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Abstract: Since virtual education has increased from a local to a global audience, it is of great
importance to understand the role that cultural and social backgrounds play in the transition to
digital education. Therefore, a review of preferences and evidence among different Latin American
regions and nations increases understanding. This digital transformation can be assessed under
several categories of cultural, social, and economic situations. Traditionally, universities are known
as formal institutions with emerging education trends, but it is mandatory to address the managerial
work and implications of the institutions themselves. Particularly, universities play a relevant role in
understanding the effective digital transformation in communities, but the profile of the educational
system is very important for configuring this process. This research points out the main dimensions
that prevent societies from increasing their educational level. By using comparative data analysis and
documentary references, this paper highlights a systemic perspective for understanding the digital
transformation in higher education, but it also expands the range to managerial decisions about the
role educational ecosystems play in this transformation. Moreover, this study provides an overview
of how relational elements configure management in higher education institutions.

Keywords: digital transformation; higher education; Latin America; systemic perspective; cross-

cultural comparison

1. Introduction

Since digitalization developed (Al, artificial intelligence; IoT, Internet of Things; cloud
computing solutions; among others) [1,2], information and communication technologies
have focused on disruption and innovation [3,4], including operational activities with
a creative dimension, such as gamification, machine learning, virtual and augmented
reality, and videogames [3]. Moreover, the pandemic and the different approaches taken
by governments to enact a lockdown have accelerated the volatility, uncertainty, com-
plexity, and ambiguity (VUCA) across the political, social, economic, and technological
environment [5,6].

Induced by social and technological trends towards digitalization [7], universities have
been experiencing a set of relevant changes. The adoption of technologies by universities is
related to a paradigm shift [3,9], where technology is configured as a complex environment
that enables digital learning, facilitating several learning experiences, improving teaching
materials, and the training process in general [9-11]. Due to this factor, educational
institutions rise as relevant actors of innovation [12].

This investigation refers to the digital transformation as a requirement in higher
education institutions [12,13], presenting evidence of the relevance and impact that it has
in the Latin American context. The authors identify the main disruptive technologies by
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researching how models and processes of institutions are being transformed, generating
deep but somehow fragile changes. From this assertion, we describe the challenges, risks,
opportunities, and guidelines that universities in Latin America must face to address their
own digital transformation. Digital transformation is considered inevitable [9,14,15] and
must be approached with a clear understanding of each institution’s peculiarities [16,17].
Additionally, this paper sketches out different ideas about the role that higher education
institutions in Latin America could play to make contributions in building a sturdier
society and what piece institutions are putting into practice to act as relevant facilitators of
this change.

According to [9,18-20], digital transformation must be set, regarding a systemic per-
spective, to contribute to meeting the expectations of different interest groups in the cultural,
social, economic, and environmental dimensions. For instance, from the economic point of
view, digital transformation offers diverse benefits, such as more profitable business mod-
els, more efficient operating processes, enhanced value propositions, automated processes,
and lower cost of exchange of information [21]. This consideration is becoming pertinent
for universities, as competition to select the best students and researchers is increasing, ac-
cording to sustainable management. Additionally, the social dimension that affects digital
transformation is focused on the student’s experience and how digitalization improves by
replacing traditional educational models and services. What is more, this phenomenon is
considered to be a resource to create additional, differentiated value, integrating digital
technologies into teaching, learning, and institutional practices.

From a cultural point of view, Pedroza [22] points out that learning can be sorted
into three wide epistemological frameworks: objectivism, pragmatism, and interpretivism.
While objectivism reveals that reality is external to the mind and understanding is acquired
experientially, pragmatism defends that knowledge is a tradeoff between action and inquiry.
Nevertheless, interpretivism considers knowledge as an internal construction through
socialization and cultural cues. Following a systemic perspective, a fourth framework
supported by Siemens [23] indicates that knowledge is composed of linked entities, that is,
an emergent, connected, and adaptive knowledge related to the epistemological framework
for undergoing the digital transformation in higher education [24,25].

In [26], the authors evaluated different components regarding digital transformation
in higher education. Research on this topic is an iterative process that requires continued
efforts to ensure the soundness of the phenomenon when applied to various populations
and settings. Hence, the re-evaluation of existing measurement instruments is common.

Correspondingly, the matter of this research is to comprehend whether social, orga-
nizational, and technological aspects are linked to the interest generated by the digital
transformation in higher education institutions [24], or, conversely, to present the multi-
plicity of perspectives in which this digitalization has been addressed among different
Latin American regions and nations. While the digital transformation in higher education
institutions is an emerging field that has aroused interest during recent years [25], little is
known about how it operates in several regions and areas. To conceptualize the systemic
perspective for understanding this phenomenon, there is a need for information. Utilizing
this approach, this research explores how the adoption of technologies by universities
offers a framework for understanding digitalization.

Most studies on digital transformation in higher education are focused on the need
for strengthening digital strategies to reinforce the use of technologies as a part of the
digital agenda for Latin America and the Caribbean (LAC). This paper, however, deals
with a novel topic describing a holistic view of the context of higher education in Latin
America [26]. Such a view can be used as a conceptual framework and as evidence for
exploring the initiatives proposed in the region. The intention of this research is to provide
a relatively simple framework by drawing concepts touched on in the literature on digital
transformation in higher education in Latin America. The conceptualization that we
developed is related to teaching and learning, but draws mainly on the literature of what
has come to be called the systemic perspective in higher education.
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Therefore, considering higher education institutions as an ecosystem in practice, the
following research question was identified to explore the issues exposed previously: Is it
possible to measure a systemic perspective in the digital transformation of higher education?

