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Abstract: The use of data in decision-making has become prevalent in all sectors, including education.
The present paper analyses the steps necessary for a university to become a data-driven organisa-
tion and the advantages this transformation has to offer, both in teaching and in management. A
qualitative case study methodology was used with a thematic inductive analysis with two groups
of participants. The results are a methodology for transformation, identifying the barriers that
may arise and actions necessary to overcome them and the advantages the use of data has to offer
the university.
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1. Introduction

The use of data in decision-making has become increasingly widespread in all types
of organisations and companies. There are three principle factors that have allowed greater
use and analysis of large amounts of data: (1) increased computational capacity, (2) the
generation of large volumes of data, and (3) the development of the necessary hardware
and software to analyse this data (Minelli et al., 2013).

However, many organisations fail in their attempt to transform themselves into data-
driven organisations. According to a survey by McKinsey Digital, almost eight out of
10 participants reported that their organisations initiated a process of digital transformation
in recent years but only 14% believed these initiatives succeeded in achieving improved
performance, and only 3% reported success in sustaining the changes [1].

There has been growing interest in digital transformation across many sectors due to
the needs generated by the COVID-19 pandemic [2].

Universities, with students and faculty on campus, have also been impacted by the
pandemic, propelling a rapid process of digitalisation, moving from presential to on-line
teaching in mere days. However, this has often been a reactive rather than proactive
undertaking. Thus, the pandemic has been an accelerant of the digitalisation process
(Zelada, 2020).

Over 34,000 documents [3] related to the use of data in organisations in general and
universities in particular were analysed in depth to determine the current practices of
universities in this area.

From this analysis it was concluded that although there are universities that have
made use of data and digitalisation, many others have a long way to go in the use of data
both in terms of the education provided to students and the management of the institution
(the idea was shared by several members of one of the groups of participants).

The aim of the present work is to identify the steps the Universidad Francisco de
Vitoria should undertake in becoming a data-driven organisation, and the advantages this

Sustainability 2021, 13, 12611. https://doi.org/10.3390/su132212611

https:/ /www.mdpi.com/journal/sustainability


https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0001-8668-4682
https://orcid.org/0000-0002-2629-7178
https://doi.org/10.3390/su132212611
https://doi.org/10.3390/su132212611
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/su132212611
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su132212611?type=check_update&version=2

Sustainability 2021, 13, 12611 2 of 32

transformation has to offer both in terms of teaching and in management as well as the
barriers and facilitators for this transformation. Additionally, universities that fail to make
full use of their data run the risk of falling behind those that do (in the opinion of several
participants in the study).

To contextualise what is currently being done with data within universities, Table 1

outlines some of the data-oriented initiatives of a number of universities.

Table 1. Current use of data in universities and higher-education institutions [4-6].

Higher Education Centre/University

Objective

Benefit Obtained

Michigan State University

Identify potential donors and provide a
deep understanding of a student’s
potential to donate

The productivity of the director and
assistant director is improved; improved
definition of donor patterns; improves
team productivity; annual labour savings
of USD 34,434

Flinders University of Australia

Send reward letters to high-achieving
students three time per year, and evaluate
24,000 students to determine their
eligibility, a task requiring a great deal of
staff dedication

The university now has “Betty the bot”
(Betty the robot) and annually saves more
than 1800 h of staff time.

UNED (Spain)

Creation of a technology centre

Identify students at risk and provide
them with assistance

There has been a notable push to make
use of ICT since 1999.
Increase in student retention rates to 82%,
a 10% increase in one year

Concordia University Wisconsin

Improve the identification of those who
may make donations and encourage
them to repeat donations

Saving time and money; exponential
increase in annual income from donors

University of California-Santa Barbara

Improve the identification of who can
donate and who can repeat their
donations

Saving time and money, exponential
increase in annual donor income

Arizona State University

Improve programming/scheduling of
courses

A 20% increase in graduates

University of Maryland—College Park

Predict student success or failure and the
need for counselling

Helped narrow achievement gaps for
low-income and minority students;
improvement of graduation rates;
decrease in the time spent by the student
until graduation

Ulster University, Derry, Northern
Ireland

Predict the success or failure of students
and their need for orientation

Helping to reduce differences in
performance for low-income and
minority students; improved graduation
rates; reduction in time taken for students
to graduate

Mount St. Mary’s University,
Emmetsburg

Use of virtual assistants, voice user
interfaces, and virtual reality in
engineering laboratories

Increase in student learning and
motivation

Georgia State University

Management and oversight of student
performance

Increased graduation rates by helping
students with difficulties

Johns Hopkins University

Detect students who are not doing their
assignments or are skipping classes

Increased graduation rates

University of Texas at Austin

Early intervention for students at risk of
abandonment

A 6% increase in graduation rates;
reduction in differences in performance
by low-income and minority students

Washburn University

Retain students and increase graduation
rate

Increased graduation rates
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Table 1. Cont.

