them to the 
new practices and needs of the users, stakeholders. 
These changes given by digitalization as a driving 
element of digital transformation processes create 
new market opportunities for organizations by 
refining the organizational value chain. [25] ; impact 
in all areas, institutional policy, organizational 
culture vs digital culture, adoption of new skills to 
the academic community, continuous improvement

1 IES: Higher Education Institutions.

of its management processes, human resources, 
planning and sustainability of services, new 
necessary cooperation models in this new context of 
changes such as digital transformation implies. 
Higher education institutions will need to focus on 
digital transformation strategy to remain competitive 
in global education.
Finally, based on the analyzes carried out on the 
specialized literature, [9] designs the taxonomy of 
digital transformation expressed in a simple notation 
such as:

• TTD2 = Principles (cultural change, user­
centered, hyperconnectivity, collaboration),

• Enablers (technologies, business models, 
skills), “

• Impacts (value creation, operational efficiency, 
digital economy, customer experience, business 
models, innovation, organizational culture, 
ecosystems, human resources),

• Adoption mechanisms (digital strategy, 
standards, infrastructure, platforms, enterprise 
architectures, dynamic capabilities, governance 
frameworks),

• Evaluation mechanisms (maturity model, 
indicator systems).

In this sense, as their own position regarding the 
concept and theories of digital transformation, the 
authors construct the definition of digital 
transformation as an evolutionary process of 
change in the organizational culture that is 
governed in an environment of hyperconnectivity 
with certain collaboration principles for the 
digitalization of processes in all activities of the 
value chain , which is enabled with the adoption of 
digital technologies and impacts on management 
processes, business models, value creation, 
efficiency and operational performance; feasible to 
implement from frameworks and can be evaluated 
through maturity models and key performance 
indicators.

In relation to the conceptualization of digital 
transformation exposed and its effects on 
organizations, purpose can be highlighted as impact 
on the organizational structure, value creation,

2 TTD: Digital Transformation Taxonomy

- 157-



Journal of Computer Science & Technology, Volume 24, Number 2, October 2024

efficiency and operational performance, impact on 
the value chain, business processes, behavior in the 
consumer, adoption of digital technologies and 
continuous improvement through evaluation 
instruments or systems.

2.2. Digital Transformation models or 
frameworks

Regarding models and frameworks of digital 
transformation, the systematic review of literature 
[26] showed that there are hardly any contributions 
of systematic methods as a research methodology on 
Digital Transformation, while it is more common to 
find conceptual models, frameworks and strategies; 
and much more frequent, case studies focused on 
very specific areas.
In addition to this, as a result of academic interest, 
numerous digital transformation frameworks have 
been published to address different sectors and their 
needs [10] . According to the literature, trends and 
research gaps have been identified in terms of digital 
transformation model or frameworks in different 
industry sectors, including the education sector.
In this sense, according to [10] , in a review of the 
literature, an analysis of 41 digital transformation 
frameworks was carried out, for different sectors of 
the industry, from this review they defined a novel 
comprehensive framework, but determined that from 
this Research can be expanded by creating detailed 
versions and contributions in various areas of 
specific sectors or contexts. Faced with the proposal 
of this comprehensive framework, they conclude 
that it can be the first step towards a unified 
understanding of digital transformation.
In addition to this, a framework with collaboration 
aspects was identified to support digital 
transformation processes in the business sector, 
according to [27] describes the digital collaborative 
framework, where the communication and work of 
its collaborators is carried out with all the 
traceability of strategic and operational processes on 
a single platform that involves all your employees. 
The collaborative framework is built by addressing 
the architecture of a new form of project 
management, "Open Project Management". Such a 
framework will allow workers to participate in the 
organization by contributing a personal lifestyle of 
social media use, which should trigger a cultural 
change in the workplace.
Despite the identified frameworks, however, there 
are few validated frameworks in higher education 
scenarios to implement Digital Transformation 
processes, mediated by a collaborative work 
environment to contribute to the improvement of 
missionai processes, as mentioned [8 ] , there is a 
shortage of practical, implementable and simple 
digital transformation models that combine 
educational technologies, systems and phenomena. 
This theoretical gap therefore shows that it remains