Based on references with a focus on regional ecosystems, our specific objectives are
the following:

(1) Establish a systemic framework regarding digital transformation in education;
(2)  Exhibit evidence of digital transformation according to this systemic perspective.

The outline of this manuscript is as follows. First, a background, conceptual frame-
work, and research agenda are constructed. Second, a methodological design and procedure
are described. Third, an additional section is devoted to results and discussion, and finally,
contributions, conclusions, implications, limitations, and further research are presented.

2. Systemic Background on Digital Transformation in Higher Education

For decades now, digital transformation in education has been implemented world-
wide [27], paying attention to helping students with digital tools that can be reachable
wherever there is an online computer terminal. Saving time and resources by means of
online management and tuition seems to be the emerging challenge.

Digital transformation is an action that gathers all digital aspects and calls for ad-
justments in technology, culture, and institutions. Therefore, according to [28], digital
transformation in higher education does not merely refer to a technological transformation.

In this way, digital transformation must be analyzed from a systematic perspective.
This perspective will be able to understand how the different actors operate in the develop-
ment of digital transformation, specifically in higher education. From this perspective, it is
possible to establish challenges and obstacles that emerge in the transformation process and
the plausible methods of improvement [29]. This type of analysis allows us to understand
how the system works and the interactions between its components [30,31]. In short, a
systemic perspective increases opportunities for change, as emerging conclusions can
become a catalyst for existing opportunities [32,33].

Countries like Finland, Korea, and Estonia spent several decades implementing their
educational reforms [7]. Evidence from LAC and their institutions paints a relevant picture
for analysis. Despite sharing cultural aspects, LAC is extremely vast in territory and
population, but overpopulation in big cities, dispersion of such population, unequal access
to technology, and diverse demographic distributions are social and cultural realities of
particular interest in the region. In addition, curriculum adaptations, online grading,
alumni relationships, among others, are shared aspects with a high potential to be changed
by digital transformation.

Higher education institutions in LAC are well-rooted, but processes, management
structures, decision procedures, and educational methodologies are very focused on tradi-
tional measures, which have proven not to be effective. On the one hand, every country
has a different context, but they all share the need to update the use of Information and
Communication Technologies at various levels. On the other hand, nowadays, there are ba-
sic tools for analysis, decisions, tracking, and assessment based on real-time, multi-sourced
information dashboards that require the integration of several user groups, including not
only students and professors but also academic managers, content providers, and the wider
society in the region.

In LAC, universities are at the core of knowledge, research, and innovation and
are the driving forces of development in the region. Their permanent relationship with
the environment aids in measuring the relevance and the extent of the response to the
requirements of society. Technology must be part of the solution, but it cannot replicate
or exacerbate the learning divide. Given the difficulties the region has had in providing
education during the pandemic, pervasive socio-economic differences exist among students,
such as inequality in access to technology, connectivity, and digital resources, with most
of the region’s students outside their classrooms [7]. According to data from the 2018
Programme for International Student Assessment (PISA), less than half of students from
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low socio-economic backgrounds in the region lived in an environment that was ready to
engage in remote learning. Only 30% had computers for schoolwork, and less than half
had internet access; almost all students from wealthy backgrounds had access to computers
(95%) and the internet (98%).

In LAC, radio and TV have been the most common technologies used to reach students
and deliver education. According to a review of the 23 countries in LAC that closed
their schools because of the pandemic, 74 percent used radio and TV, 52 percent made
digital content available, and 35 percent combined textbooks with social media to continue
learning during the crisis. Only Uruguay was able to move schools online with digital
platforms that cover the school curriculum and allow teachers to communicate with
students and monitor their learning progress [7,9].

Considering what was proposed by [29], we briefly present the background of dig-
ital transformation related to higher education in Latin America and the Caribbean in
six dimensions:

(a) The framework of a system of (a) all premises and (b) strategic choices that guide
the specification and reification of the other five dimensions). Historically, accord-
ing to [34], the university’s role evolved from a former metaphysical role, through
research-driven scientific advancements in the service of economic development for
further optimizing its own self-interest, to a brand-new ecological role (“the university
for others”). According to [34] “automation will make many jobs obsolete before
long”; therefore, higher education institutions must meet the pace of digital transfor-
mation to survive and furthermore deliver their subjects in a more flexible way.

Information is key for social development [35], and higher education institutions play
the role of conveying it to society by using effective tools and strategies after thorough
managerial work is performed by teachers. The digital information transformation chal-
lenge, according to universities, asks for an adaptation to societal needs. In this scenario,
digital policies acquire great relevance to enhance the opportunities offered by digitization.
These policies should be part of the agendas of the universities, but more importantly, of
the digital agenda of each country. In LAC, there is a need for governments to work on this
matter, since at present, only 16 of the 27 countries have digital agendas in force and in
implementation, while 11 require reform or update. These agendas are more linked to the
economy than to other areas [36], making digitization processes more complex in the rest
of the institutions.

The need for adaptation of higher education institutions in the region has been mani-
fested with greater force due to the COVID-19 pandemic since the internet and associated
technologies have become essential instruments to continue educational activities during
the crisis, which shows the need for an agenda that considers educational institutions as a
priority for the development of the country [36].