Higher Education Centre/University Objective Benefit Obtained

Carlos III University (Madrid)

Identify students not completing tasks as

. o Increased graduation rates
required or skipping class

Sinclair Community College threats and incidents in the university

A more rapid understanding and
response to incidents; increase in network
security; reduction of time dedicated to
investigating incidents

Early and precise intervention in security

network

University of Oregon

Retain students and increase number of .
Increased graduation rates

graduates
Increase in the rate of retention of
. . Identify at-risk students and optimise students to 70%; increase in the number
Delaware State University . . .
advisory best practices of students that graduate in 4 years by
4 percentage points
The main hypothesis is:

e  The key factors in transforming universities into data-driven organisations are the use
of technology, the analytical mentality of the university team, leadership (primarily,
the rector and their team, with experts in transformation to become data-driven),
improved decision-making, and improved data management.

Two other hypotheses are:

. There is significant potential for growth in the use of data by universities with numer-
ous advantages to transformation, both in teaching and in management.
. It is necessary to design and implement a solid and detailed change management plan.

There is an ample bibliography on how to transform a company into a date-driven
organisation and data-driven decision-making in general terms [7-23], but there is very lim-
ited research into how to transform a university into a data-driven organisation. Although
there are publications dealing with data usage by universities, they are focussed on the use
of data to improve the personalisation of student learning (that is, using the data generated
by LMSs, such as Canvas or Moodle), the use of data to identify students at risk, and
student selection. However, no studies were found on how to carry out the transformation
to a data-driven organisation nor how to use data in decision-making in universities.

The principal objective of this article is to describe and analyse the process of im-
plementation of data-driven systems in a university, the identification of barriers and
facilitators, and the advantages it has to offer.

The bibliography below cites a number of important publications on this area of study.

The principal conclusions of this work are the many advantages transformation
can offer in terms of university teaching, management, personnel, and reputation. Al-
though there are also numerous barriers to transformation, the present study describes
the steps and actions necessary for successful transformation of a university into a data-
driven organisation.

2. Materials and Methods
2.1. Scientific Methodology

This is a qualitative case study using inductive thematic analysis (following the
consolidated criteria for reporting qualitative research—COREQ).

The starting point was the idea that the transformation of a university (specifically the
Universidad Francisco de Vitoria—UFV) into a data-driven organisation offers numerous
benefits and advantages. Based on this, the available literature was reviewed, defining
the objectives and research questions and selecting the participants. These consisted of
two groups: one of expert consultants (EC) in the transformation of organisations into
data-driven organisations, and another of university directors (UD). The responses of the
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participants were coded, maintaining their literal meanings. After coding, the interpretation
process began, grouping the codes into thematic areas. This process was conducted for
the responses of both groups (EC and UD). Each response for each question by each of
the participants was coded and then assigned a colour code to group the responses by
themes. The themes of the responses of expert consultants are labelled EC, and those of
the UFV university directors as UD. Thus, the themes arising from question 1 of the expert
consultants are labelled as theme EC.1.1, theme EC1.2, etc. Those arising from question 1
of UFV directors are labelled as theme UD.1.1, theme UD.1.2, etc.

The topics based on the responses of the expert consultants were grouped into 6 areas:
diagnosis and starting point of the state of the university before beginning the transforma-
tion, preparation for the transformation, implementation of the transformation, advantages
and optimisation once the university is data driven, other comments of interest of the
participants (in strategy, management, on the sector), and previous experience of the con-
sultants in educational entities. These topics, in turn, were grouped into a smaller number
of topics based on their similarities, to have a more manageable number of topics.

Along the same line, topics based on the responses of the university managers were
grouped into 5 areas: diagnosis and starting point of the state of the university before
beginning the transformation, preparation for the transformation, implementation of the
transformation, advantages and optimisation once the university is data driven, and other
comments of interest from the participants (on strategy, management, on the sector). These
topics, in turn, were grouped into a smaller number of topics based on their similarities, to
have a more manageable number of topics.