unclear what type of sustainable digital 
transformation model(s) could be adopted. [8] .
In this sense [10] hope with this proposal that the 
digital transformation research community will 
expand its research focus to investigate the larger 
changes of digital transformation, such as the shift 
from customer-cenfricity to the economy of 
everyone for everyone. [14] . Another avenue of 
research is to investigate how maturity models can 
be combined with the digital transformation 
framework to create maturity stages in each 
category, in each dimension.
According to the literature, it can be established that 
there are digital transformation frameworks or 
models for different sectors or areas of the industry 
from a conceptual perspective, with very little 
evidence of practical, implementable frameworks 
and with achieved results, which indicates a gap in 
knowledge as a state, solution in the education 
sector.
This theoretical gap is considerable, impactful and 
non-ignorable. Therefore, as stated by [8], it remains 
unclear what type of sustainable digital 
transformation model(s) could be adopted.

3. Problem statement and contributions

Through a systematic review of the literature, few 
validated frameworks were evident in higher 
education scenarios to implement Digital 
Transformation processes, mediated by a 
collaborative work environment to contribute to the 
improvement of missionai processes in higher 
education institutions. This happens due to the 
absence of a digital culture in the organization, 
finding itself disconnected from the technological 
planning of higher education institutions with the 
objectives of the institutional development plan. One 
of the primary components that would impact all 
dependencies and processes of an organization is 
cultural transformation, as mentioned by [28] 
without a digital culture there is no successful digital 
transformation.
Furthermore, according to [9], digital technologies 
must be available as enabling technologies for digital 
transformation. Organizations must value and 
understand the effect of adopting these and other 
enabling technologies as part of their digital 
strategies. Likewise [11] recognize that digital 
transformation is part of this change that all types of 
organizations face.
In this context, customer demands have changed 
[29] , asking for personalized requirements. To do 
this, organizations will have to respond quickly, 
supported by collaborative work [11]. This indicates 
that another factor of Digital Transformation is 
Collaborative Work. For [9], end-to-end 
collaboration throughout the value chain is part of 
the key principles of digital transformation.
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There are also initiatives to digitalize processes in 
isolation, not aligned with the development plan. 
There is no route on digitalization of missionai 
processes in HEIs. For [30] Digitalization is the 
transformation of the business model, processes and 
operations using digital technologies. In the same 
way there is no evaluation framework for the 
readiness of HEIs to face digital transformation, 
which allows identifying level of 
implementation/ adoption.
In relation to the exposed problem, the state of 
solutions identified is based on the definition and use 
of many models, conceptual frameworks, digital 
transformation frameworks, digital maturity models 
for digital transformation processes for different 
sectors or areas of the industry, from a conceptual 
look. It is worth highlighting that [31] proposes a 
model to face the Digital Transformation consisting 
of four steps: a) position the organization in 
digitalization, b) review of the current state, c) 
roadmap and d) implementation and validation.
Likewise, a simplified model based on the factors 
that enable Digital Transformation processes, and its 
potential results for business and society, is 
presented in [32]. The authors of this model describe 
three main components: enablers or “drivers”, a core 
of Digital Transformation (expressed in 
technologies, management and people) and the 
results.
This study revealed a ranking of the factors that 
affect the Digital Transformation process, with those 
related to strategy and organizational culture being 
the most important; as well as the values, the ability 
to accept changes and the self-motivation of 
employees.

Regarding models and frameworks of digital 
transformation, the systematic review of the 
literature carried out by [33] showed that there are 
hardly any contributions of systematic methods as 
research methodology on Digital Transformation, 
while it is more common to find conceptual models, 
frameworks and strategies ; and much more 
frequent, case studies focused on very specific areas. 
In addition to this, as a result of academic interest, 
numerous digital transformation frameworks have 
been published to address different sectors and their 
needs [10] . Currently, there are few validated 
frameworks in higher education scenarios to 
implement digital transformation processes in higher 
education institutions that contribute to the 
efficiency of missionai processes mediated by a 
collaborative environment [6]. [8] .

Considering the knowledge problems mentioned 
above, the research question arises aimed at 
developing a project or future work that can answer 
the following question: How to implement a 
framework for the implementation of digital 
transformation processes in a higher education 
institution?