(b) The scope of the system specifies (a) its domain and (b) its function. Induced by social
and technological trends towards digitalization [7], universities have been experi-
encing a set of relevant changes. As for the adoption of technologies by universities,
it is related to a paradigm shift [8], where technology is configured as a complex
environment that enables digital learning, facilitating several learning experiences,
improving teaching materials, and the training process in general [10]. Due to this
factor, educational institutions rise as relevant actors of innovation [12]. The digital
transformation is a requirement in higher education institutions [13]. In Latin America
and the Caribbean, a study revealed that the use of digital platforms in universities
was a reality in the period prior to the pandemic, since 80% of the institutions had a
platform for distance education, increasing this number by 8% after the COVID-19
crisis, which shows the set of changes that these institutions are experiencing in
the region [37]. It was due to the incorporation of technologies that the universities
continued with their functions in the period of confinement in the different countries
of the region.
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The structure of the system specifies (a) its primary constituents, i.e., physical or
conceptual entities inside the system that significantly affect its operation and out-
comes, and (b) how these constituents interact with (or relate to) each other: The
reality of Latin America presents great challenges to the governments of the region
because these are called to include the technology development of each country in
their national policies in accordance with the requirements of globalization, which
shows the existing tension between the characteristics of LAC and its abilities to
respond to an adverse context. For example, in the peak period of the COVID 19 crisis,
less than half of Latin Americans had experience using computers and digital skills
for basic professional tasks. For this reason, more than half of the region’s population
was excluded from remote activities [38]. This situation revealed the great inequalities
that exist around the access and use of technologies.

The ecology of a system specifies that (a) all primary agents in its environment and
(b) how the system and environment interact with (or relate to), and affect, each
other. The vision of educational managers and the role that teachers assume in a
higher education institution have a great impact on the digital transformation since
the incorporation of content, new teaching modalities and interactions between the
different actors depend on them [39]. In LAC, the balance between the actors in the
system is fragile due to problems in the region such as (i) limited internet access,
(ii) lack of digital skills in teachers and students, and iii) the inability of servers to
support bulk data traffic [40]. These situations have contributed to the difficulties in
taking advantage of the use of digital platforms and have shown inequality in terms
of access to education, especially in the pandemic period [37].

The operation of a system is about all processes and/or the system as a whole,
which might be engaged on their own and/or under external intervention from the
environment of the system in order to serve the function of the system following
specific rules of engagement. In Latin America and the Caribbean, there is a need
for states to invest in technological infrastructure that allows the development of
universal digital transformation; that is, technology should reach all sectors and
groups in the country without distinction of their economic position. By 2019, only
five countries in the region (Argentina, Brazil, Chile, Mexico, and Uruguay) have
developed, or are developing, government-led Al policies and strategies [38]. The
OECD indicates that there are seven specific areas in which countries must take
measures so that the digital transformation seeks the growth and well-being of the
region to (1) improve access to digital technologies, (2) strengthen their effective use,
(3) enable digital innovation, (4) guarantee good quality jobs for all, (5) promote an
inclusive digital society, (6) strengthen trust, and (7) encourage market opening [41].
The outcomes of a system consist of all actual products, events, and phenomena
(and/or services, when the system is, say, of social or industrial nature), which the sys-
tem brings about (reified purposes) on its own or in concert with other systems. LAC
has had to face the crisis caused by the coronavirus (COVID-19), which entails the
impossibility of physical contact due to the quarantine period that was implemented
in different countries [42]. This new reality made digital technologies a priority,
especially because they enabled part of the population and companies to continue
studying and working while sanitary measures were complied with. For international
organizations, the global pandemic “made inclusive digital transformation a top prior-
ity to mitigate the negative effects and accelerate economic recovery of countries [43].
Likewise, the pandemic revealed difficulties that organizations with low levels of
digital maturity have had to face, which have had to work in a context of adversity,
uncertainty, and fragility [6], testing the capacity to adapt to global economies. It
is expected that the forms of teaching and learning that have started as emergency
formulas to guarantee pedagogical continuity will evolve and become consolidated
to contribute to the change of the universities in the region [37].
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Latin America and the Caribbean is a diverse region, in terms of its history and culture,
yet it shares the same difficulties and threats on the road to digital transformation. Several
authors point out that this challenge must be faced from a cross-cultural perspective that
prioritizes institutional dynamics, capable of paving the way for the region to fully insert
itself in the new world scenario [44].

This cross-cultural view allows self-recognition of the strengths and opportunities
that exist to face the new challenges associated with digital transformation and places the
different territories of the region as lived places that can contribute knowledge from their
own experience [45].

3. Materials and Methods

In order to appreciate the relevance of the above-mentioned background of the study,
the present work was performed in two stages: the first one was based on conceptual work
and a literature review, particularly through documentaries and secondary sources. The
second stage applied a quantitative methodology to analyze the final data.

In empirical terms, the research presented in this paper is part of the larger interna-
tional project regarding the results of the Open Consultation carried out by the International
Association of Universities (IAU) between November 2018 and April 2019 [46]. On the one
hand, the starting point of the research was this IAU report as a secondary source focused
on the context in which higher education institutions operate in an environment conducive
to digitalization worldwide. On the other hand, in this paper, further research uncovered
other results and findings focused on the infrastructure and governance, followed by a
section looking at changes as they relate to teaching and learning in order to know the
current state of digitalization and to inform the development of a new IAU Policy Statement
worldwide, and particularly in LAC.