On the ideas of the topics contributed by the expert consultant participants and by
the directors of UFV, which step/action that should be included in the methodology to
transform a university into a data-driven centre was interpreted.

Subsequently, a theoretical framework was established for the phases of transforma-
tion with the following steps: (1) diagnosis and point of departure for the state of the
university before the transformation process, (2) preparation for transformation, (3) im-
plementation of the transformation, (4) improvements in the university after the trans-
formation as a data-driven organisation through digital optimisation [24]. The themes
derived from the codes were distributed in the four phases of the theoretical framework.
The analysis revealed repetitions, overlaps, and interrelations between the themes, which
led to a merging of themes. This process was carried out both for the responses of the
expert consultant group (EC) and for the university director group (UD).

Finally, the repetitions, overlaps, and interrelations of the groups were analysed to
create a single proposal for the transformation of UFV into a data-driven organisation,
including the steps to follow, identifying the barriers and facilitators of change and the
improvements brought on by this transformation (see Appendix E).

2.2. Context

As mentioned above, a qualitative case study method was used for this project, focused
on analysing the process of transforming a university into a data-driven organisation, using
two work units, one for each group of participants.

The specific university in question was the Universidad Francisco de Vitoria (Madrid,
Spain). The strategic plan of the university is posted on its website [25]. According
to the strategic plan, part two of the strategy is a project called “Data-driven Decision-
making” (page 9). This plan is described as such: “to develop and deploy a culture of
data-based decision-making. The project includes the development and/or adaptation of
systems (understood as tools, work flows and actions) for the capture, storage and access to
necessary and high-quality data, when necessary by those who need it. The goal is to extract
the value data has to offer to generate a holistic vision that can inform decision-making (at
macro and meso levels). The objective is to create a culture in which members of the UFV
community understand and use available data in their decision-making (this information
can be seen in the Reports 19-21 -from page 59-, 18-19 -from page 49- and 17-18 -from page
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47- posted on its website explain the university’s commitment to digitalisation in general
and the use of data in particular).

2.3. Criteria for the Inclusion of Participants

The design of the case study included two units, one for each group of participants.

These participants were included in order to provide information on the process
being studied.

The first group of participants included expert consultants with extensive experience
in the design and implementation of a process for the transformation of a company in
general, and a higher-education institution in particular, into a data-driven organisation.
The second group of participants included directors of the Universidad Francisco de Vitoria,
and key persons in the intention and implementation of the proposed transformation in
the organisation.

The participants in the transformation process were those who worked at the univer-
sity as well as the experts (external or internal) who participated in the transformation
process or were affected by the same:

e  University directors who decide and support the implementation;
e ICT area of the university;
e  External consultants who support the process and have experience in similar projects
in other organisations, including higher-education institutions;
Middle managers who drive implementation in the university.;
Final users, both teachers and other university personnel;
Students, who are impacted by the transformation.

However, the sample consisted of two of these groups: directors (those within the
academic community holding positions of responsibility at the university) and external
experts from companies that design and implement the transformation process in different
types of organisations, including universities.

These two groups of participants were selected because of their specific influence on
the execution of the transformation process: the former were those who must believe in
and lead the change while the latter were those with the experience in undertaking these
types of processes, involving two different and complex spheres: technical knowledge of
data management and knowledge of organisations and how to implement cultural changes
successfully [26].

The other participants were excluded from the analysis because their role was less rel-
evant than the two groups mentioned (based on the experience of the authors). The impact
of these groups on the transformation process may be an interesting line of future research.

2.4. Sampling Strategies

A purposeful sampling strategy was used [27], that is, the deliberate selection of the
participants in the study.

The 13 directors of the Universidad Francisco de Vitoria were interviewed, as were 14 con-
sultants who were experts in big data and business analytics, the majority with experience in
the transformation of higher-education institutions (see Appendix A, Tables Al and A2).

The number of participants was decided with the intention of achieving a high degree
of saturation (saturation is described as the point at which no new data or information is
expected to be gained through further qualitative interviews).

The saturation point was estimated following Turner-Bowker et al. (2018) [28]. Using
their criteria, the use of 13 + 14 participants (27 in total) gave a percentage of saturation of
over 99%.