4. Research methodology and approach

To carry out the systematic literature review, the 
procedure defined by Petersen et al. [34] [35] 
However, it is complemented by the research 
procedures proposed by Hoyos Botero [36] . This 
review was carried out in three phases: planning, 
execution, documentation. As indicated in figure 1.

Planning phase
a- Definition of the proposal 
b- Research question
c- Research strategy 
d- Criteria selection
e- Data extraction strategy

Execution Phase
a- Execution of the search string 
b- Collection of studies
c- Application of inclusion /

exclusion criteria
d- Primary studies

Documentation phase 
a- Synthesis 
b- Mapping

Fig. 1 Protocol for systematic literature review

4.1. Planning Phase

4.1. Definition of the proposal

This systematic review aims to determine and 
characterize the current state of knowledge on the 
definition and use of models or frameworks to 
support the implementation of Digital 
Transformation processes, which have 
documentation on their validation to contribute to 
the continuous improvement of the processes, 
management, human resources, planning and 
sustainability of the services of a higher education 
institution. It was carried out from 2017 to 2022.

4.2. Research questions

The research questions presented in Table 2 allow us 
to know the current state of work that has made 
contributions under the theme of digital 
transformation, such as definition and application of 
DT frameworks or models in different sectors of the 
industry to have previous results to be used, as a 
starting point to define, build or adopt these models 
in the education sector.
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__________________________________ Table 2. Research Questions_________________________________
No.______________________________________________Ask__________________________________________
Pl____ What research has been developed on digital transformation and collaborative work in organizations?______  
P2 What type of solutions have been implemented to facilitate the adoption of Digital Transformation processes

_________ in organizations?_________________________________________________________________________
P3 What are the relevant elements or aspects that must be taken into account in Digital Transformation processes 

_________ in universities?___________________________________________________________________________
P4 Is there a collaborative maturity model for digital transformation processes in universities that allows 

_________ contributing to the continuous improvement of management and planning?___________________________
P5 What collaborative work initiatives exist to support digital transformation processes in missionary functions 

_________ of universities?___________________________________________________________________________
P6 What benefits and challenges do the adoption of Digital Transformation processes in organizations entail?

______________________________________Table 3 Search terms____________________________________  
_____ Main Term_______________________________________ Terms related________________________________ 
Digital Transformation Digital Transformation, Digital Transformation, Digital Transformation Models, Digital 
______________________ Transformation Models, Models, Models, Framework, Framework, Methods_____________  
Collaborative work Collaborative Work, Collaborative work, Models, Models, Framework, Framework, Methods, 
______________________ Methods, Collaborative Work Model, Collaborative Work Model______________________  
_________________________________________ Search string used_________________________________________  
(("Digital Transformation") OR ("Digital Transformation") OR ("Digital Transformation Model") OR ("Digital 
Transformation Models") AND ("Collaborative Work") OR ("Collaborative work") OR ("Collaborative Work Model") 
OR ("Collaborative Work Model"))

Questions______________________________________ Evaluation scale
Table 4. Quality evaluation criteria

• The research is developed around the topic of digital transformation. Measuring scale:
The study contemplates proposals or solutions on the topic of 
Collaborative Work. Yes = 1.0

• The study proposes a framework, route or set of elements described in Partially = 0.5
detail to carry out digital transformation processes in universities. Not = 0.0
The study presents results of implementation of a digital transformation 
model or framework in universities. Measurement strategy:
The study presents collaborative work initiatives to support university 
digital transformation processes. Maximum rating: 7.0
The research presents the construction of a digital transformation model 
and/or collaborative work in organizations. Minimum rating: 2.0

• Describe the benefits and challenges that come with adopting digital 
transformation processes in organizations? Minimum acceptance score: 2.5

4.3. Search strategy

The search chain is built based on the steps defined 
by Kitchenham and Charters [23]. Table 3 describes 
the terms used in this research to construct the search 
string. The search was carried out in the engines: 
Scopus, Science Direct and Web of Science, 
considering the studies carried out between 2017 and 
2022. "

4.4. Criteria Selection

4.4.1. Inclusion and exclusion criteria

The inclusion and exclusion criteria according to the 
methodology allow us to filter out studies that are not 
relevant to the defined questions. In this case, the 
inclusion criteria are articles that (1) related to 
digitalization and digital technologies, (2) published 
between 2017 and 2022, (3) are applied to

companies and universities, (4) the topic is 
collaborative work or digital transformation, 5) are 
the product of research, workshops or conferences. 
Articles that only present summary, web page 
content and personal blogs are excluded.