3.1. Participants and Sample

In this project, an Expert Advisory Group was established and composed of IAU Board
members and experts from different parts of the world in higher education leadership
as well as specific areas of digital transformation [46]. With the aim to measure the
digital transformation in higher education from a systemic perspective in LAC, the data
collection was divided into two separate consultations: (1) leaders in higher education
institutions (i.e., leadership consultation based on the desire to reach out to the leadership
of these institutions), and (2) representatives across the institution (that is, comprehensive
consultation) because they could facilitate information from as many different sectors as
possible within institutions involved in activities related to digital transformation.

The IAU World Higher Education Database (WHED Portal, www.whed.net, accessed
on 23 November 2020) configured the more relevant source of information to reach out
to higher education institutions worldwide. In collaboration with UNESCO, the IAU
WHED Portal provides information on higher education systems in 196 countries and
territories, and over 20,000 higher education institutions. For this research, heads of
institutions and representatives received an invitation to participate in the consultation
through their national networks, including the Commonwealth of Learning (COL), the
European University Association (EUA), the Association of Universities of Latin America
and the Caribbean (UDUAL), the Association of African Universities (AAU), the Groningen
Declaration Network (GDN), and the Conference of Rectors of Universities (CRUE) in
Spain. As a member of the CRUE in Spain, the Universidad Internacional de La Rioja
(UNIR) is an online university setting in Spain, Colombia, Ecuador, México, Perd, and
recently in the United States, offering education for students who come from all over LAC
and other countries worldwide.

3.2. Measurements and Data Collection

In this research, the purpose of the open consultation and data collection consisted of
the following four distinct phases [46]: (1) identification through a range of experiences
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of stakeholders; (2) documentation to make visible the individual’s experiences; (3) an
assessment of these experiences; and 4) certification of the results leading to a partial or full
qualification. As an instrument to collect information, consulting stakeholders in terms of
their views, perceptions, and experiences in the open consultation helped to identify that
all relevant evidence was considered, including data about antecedents and the benefits
of the research initiative; in this context, validation could be understood as a process of
confirmation by experts.

Given the exploratory nature of this study, the participants in this research were
selected from a diversity of higher education institutions as a form of triangulation to
improve the validity of the research by collecting geographically distributed data. This
data collection process of extreme sampling considered opinions and perceptions that
represented the main ongoing changes of educational practices regarding digitalization
and the specific context on each situation, rather than being solely a reflection of the current
educational systems.

Based on a subregional assessment and several criteria, including digital maturity,
international rankings, and the progress achieved in digital transformation, among others,
this initiative included a diagnosis of the current situation in Argentina, Brazil, Chile,
Colombia, Costa Rica, the Dominican Republic, Ecuador, Mexico, Paraguay, Peru, Trinidad
and Tobago, and Uruguay. The aim was to provide a general overview of information
about initiatives in this area and topics regarding some elements of the digital ecosystem
in higher education.

An analysis of the data was carried out to better understand the information contained
in the datasets. Due to the partnership with CRUE, the data came from the first edition of
the initiative participating UNIR. As a member of the CRUE, a research group was com-
missioned by the institution to participate in this project. The datasets were anonymized,
and the data analysis was performed based on the variables included in the study.

3.3. Information Sources and Methodology

First, in empirical terms, the IAU report presented the results of the consultation
showing a worldwide overview of facts and figures. Focused on documentary analysis and
information shared by experts for each country [46], we analyzed the following sources and
methods: (1) a summary of the country profile was analyzed as a general context; (2) the
documentation of the digitalization efforts made by stakeholders in higher education, and
civil society to strengthen the ecosystem in Latin America; and (3) a general overview.
Given the exploratory character of this research, answers from respondents were collected
(data collection procedure) with the following information regarding each ecosystem:

Part I: institutional and contextual elements linked to digital transformation. Two variables
were identified, (1) the framework of a system and (2) the scope of the system.

Part II: digital transformation in higher education at institutions, regarding two aspects,
(1) the structure of the system and (2) its ecology.

Part III: perceptions of the implementation of digital transformation in higher education,
measured by (1) the operation of a system and (2) its outcome.

The study focused on the graphic visualization and descriptive and numerical analysis
of the results regarding the relationship between categorical variables (Part I and Part II).
Categories were defined, and frequencies were obtained from the results of the relationships
proposed. Several scales were defined with a Likert-type scale ranging from 1 strongly
disagree to 10 strongly agree (Part III). At the same time, we described the perceptions of
the participants with the geographical region of their institution for comparison.

Second, to further investigate the data in LAC regarding the perceptions of the im-
plementation related to digital transformation (Part I, Part II, and Part III), we studied
descriptive analyses among all variables according to the next section. In addition, the
association between the perceptions of the participants and the geographical regions and
subregions was tested by making statistical contrasts in operational terms. To that end, we
used Pearson’s chi-squared test and, to evaluate the strength of a relationship after a statis-
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tically significant association was revealed, we also performed a contingency coefficient
and Cramer’s V test. In this research, the Mann-Whitney and Kruskal-Wallis tests were
used to compare populations, contrasting whether the perceptions of participants differed
significantly (in all cases, we tested the null hypothesis Hy: There is no association between
the institution’s perceptions and the region being considered. Hypothesis Hy was tested by
making statistical contrasts between the associational relationships of all variables).