2.5. Positionality of the Researchers
The preconceptions of the researchers prior to undertaking the study were the following:

e The key figures in the transformation are the team of university directors and the
expert consultants (either internal or external).
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e Itisnecessary to implement a cultural change that involves the adoption of an analyti-
cal mentality by the entire university team.

This research project was motivated by the firm belief that making a university a
data-driven organisation will lead to better decision-making, student learning outcomes,
and university management in general. This belief is based on the experience of one of
the authors in big data and business analytics consulting, implementing change in various
organisations and as a team member in the project to transform the Universidad Francisco
de Vitoria into a data-driven organisation.

2.6. Data Collection

The data was collected during a period of one year from June 2020 to June 2021.

This data was collected by means of personal interviews of approximately one hour
in duration and, in some cases, complemented by subsequent meetings to clarify cer-
tain points.

2.7. Design and Methodology of the Interviews

Two sets of questions were designed, one for each group of participants.

The questions for the university directors were designed by Susana Alonso [29] and
one of the authors (Ignacio Carnicero) and were based on their prior experience and expe-
rience as members of the project team to transform the Universidad Francisco de Vitoria
into a data-driven organisation. The 9 questions were designed to determine, from their
perspective, the essential elements in transformation, the motivations for transformation,
the advantages of becoming data-driven, whether the teams seems ready for change, the
reasons to justify the change, the contribution each of the directors has to offer, difficulties
and barriers to change, and how to overcome them. These questions are provided in
Appendix C.

The questions posed to the expert consultants were designed by Macarena Estévez
(founder and CEO of the business analytics and big data company Conento) and Ignacio
Carnicero. The 10 questions focussed on how to take advantage of data in a university;
whether it is necessary for the team to have an analytical mentality to take maximum
advantage of data, and if so, how to acquire an analytical mentality; what the key areas in
transformation are; the difficulties and barriers; the need of the university to be ready for
change; whether the support of an external team is necessary; and the reasons to justify the
effort to make the change.

Some of the questions for the expert consultants coincided with those for the university
directors in order to gain different perspectives on certain points and to analyse common
and contrasting points. These questions are provided in Appendix D.

2.8. Coding and Interview Themes

This section used the thematic coding methodology of Braun and Clarke (2006) [30].

An in-depth analysis was made of the information gathered in the interviews of both
the expert consultants and the UFV directors. Using a thematic analysis method, ideas
were identified rather than patterns that repeated through the study.

In this analysis, thematic coding was used to provide a detailed description of the en-
tire set of data in order to identify predominant and important themes. These descriptions
were used to ensure the identified, codified, and analysed data were a true and faithful
reflection of the content of the entire set of data. This involved a certain loss in depth and
complexity while allowing a broader scope for the research.

The codes were created using the literal text of the interviews. This phase of the work
consisted of the creation of codes based on the data (the codes identify a characteristics of
interest for the research, and refer to the segments or basic elements of the raw material of
the research).

The codes and themes were grouped and identified by colour. This was done for the
responses of both the expert consultants and the UFV directors. These themes not only
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reflect the data but also an initial interpretation from the perspective of the authors, and
were defined, connected, and sometimes combined based on the codes.

The themes or patterns of the data were identified in an ascending or in an inductive
manner (see Frith and Gleeson, 2004).

In this interpretive phase, the themes arising from the interviews with the two groups
of participants were grouped according to the theoretical framework of the transformation
phases mentioned previously:

Diagnostic and starting point of the university prior to beginning the transforma-
tion process:

Preparation for transformation;

Implementation of the transformation;

Advantages and optimisation once the university is data-driven;

Observations of interest by the participants (strategy, management, or the sector).

The various themes identified by the codes were distributed during the theoretical
framework phase. The analysis detected repetitions, overlaps, and interrelations that led to
themes being grouped together.

This grouping of themes was part of the interpretation of the authors to achieve the
objectives of the study, namely, to propose a methodology for the transformation of the
university into a data-driven organisation and identify the benefits this transformation has
to offer.

Two groups of themes were made, one based on the interviews with the expert
consultants, the other on the interviews with UFV directors. Each one represents a first
methodology proposal for the transformation into a data-driven university.

Repetitions, overlaps, and interrelations for the first two proposals were analysed
in order to produce a single proposal for the transformation of UFV into a data-driven
organisation, identifying barriers and facilitators of the change and the improvements
achieved in the university through this transformation, indicated in Appendix E of this
proposal. The appendixes and the tables refer to the barriers, actions and advantages of
transformation noting the themes from which these are drawn for the traceability of the
codes, themes and results.