4.4.2. Quality Evaluation Criteria.

To measure the quality of the selected studies and 
determine the relevant ones, a questionnaire was 
developed with a scoring system of three values: a) 
value 0.0 in case it does not comply or there is no 
answer to the question asked, b) value 0, 5 in case 
the article complies to a certain extent with some 
quality questions formulated and c) value 1.0 applies 
to those articles that answer any of the quality 
questions formulated. Table 4 shows the issues to 
consider when evaluating the studies and the score 
assigned according to the possible answers.
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4.5. Data extraction strategy.

As a synthesis method, the information from 
selected studies was extracted and structured by 
adapting the bibliographic files proposed by Hoyos 
Botero [22]: Identification (title, authors, year of 
publication, keywords), research category, 
summary, problem, research approach, 
methodological solution, conclusions, answers to 
research questions, identified research gaps, quality 
evaluation (0-7), current research contribution.

4.6. Execution Phase.

This phase describes the stages that allowed the 
identification of potential primary studies to carry 
out systematic mapping. Figure 2 indicates 75 
documents, equivalent to the total number of articles 
included during the study selection process. These 
are detailed in annex 1.

Building Blocks 
{research categories)

Block 1. Terms related to digital 
transformation

Block 2. Terms related to 
Collaborative Work

Fig. 2 Study selection process

4.7. Documentation phase.

The Parsifal tool allowed documenting the data to 
be extracted from the articles identified as primary 
studies within the systematic mapping, as indicated 
in session E. The results obtained are presented, 
which correspond to the documentation phase in 
accordance with the methodology, a response is 
given, to the research questions defined in the 
planning stage.

QI: What research has been developed on 
digital transformation and collaborative work in 
organizations?

Research on digital transformation and collaborative 
work was found. 76% of studies emphasize that 
digital transformation occurs in the adoption of 
digital technologies in an industry sector, in a 
specific process or area to make a contribution to a 
given need. 13.3% of studies adopt digital 
technologies supported by collaborative work. 28%

of the studies have developed digital transformation 
models in different organizations. 10.6% of research 
uses collaborative work frameworks to support 
digital transformation processes in various 
organizations.

Q2: What type of solutions have been 
implemented to facilitate the adoption of Digital 
Transformation processes in organizations?

In the literature there are many proposals for 
solutions, but fifteen research projects were found to 
be implemented. 18.6% of the studies implemented 
solutions to facilitate the adoption of digital 
transformation processes in specific areas of their 
organizations. In the educational sector, three 
solutions were highlighted, corresponding to studies 
SOI, S04, S07, for other sectors, 11 solutions were 
identified that are part of studies S06, S06, Sil, S12, 
S17, S22, S30, S58, S59, S60, S68.

P3. What are the relevant elements or aspects 
that must be taken into account in Digital 
Transformation processes in universities?

In the primary studies analyzed, eleven 
investigations (14.6%) were found with digital 
transformation process initiatives in universities, 
(SOI, S64, S04, S07, S09, S13, S51, S52, S63, S64, 
S72), where Relevant elements or aspects are 
highlighted to be carried out in their institutions. 
Among these relevant aspects, proposals for 
conceptual solutions were identified to continue 
advancing in future research that allow the 
implementation of digital transformation models or 
frameworks with practical results in missionai 
processes of each institution.

These investigations agree that the education sector 
is one of the last industries that has initiated changes 
in a digital culture because it is adhered to old 
methods and practices. These studies describe the 
relevant aspects of the studies analyzed. Some 
common elements have to do with: a) current 
diagnosis of the university, b) digitization of 
processes, c) adoption of digital technologies, d) 
digital maturity, e) adoption of new skills, I) 
Institutional leadership, g) implementation DT 
processes. There are other specific elements of each 
of the primary studies analyzed; Although each 
study is considered important according to its 
context, it is considered pertinent to be studied in 
future work on the implementation of the digital 
transformation process in universities.