4. Results and Discussion

In this section, although the analyses were quantitative in nature, the main aim is to
provide a general framework to aid in the qualitative interpretation of the results. Thus,
it is important to describe the empirical insights for further exploration and discussion.
First, regarding the data analysis, a worldwide overview will be described, and second, the
focus will be particularly on LAC.

In this section, Tables 1-3 and their descriptions are referred to in the above-mentioned
IAU report [46]. According to the methodological process described in this study, Table 1
shows the profile and distribution of replies worldwide (descriptive statistics). IAU re-
ceived a total of 1039 complete replies from 127 countries (replies by region are listed below).

Table 1. Number of respondents by region.

Africa Asia and the Pacific Europe LAC Middle East  North America Total
Leadership 70 75 119 43 27 13 347
consultation
Comprehensive g 186 202 38 117 3 692
consultation
Total 216 261 321 81 144 16 1039
Source: Adapted from [46].
Table 2 shows the profile of respondents by gender and age distribution worldwide
(total, comprehensive consultation). In terms of gender, 32% were women, and 68% were
men. As shown in this table, a high proportion of respondents were <56 years old (76%).
Table 2. Profile of respondents by gender and age distribution (worldwide).
Profile of Respondents by Gender Profile of Respondents by Age Distribution
Female Male <25 26-35 36-45 46-55 56-65 66-75 >75
Total 32% 68% 2.5% 17.7% 30.8% 25% 20.6% 3.2% 0.2%
Source: Adapted from [46].
Table 3 shows the demographic statistics of the participants at the institution in LAC
(profile). In this analysis, it is possible to note the differences and similarities among public,
private-for-profit, and private-not-for-profit institutions (in a slower way in LAC compared
to other regions for public institutions: 50% versus 61%), the high proportion of institutions
predominantly teaching focused in LAC (21% versus 15%), as well as the similar proportion
of institutions teaching bachelors between LAC and worldwide (89%).
Table 3. Demographic statistics: LAC versus Total (worldwide).
Type of Institution Profile of Institution Degree Offered by the Institution
Public Private-not- Private-  Teachingand  Teaching  Research BSc Master’s Doctoral
for-profit for-profit research focused focused degree degree degree
LAC 50% 32% 18% 76% 21% 3% 89% 81% 70%
Total 61% 21% 18% 83% 15% 2% 89% 92% 69%

Source: Adapted from [46].
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4.1. Evidencing Digital Transformation in Higher Education: A General Overview

Regarding the above-mentioned methodology of the study, in this subsection, we
describe the conditions for understanding context and the dimensions regarding the gover-
nance of institutions worldwide, as revealed by the IAU report [46].

In terms of the framework of a system, participants were asked to fill in a question-
naire about their general opinions regarding the usage of national research education
network and the digital transformation. Figure 1 describes the bar charts of stakeholders’
perceptions of these situational aspects for different categories (from a = yes, use of national
research education network, to d = not applicable). In the comprehensive consultation,
regarding the question: ‘Usage of national research education network at the institution’,
the region weighing higher on the negative side of the scale was LAC (29%), where most
respondents considered the usage of the national research networks less conducive to
digital transformation (that is, adding ‘no’; Figure 1).

Yes No
60% 40%
40%
49% 9 20% 9
0 42% 42% 99 44% 29%
20% I 20%|  [21%|  [20%  [18% 20%
0% 0%
2 5" & _ o @
(9\60 vssﬁ\ Vb\ o \)@Q \, ®bb (9\60 v&(\(« & S‘OQ \}‘ ®bb
(a) (b)
Don't know Not applicable
60% 10%
40% 5% 8%
(] 0
20% (339 [BEREl (34w |4 pEE  [32% 5% s%|  [@%] 2%
0% 0%
R4 ’b’ \Q/ @ o
(9\60 v&&\ V(°\ o Q@Q VV @bb ®6° v‘“\ ) (o)@Q VV ®bb
(c) (d)

Figure 1. Usage of national research education network. Source: Adapted from [46]. (a) Yes, use of national research
education network at the institution; (b) No; (¢) Don’t know; (d) Not applicable.

In terms of the scope of the system, respondents were asked about their general
perceptions regarding the commitment to widening access to higher education (Figure 2
shows the bar charts of participants” opinions to these aspects for four categories). In terms
of leadership consultation, respondents were questioned with a focus on commitment
and the situation for higher education institutions. In this sense, there was a relevant
difference between Europe (26% described ‘not at this stage’), and LAC (37% said “yes,
fully’). Certainly, this consideration suggests that the challenges are not the same among
regions (Figure 2).