2.9. Quality Criteria

In this section, the qualitative criteria by Lincon and Buba [31] were applied.

Of particular importance was the criterion of confirmability, the aim of which is to
demonstrate a degree of objectivity of the researchers in the analysis of non-interpretive
data, thus avoiding bias, motivation, or personal interest. In this sense, all participants in
both groups were sent the coding of their interview to offer them the opportunity to verify
that their ideas were reflected accurately.

3. Results

The study included 14 participants in the expert consultant group and 13 directors
from UFV. The profiles of the participants are provided in Tables A1 and A2 of Appendix A;
Tables A3 and A4 of Appendix A provide a description of the work done with the par-
ticipants: duration of the interview, sending the codes of the interview for review, and
whether any other actions were taken.

Description, Explanation, and Interpretation of the Results

The result of the research project was a methodological proposal on how to transform
UFV into a data-driven organisation, as presented in Appendix E.

This methodology was endorsed by the group of expert consultants with experience
in data-driven transformations, their advantages, and their implementation (in the higher-
education sector and others), and a group of UFV directors with an in-depth knowledge
of university operations and the drivers of the transformation project (given that the
transformation process was instigated within UFV and they were fully aware of the project).
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In this line, the results were enhanced by the fact that the UFV directors recognised the need
to make use of data and certain skills, both for the implementation of the transformation
process and the benefits they offer (the themes that mention these points are: UD.1.1,
UD.1.4, UD.1.5, from UD.3.1 to DE.3.6).

The proposed methodology for the transformation was classified into the following
phases (after the coding of the data and grouping into themes, these were classified within
the 4 phases as an interpretation of the authors based on previous studies of the digital
transformation of organisations and their own experience):

(1) diagnostic and starting point of the university prior to beginning the transformation
process, (2) preparation for transformation, (3) implementation of the transformation,
(4) advantages to and optimisation of the university as a data-driven organisation.

The following were the most salient points of the diagnostic phase: to conduct a diag-
nostic of the manner of working (planning, processes, reflection); identify the appropriate
profiles within the university for the transformation, and verify attitudes and preparation
and the degree of importance given to the notion of transformation by the management
team as a whole; conduct a diagnostic of the analytical mentality of the university team;
and analyse the current technical state of transformation at the start of the project.

Regarding the second phase, (preparation for transformation), the following points
were highlighted: to define the team managing the project (managing and coordinating
change); design an action plan that includes clear objectives, a complete budget of the entire
change process, and gradual transformation; define the objectives of the transformation
with university personnel (humanise the process of transformation); preparation of the
team to face and accept the cultural change that transformation supposes, anticipating
possible resistance and using leverage to move forward; provide training in management
for directors, as well as training in the use of tools, technology, and data analysis for all
users; and define/review /update processes to ensure they are logical and coherent and
can be assisted using data.

Another result was the definition of what the two groups consider to be critical
variables for transformation.

Both groups of participants agreed that critical variables for transformation are the
following:

e To invest in the necessary and appropriate technology: usable and accurate informa-
tion, artificial intelligence, single data lake, user experience tools, storage systems,
technological architecture, and hardware;

e  Toinstil in the university team an analytical mentality for all data users. The analytical
mentality consists of the capacity for data analysis and confidence in data, the ability
to access, understand, work with, and analyse data and make decisions based on that
analysis, trusting in the data. The analytical mentality supposes a cultural change. To
implement this change, prior knowledge is required (mathematics, tools), as well as
training (pedagogy) adapted to the different positions and training in workshops to
acquire specific competences with support, transmitting confidence in data through
quick wins, feeling that an analytic mentality helps filter a great deal of information
reaching users. It is also very important to have adequate tools for data processing
and visualisation to facilitate the use of data.

Leadership and data-based decision-making: Regarding leadership, some participants
considered that this was the most important factor. Here, leadership refers to the rector and
their management team, who must feel and communicate in first person the importance of
the transformation and who are key figures in its top-down implementation.

Improved data management: This means to integrate internal and external data
networks, creating new data, accessibility, governance, quality and reliability of data,
ethics, and adaptation of processes for the use of data.