Q4: Is there a collaborative maturity model for 
digital transformation processes in universities 
that allows contributing to the continuous 
improvement of management and planning?
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The design and implementation of a collaborative 
maturity model for digital transformation processes 
in universities was not evident in the literature 
consulted. The above may be due to the small 
number of works that addressed collaborative 
models as a means to support digital transformation 
processes taking into account their maturity.

Q5: What collaborative work initiatives exist to 
support digital transformation processes in 
missionary functions of universities?

There was no evidence in the literature consulted of 
collaborative work actions or initiatives to support 
digital transformation processes in universities. The 
above may be due to the small number of works that 
addressed collaborative models as a means to 
support digital transformation processes.

Q6: What benefits and challenges does the 
adoption of Digital Transformation processes 
entail in organizations?

The results show benefits and challenges that come 
with the adoption of transformation processes in 
organizations, in the case of Combita, Parra, Blang 
and Herrera [25] (digitalization experience in the 
laboratories of the National University of Colombia) 
affirm that the transformation processes digital 
transformation in HEIs identify challenges in the 
areas of technology, teaching-learning, 
organizational culture and evaluation of how 
academic-administrative processes are developed, 
among others.

For their part, [28] mention that digital 
transformation is part of this change that all types of 
organizations face. In this context, customer 
demands have changed, asking for personalized 
requirements. To do this, organizations will have to 
respond quickly, with the support of collaborative 
work.

Likewise [32] highlights the production of new 
services, new products, new processes, new skills or 
competencies, achieving as a result improved 
services, improved processes, better relationships, 
new policies and impacting the creation of value, 
organizational change, and a digital society. 
Likewise in any sector of the organization, [34] 
describes the following benefits and challenges that 
digital transformation processes entail in a company: 
a) promote the culture of innovation in the 
organization, b) Improve the efficiency of the 
processes in organizations, c) contributes to 
promoting collaborative work and internal 
communication, d) provides a rapid response 
capacity in a changing environment, e) offers new 
business opportunities thanks to data analysis, I)

improves the customer experience and its 
relationship with the brand.

5. Preliminary results

The observations of this systematic mapping are 
intended to generate a contribution for those 
researchers who are planning to investigate digital 
transformation processes in universities and more 
specifically in frameworks or models that can be 
implemented in missionai processes. As a result of 
this systematic review of the literature, some starting 
points can be proposed that could be implemented in 
higher education institutions.

• Define a conceptual framework on digital 
transformation processes in universities based 
on the concepts proposed by researchers from 
other sectors of the industry and some initiatives 
from the educational sector.

• Build a collaborative model of digital 
transformation for higher education institutions 
based on experiences and results obtained in 
other industries where systematic mapping 
highlights the positive impact on stakeholders, 
especially on collaborators in an organization.

• Develop a digital environment that supports a 
collaborative model.

• Incorporate a framework with an agile 
approach, since the systematic mapping also 
made it possible to show that some universities 
and organizations consider it with a mechanism 
to respond to the immediate changes in digital 
culture.

• Knowing the current state of each of the 
institutions, for this the digital maturity model 
identified in the mapping will allow this process 
to be carried out, to determine the level of 
maturity and capacity in which an HEI is 
located.

The literature review allowed us to identify some 
gaps or friture work in the proposal of a new 
systematic methodology to examine the impact of 
sustainable digital transformation in higher 
education institutions. In addition to this, there is the 
characterization of the different models and/or 
frameworks of digital transformation obtained from 
the respective review of the literature, 41 digital 
transformation frameworks for different sectors of 
the industry [10] , which supports the gaps, of 
knowledge described in section 2.

6. Conclusions and Lessons Learned

Industry 4.0, digital culture and changing 
environments in any industry sector mean that digital

- 162-



Journal of Computer Science & Technology, Volume 24, Number 2, October 2024

transformation processes are incorporated into an 
organization. The education sector cannot be the 
exception, which is why this systematic mapping 
allowed us to know the current state of the digital 
transformation processes in an HEI, allowing us to 
identify roadmaps, conceptual proposals, framework 
or theoretical model lacking implementation in the 
universities.