Additionally, in the comprehensive consultation, respondents were also asked to
describe the structure of the system regarding digital transformation within the institution.
According to the above-mentioned theoretical background described in this work, the
structure of the system specifies its primary constituents and how these constituents
interact with (or relate to) each other. Thus, the same entities, their constituents, and their
components can result in different structures and utilities (i.e., function) depending on
how they are related to each other. Figure 3 shows participants” opinions regarding the
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structure and utility of the learning management systems in terms of the usage of learning
management systems at institutions, measured by how these systems interact and operate
in experiential learning (response categories from a = yes, very much, fully engaged, to
d =no, not at this stage). The results illustrate the different situations regarding the specific
context of analysis: the respondents in Europe indicated that structure was relevant (33%)

in contrast to LAC (16%: “Yes, very much, fully engaged’; Figure 3).
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Figure 2. Relevance of the commitment to widening access to higher education. Source: Adapted from [46]. (a) Yes, fully
committed to widening access to higher education; (b) Yes, somewhat; (c) Not, but it is being discussed; (d) No, not at this stage.
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Figure 3. Relevance of the usage of learning management systems at institutions. Source: Adapted from [46]. (a) Yes, very
much, fully engaged; (b) Yes, to some extent; (c) No, but it is being discussed; (d) No, not at this stage.
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Respondents were asked about their general perceptions regarding the ecology of
digital transformation in higher education, in terms of changes in teaching pedagogies,
competencies, and assessments at institutions. Figure 4 shows the bar charts of participants’
opinions to this consideration for all answer categories (from a = have changed a lot, to
d = are not changing). In the comprehensive consultation in relation to the query: ‘In
the past five years, changes in teaching pedagogies, competencies, and assessments have
occurred’, two answer categories stand out, followed by LAC and Europe (79% and 81%
respectively), as shown in Figure 4. The second one was related to the perception that
pedagogies are not changing, whereas LAC shows the lowest result for this answer (0%).

Have changed a lot Have changed

0% somewhat
20% 7 80%
200/0 9 39 49 89 60%
10% 40% 19 29 $8% 559
0% 20% +Q_°/}> o
> S R e @ . 5
& & & &Y F o : -
Q) \a ] > & > ; 2 @) e
»\bb ¢ ES N o &
v N O &
(a) (b)
Are mainly the same Are not changing
30% 20%
20%
) 0,
ol g, B4 o B ™
> @ @ & o N > .2 & g LD
< ¥ ¢ :
& & ¥ &V & & &V
(c) (d)

Figure 4. Changes in teaching pedagogies, competencies, and assessments. Source: Adapted
from [46]. (a) Teaching pedagogies have changed a lot; (b) Teaching pedagogies have changed
somewhat; (c) Teaching pedagogies are mainly the same; (d) Teaching pedagogies are not changing.

In the comprehensive consultation regarding how a system operates through the
creation, use, and development of infrastructure for open educational resources, the re-
spondents were asked about perceptions of the implementation of digital transformation
(Figure 5 shows the bar charts of participants’ opinions for four response categories in terms
of national initiatives in favor of open educational resources). In this category, Asia-Pacific
(22%) and Europe (62%) were above the global average. Globally, 6% stated ‘no, not at all’,
and in this category, the LAC were above the global average (10%).
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Figure 5. National initiatives in favor of open educational resources. Source: Adapted from [46]. (a) Yes, very much; (b) Yes,

somewhat; (c) Not, nothing much; (d) No, not at all.

Focused on the systemic perspective, in terms of outcomes regarding digital transfor-
mation at institutions, respondents were asked about their general perceptions on who is
leading the change and what are the main achievements. Figure 6 shows the bar charts
of participants” opinions to these aspects for four answer categories, from a = improved
governance of information, to d = not at this stage). In the leadership consultation in

LAC, the main responses were ‘New learning pedagogies . ..

" and ‘Improved access to

scientific knowledge’. In Figure 6, LAC took the lead (79%) in new learning pedagogies
and regarding research through new networks (60%).

4.2. Digital Transformation in Higher Education in LAC: Insights from a Subregional Context

Focused on a subregional context, in this subsection, we present our subregional
results for understanding the similarities and differences in the LAC context in comparative
terms. Thus, this part of the research was tested at institutions located in three broad
subregions, named as ‘North/Central America and the Caribbean’ (that is, Mexico, the
Dominican Republic, Trinidad and Tobago, and Costa Rica), ‘the Andean Region’ (i.e.,
Chile, Colombia, Ecuador, and Peru), and ‘the MERCOSUR’ (including Brazil, Paraguay;,
Uruguay, and Argentina: see Table 3).

Reasons for this comparative design include the fact that differences in cultural,
historical, and social dimensions may provide institutional and systemic insights on each
situation, which might otherwise not be apparent. Furthermore, similarities and differences
can be discerned, which can provide theoretical and practical implications for management
generally and at each institution (see Table 4).
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Figure 6. Key achievements using new technologies. Source: Adapted from [46]. (a) Improved
governance of information; (b) New learning pedagogies enhance the student experience and learning
outcomes; (c) Improved research through new networks; (d) Improved access to scientific knowledge.

Table 4. Geographical area of the research in LAC (subregions).

North/Central America and the Caribbean = The Andean Region = The MERCOSUR

Mexico Colombia Brazil
. The Dominican Republic Ecuador Uruguay
Countries .
Costa Rica Peru Paraguay
Trinidad and Tobago Chile Argentina

Source: own elaboration.

In addition to this graphic visualization and the above-mentioned descriptive analysis
regarding a worldwide overview, to further investigate our results, the distribution pattern
of the data was observed by examining the results of the statistics. The selection of the
appropriate statistical test depended on the characteristics of the variables: chi-squared,
contingency coefficient, and Cramer’s V. Mann-Whitney and Kruskal-Wallis tests were
performed considering the data were non-parametric, or when the nature of data was
uncertain. The results of these analyses are presented in Table 4 for conventional levels of
significance (p-value < 0.05, where Hy is rejected). The total number of participants in this
research was 27 in each subregion, and it involved institutions from several countries.