This will allow researchers to continue advancing in 
this topic, achieving an impact with tangible results 
on mission processes, and other components of an 
HEI in its process map, stakeholders, having a digital 
culture, commitment of senior management, all of 
this will result in new business models based on new 
products and services in accordance with the demand 
of the actors in the educational system.

The results obtained in the systematic mapping 
presented in this article demonstrate that talking 
about the implementation of collaborative digital 
transformation models with focuses on agile 
processes, which includes measuring the level of 
digital maturity and making it sustainable is a 
novelty in this field and the need to develop This 
collaborative model will impact continuous 
improvement processes in management, human 
resources, planning and sustainability of the services 
of a higher education institution.
There is a lot of related literature on the topic of 
digital transformation for organizations. Regarding 
this topic, there are conceptual, maturity and some 
exclusive models or frameworks with the name of 
digital transformation models or frameworks, 
however, no results are evident, of implementation 
of digital transformation processes in the higher 
education sector in a specific area.

“ framework ” will be understood as a standardized 
set of concepts, practices, guidelines and criteria to 
focus on a particular type of problem, which serves 
as a reference in a specific domain and can be used 
to face or solve new problems of a nature, similar, 
which may serve as a basis for the implementation 
of transformation processes in the education sector.

Finally, the implementation of a digital 
transformation model in higher education 
institutions or universities that demonstrates the 
results obtained was not evident in the literature 
consulted. Likewise, there is no collaborative 
maturity model for digital transformation processes 
in universities. However, this mapping is within a 
research that aims to make a contribution at this 
point.

Through the literature consulted, a common thread 
and evidence can be established that justifies the use 
of collaborative models and digital maturity, 
mediated by a collaborative work environment to

contribute to the continuous improvement of 
management processes, human resources, planning 
and sustainability of university services.

Therefore, it is important to keep in mind that, based 
on the identified knowledge gaps, the authors will 
begin, as future work, the definition of a digital 
transformation framework or model that supports the 
implementation of digital transformation processes 
in the education sector, higher, based on the 
following aspects: a) Development of a collaborative 
maturity model of digital transformation processes 
for HEIs. b) The definition of the digital maturity 
process to identity the current state of each 
university to implement the proposed model, c) 
Identification of an HEI that will be the pilot 
institution to carry out the implementation of the 
proposed collaborative maturity model.
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Annex 1. Primary Studies Literature Review

Digital Transformation Actions Primary 
studies

Adoption of digital technologies in the laboratories of the National University at various locations. Action focused 
on the adoption of a technology.

SOI

A collaborative work framework to support digital transformation processes between several organizations. S02
Model of collaborative processes of digital transformation in electronic government S03
Use of emerging technologies in the Monterrey technological laboratories. Action focused on the adoption of a 
technology.

S04

A digital collaborative framework, a smart digital ecosystem to bring together multiple organizations and 
employees along with their work and communication on a single platform engaging all generations of employees. 
The framework is built by addressing the architecture of a new form of project management, "Open Project 
Management".

S05

Use of intelligent tools as practical solutions in the context of spatial and territorial development planning 
supported by collaborative work, (technology adoption in a specific context versus a specific need)

S06

The proposal of an agile model for the digital transformation of the Hassan II University of Casablanca 4.0 S07
Adoption of digital technologies in the hotel sector. S08
Information Literacy and digital literacy in the face of digital transformation processes in the education sector, 
specifically the library process.

S09

System-of-Systems architecture models using the Zachman framework S10
Application of the Zachman Framework with collaborative engineering services for the global automotive supply 
chain to demonstrate its importance in Agile Digital Transformation.

Sil

Proposal Agile digital transformation of business architecture models in engineering collaboration. S12
Proposal of a conceptual model for sustainable digital transformation in a university S13
Comprehensive digital transformation framework based on 41 identified frameworks. S14
Adoption of digital tools for entrepreneurship. S15
The current state of digitalization in German local authorities. The authors explain the obstacles of 
implementation, as well as the impact on staff members and citizens, providing explanations and revealing the 
general interrelationships between institutional changes, impacts and contextual factors of digital transformation.