The results shown in Table 5 revealed that in global terms and for conventional levels
of significance, the null hypothesis of homogeneity in the perceptions could be rejected and,
therefore, we accept that participants differed about the relevance of digital transformation
in higher education institutions depending on the area surveyed. That is, a resistance to
digital transformation is evidenced in this research because technology yields many benefits
but also exposes people to threats and ethical dilemmas. For example, the widespread
adoption of information technologies alongside globalization has led to the emergence
of new issues that need to be addressed, including tech addiction, privacy breaches, and
the need to adjust business models in response to industry disruptions and automation
in higher education institutions. For these reasons, leaders in higher education need to
work collectively not only to eliminate the digital divide, but also by granting access to
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technology in terms of its different dimensions, using social media in ways that help them
detect misinformation and become digital citizens.

Table 5. Chi-squared statistics for global results and particularities by regions/subregions.

. . . Chi-Squared Conting. Coef. Cramer’s V
Part and Questions (Questionnaire) (Sig,, 2-Sided, p-Value) (Value) (Value)
Part I: institutional and contextual elements
The framework of the system: global results 0.000 0.283 0.322
Rest of the world vs. LAC 0.001 0.312 0.317
The scope of the system: global results 0.057 0.191 0.181
Rest of the world vs. LAC 0.003 0.325 0.201
Part II: digital transformation at higher education institutions
The structure of the system: global results 0.001 0.266 0.312
Rest of the world vs. LAC 0.013 0.191 0.012
The ecology of the system: global results 0.002 0.213 0.261
Rest of the world vs. LAC 0.001 0.201 0.228
Part III: perceptions of the 1mplemt.antat10.n of dlgltal Mann-Whitney Kruskal-Wallis (p-value)
transformation at institutions (p-value)
The operation of the system: global results - 0.031
North/Central America and the Caribbean vs. Andean Region 0.001 -
North/Central America and the Caribbean vs. MERCOSUR 0.072 -
Andean Region vs. MERCOSUR 0.000 -
The outcome of the system: global results - 0.000
North/Central America and the Caribbean vs. Andean Region 0.000 -
North/Central America and the Caribbean vs. MERCOSUR 0.002 -
Andean Region vs. MERCOSUR 0.021 -

Source: own elaboration.

Additionally, toward the end of examining these opinions more extensively in com-
parative terms, we divided the sample between LAC and the rest of the world. The results
of the analysis allowed us to conclude that these opinions are generally shared worldwide.

As a result, it is very evident that the institutional and contextual elements linked to
digital transformation in higher education institutions are measured in terms of both the
framework of a system and the scope of the system—not only worldwide but also in LAC
versus the rest of the world. Certainly, this could be a sign of a potential to integrate regula-
tory and national policies more fully, or maybe that it is important that regulations were
considered in strategic plans in institutions. From a systemic perspective for understanding
digital transformation in higher education, every country needs to rethink its education
system considering the risks and opportunities of digital transformation. Students can
benefit from personalized learning environments that incorporate artificial intelligence,
gamification, big data, and virtual reality, but institutions require systemic adaptations with
the introduction of technology, particularly in LAC. Furthermore, teachers must shift from
being instructors to becoming mediators in the classroom; managers and administrators
must redefine the roles of formal versus informal education settings, and governments in
the LAC region must provide institutional and policy frameworks to take advantage of the
knowledge economy and raise living standards. For example, in Paraguay, educational
leaders understood that technology must be part of a broader development strategy.

Measuring the implementation of digital transformation in higher education at institu-
tions, in terms of the structure of the system and its ecology, findings revealed a significant
difference and relevance of the usage of learning management systems at institutions and
changes in teaching pedagogies. The general overview and regional breakdown showed
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that significant differences were found regarding the two main variables identified in
this research.

Within this context, respondents were asked to assess their perceptions of the imple-
mentation of digital transformation in higher education, measured by the operation of a
system and its outcome. Regarding the operation of the system and in terms of the results
between North/Central America and the Caribbean versus MERCOSUR, no statistically
significant differences were found. However, a significant difference was evidenced in
all cases.

Certainly, in the LAC context, international organizations pointed out that the digital
transformation needs to be thought about in a systemic way and in the long term, with a
consideration of the historical transition of this region and its peculiarities, where changes
are developed in a slower way compared to other regions globally [39]. While there has
been a substantial transformation in recent years, there are still digital divergences in
both homes and companies, which leaves the most vulnerable segments of each country
behind [47,48]. The technological acceleration caused by COVID-19 is expected to overcome
gaps and increase resilience through digital transformation [49].

5. Conclusions, Contribution, and Prospective
5.1. Conclusions

Nowadays, environments in higher education experience changes due to increasing
unpredictability. Educational institutions are diverse in nature and their way of operating
according to each context. Especially in Latin America and the Caribbean, where historical
journeys and culture mark each country in the region in different ways. Notwithstanding,
technology has an important role in competencies and skills demanded by students to
join society, as well as on the way to acquire information and knowledge, particularly.
Although this transformation is showing up in many styles, means, and opportunities,
one important aspect in this line is how to shape higher education in a digital world in a
context marked by needs and inequalities, which threaten this transformation.