S16
S17

Management of digital transformation processes from multiple initiatives in companies based in Germany. S18
A bibliometric review on Digital Transformation in the Construction Industry by the University of Manchester S19
Study on supply chain risk management in the era of digital transformation: contribution and challenges of 
blockchain technology

S20

Structured Literature Review (SLR) on the Relationship of Knowledge Management and Digital Transformation 
(DT) in Industry 4.0 S21
Conceptual model of open innovation that contributes to the digital transformation in three Brazilian multinational 
industrial companies that have already begun their respective journeys towards Industry 4.0.

S22

A measurement framework to evaluate the digital transformation of cultural institutions: the Italian case. S23
a conceptual framework for quality 4.0 in the context of digital transformation. S24
Qualitative model of digital transformation as a driving force to generate competitive advantages for universities 
through digitalization strategy.

S25

Creation of strategic responses to survive, as an established company, in a market interrupted by digital 
innovations in the hotel industry

S27

A Digital Business Model: An Illustrated Framework of Cultural Heritage Business S28
Socially and digitally committed university model in Society 5.0 S30
Theoretical model of interprofessional collaboration competence of individuals S31
Digital transformation of the agri-food sector through the evaluation of the Farm strategy to Fork (F2F) of the 
European Union from the perspective of innovation systems.

S32

A standard model to help organizations in their digital transformation where it identifies capacity/maturity to 
evaluate and improve their current data science capacity. S33
A conceptual framework that sees an external stimulus as a driver of digitalization, filtered by the entrepreneurial 
orientation of SMEs S34
Digital maturity assessment framework for operations in the construction industry. S35
Collaborative work environment in which students could participate in concrete engineering experiences within 
their virtual global team projects.

S40

A 4.0 Purchasing process model for industrial clients in digital servitization S42
Teachers experience collaborative work using a recording and audio board. S43
Traditional business models to business models based on collaboration and open innovation for the agro-food 
industry

S47

A systematic review of industry 4.0 implementation from an organizational perspective. S49
Dashboard Design Patterns Collaborative work management tools S50
Transition to University 4.0: a conceptual approach S51
A cyclical conceptual map for the transition to University 4.0 considering the effects S52

- 166-



Journal of Computer Science & Technology, Volume 24, Number 2, October 2024

of digital transformation and Industry 4.0 in social and educational processes.
Digital Transformation in Industry 4.0 a Literature Review S53
Maturity assessment models and preparation towards Industry 4.0: a literature review S54
Challenges in the operation of a digital oil field: lessons learned from a collaborative environment. S55
A Digital Code of Ethics: laying the foundations for digital ethics 
in a science and technology company

S56

Development and Implementation of a Digital Transformation Maturity Model S57
Collaborations for Digital Transformation: Case Studies of Industry 4.0 in Brazil. (Conceptual framework of open 
innovation to support digital transformation)

S59

Industry 4.0 roadmap: framework for digital transformation based on the concepts of maturity and alignment of 
capabilities

S60

A preliminary literature review: Digital transformation case studies S61
Digital transformation taxonomy S62
Driving transformation digital in higher education S63
Digital maturity model for universities S64
Digital Transformation in Higher Education Institutions: a systematic review of the literature S65
Preparation for digital transformation in higher education institutions (HEIs): the case of Kosovo S66
Definition of digital transformation: results of interviews with experts S67
Technological Transformation Model for SMEs S68
Preparedness for Industry 4.0: a new framework for maturity assessment based on a bibliometric study of scientific 
articles from 2001 to 2020

S69

Avoiding the Dark Side of Digital Transformation in Teaching
An Institutional Reference Framework for eLearning in Higher Education.

S70

Digital transformation: A review of the literature and guidelines for future research. S71
Digital transformation in today's university S72
Analysis of the digital transformation of Higher Education Institutions. A theoretical framework. S73
Digital transformation and innovation global in the University 4.0 S74
Understanding digital transformation: a review and research agenda. S75

-167-