According to the results described here, the survey revealed that most of the par-
ticipants in the leadership consultation take digital transformation as a high preference
in general. These responses show the trend of leaders in higher education towards the
digital transformation of their institutions. A trend that has accelerated with the crisis
unleashed by COVID-19, which has forced universities to transform themselves to support
their activities and continuity of higher education in the region.

Technological advancement means a fast transformation in higher education. This
sort of phenomenon is growing quickly and gained a macroscale by benefiting the growing
virtual learning and its global impact in general. Higher education institutions’ rising role
as a major global actor has lured general attention in both developed and underdeveloped
countries. The latter (such as those in the LAC region) are beginning to be aware of the
elements that the system must consider to achieve digital transformation. These range
from the creation of national policies and agendas that support the transformation in the
country to the development of digital skills in teachers and students.

According to the open consultation carried by IAU, it is proven that big differences are
needed for seeking technological potential in higher education, such as for internet infras-
tructure. This evidences an evident menace to future societies and shows the difference in
population access. COVID-19 and social distancing measures showed the gaps that exist in
terms of access to technology. For example, in Chile, there are social groups whose access
to technology is less than that of others. The existence of different educational ecosystems
has boosted a discussion related to different technological structures available to higher
education institutions in Latin America and the Caribbean.

In this research, various descriptions have been made in order to know how digital
transformation works. The review suggests that digital transformation in LAC institutions
are aligned with the rest of the world in terms of what is expected of it and that the institu-
tions depending on the country, have several possibilities for advancing transformation.
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For understanding this framework, prejudgments about what the factors of a local
educational environment model should be. For instance, all along the trial of generating a
particular ecosystem, conjectures about these actions are defined, and the university can
have an idea about what is needed to deliver and create. According to the two specific
objectives, we conclude that capital is needed to assess parameters and indicators to
properly consider different cultural, social, environmental, and economic considerations
at higher education institutions. Throughout this article, the digital transformation in
higher education institutions has been characterized as a set of dimensions by collecting
several sources on an educational digital transformation systemic perspective; as well
as an assessment of the main dimensions for understanding this digital transformation
from a systemic perspective in Latin America and the Caribbean, in empirical terms, has
been offered.

This study provides an analysis from a systemic perspective on digital transformation
in LAC. The data highlight the importance of considering different facts in the transfor-
mation of higher education institutions, such as the relevance of innovation in the current
context. The specific key performance aspects reinforce the importance of managing cer-
tain instruments in the most important social, cultural, economic, and environmental
dimensions. Furthermore, this study considers some limitations, such as the difficulty to
coordinate agents and institutions from different geographical locations and the different
visions of the institutions involved in the digital transformation project in particular.

Thus, the existence of technological projects worldwide helps the execution of a
quality standard in the arrangement of the digital transformation in institutions and
events. From this point of view, the start-up of a systemic perspective in this educational
context shows the need to center on various indicators at different levels of management in
higher education.

5.2. Contribution and Prospective

In this study, some indicators, such as the use and application of technology, allowed
the education sector to adapt to the pandemic and assume its costs. Higher education
institutions in Latin America and the Caribbean have much to offer both in terms of
historical, cultural, and environmental heritage from a digital point of view. Currently, the
challenge is being taken up, and the transformation is becoming possible. Implications
for understanding digital transformation in higher education institutions are discussed in
this work.

This paper will be useful to researchers and managers interested in the systemic forces
that shape the way higher education institutions deal with digitalization. From a systemic
perspective for understanding digital transformation in higher education, six distinct
dimensions were presented and evidenced. Finally, the role of participants and institutions
in promoting systemic change is described, and further implications for change agents can
be inferred.

Moreover, in this paper, we present a discussion by answering our research ques-
tion in terms of several contributions. The first relevant contribution of this paper is to
overcome the dualistic relationship between institutions and the environment in higher
education, considering both as part of an ecosystem based on the combination between
six dimensions and their respective constituents. The second contribution is to present this
systemic perspective for understanding the immersion of the institution in its respective
environment, particularly in LAC. Finally, the third contribution we expose is focused on
deepening the existing relationship in order to understand its interconnected systemic
structure among regions and subregions in comparative terms.

In addition, in this paper, a relevant finding is that, while all higher education in-
stitutions are ruled by national policies, information access happens beyond national
boundaries; according to this fact, having an all-embracing platform to reciprocate and de-
bate the manner that new technologies are changing education is preceptive. For managers
of educational institutions to understand how a university operates utilizing a technologi-
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cal structure, certain established norms and regulations about the educational ecosystem
and field need to be addressed. The first established norm and regulation to be addressed
is that higher education institutions are not vision-focused and are only concerned about
making utilities. The information found suggests that both public and private higher
education institutions need to be vision-oriented and purposive regarding how the staff
realizes that mission and its vision. Public universities have published missions similar to
those for private and, as the data from the Chilean case suggests, are engaged in taking
both operational and strategic policies.

Another contribution to the educational field is that the use of digitalization and
technological systems and activities in higher education leads to vision drift. The data
suggests that institutions should adopt a systemic perspective or include certain best
practices of digital transformation from other contexts.

Higher education institutions and universities should ponder which digitalization
strategy helps the institution best accomplish its vision. A university should not consider a
structure just because it believes it will make the institution more technologically stable.
Universities in Latin America could join similar digital activities making a relevant social
contribution out of it.
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