Another result was the proposal to create a team to manage the transformation project
(see Figure 1); this was considered a critical variable by some of the participants. The project
management team would lead, drive, and coordinate the project in all its dimensions:
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technical, change management, motivational, budgeting, etc. The team would include the
following:

DECISION-MAKING TEAM

PROJECT SPONSOR : RECTOR

PROJECT MANAGER: MEMBER OF
MANAGEMENT COMMITTEE

-~ et - —

I(MANAEEMEMT CDMMITTEE>I (| LEADERS OF GROUF OF EXTEFIH;\I\.}

> -EXPERTS
_v-"-’. T—

OPERATIONAL TEAM

PROJECT MANAGER: MEMBER OF
MANAGEMENT COMMITTEE

f 4
Ik DATA _,ul
\IEI.EPAHTMEHJI.]'/

Figure 1. Project team.

The rector as sponsor of the project.

Project manager (member of the management committee), who must have in-depth
knowledge of the operation of the university (priorities, processes, areas, etc.) and a
degree of technical knowledge; deep technical knowledge is not necessary but enough
technical know-how to act as an intermediary between the technical staff and the
management team of the university is required. It is also essential to believe firmly in
the need for and benefits of transformation.

Management committee: driving the project forward in each of its areas. Initial
groundwork is necessary for the mentalisation and training of committee members in
order for them to be the drivers and ambassadors of the transformation project.
Experts in transformation and technical/technological aspects (internal UFV per-
sonnel with the assistance of external experts, especially during the launch of the
transformation project, as there is a lack of experienced UFV staff at that moment).
These specific profiles are data science, data engineering, expert in user experience,
and chief data officer, but also with experience in organisational change preferably in
higher-education institutions.
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e  Support team of the university: Technical personnel and those with in-depth knowl-
edge of the university are part of the project team.

e  Ambassadors: support and implementation, natural leaders convinced of the benefits
of change and leaders in their areas.

e Data department: consisting of specialists who provide support for developing an
analytic mentality, answering questions, providing training, and helping to define the
controls, protocols, tools, and access to the necessary data for each area.

One interesting outcome was the proposal to create a visualisation tool, considered a
critical variable by one of the participants. This tool must be reliable, user-friendly, and
pedagogical, permitting data to be analysed and to draw conclusions. It must also be
available to the entire team but with different levels of use depending on positions and
profiles.

Other results of the research were the barriers to this type of transformation. Specif-
ically, 26 barriers were identified, indicated in Table 2 (the table shows the themes that
give rise to these barriers from the codification of the data), which were classified by the
researchers by theme: communication, economics, data management, leadership, mentality,
operations, long term results, and technology.

Table 2. Barriers found in the transformation.

Type of Barrier Barrier Theme

Barriers due to poor communication, explaining the
Communication benefits of the project, and being realistic in the time UD.9.8
necessary for execution

Economic barriers and assigning the adequate
Economic budget for the project, assuming the initial costs CE.4.9
until results are achieved

Barriers due to a lack of financial resources
Economic (inadequate budget), new personnel (internal or UD.9.4
external) requiring investment in time and research.

Economic Lack of means and knowledge to collect information CEA4.38

To achieve quality and unified data, cleaning and
Data management reprocessing existing data that may be dispersedin ~ CE.2.7, CE.4.10
different silos and be of poor quality

Conciliating business objectives with technical

Data management metrics to develop models CE4ld
Data management Ethics and privacy issues in the use of data CE9.5
Leadership Lack of involvement or dedication by top CEA3

management

Barriers of mentality/attitude: lack of business
vision, frustration, lack of a change in mindset,
Mentality impatience, lack of positive attitude, resistance to UD.9.3
change in mentality, misunderstanding of the
importance of the project, viewing it as low priority

Mentality Lack of business mentality in the academic world CE4.2
Mentality Clash of mentalities (conservative vs. digital) CE4.2
Mentality Generating a great deal of frustration for many CE.4.13
Mentality Not a digital-native organisation CE.4.14

Barrier because the team has too much work and
Operational digital transformation requires time (for each person, UD.9.1
area, and position)
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Table 2. Cont.

Type of Barrier Barrier Theme

The strategic plan should prioritise steps and clearly
convey the idea that transformation will not be

Operational effective until all the steps are coordinated and thus CEA6
avoid frustration.

Operational Absence of a clear strategy in all stages of the CEAS
transformation

Operational Organisational cha.nges du? t0. t.ransformgnon and CEAA

department silos are significant barriers.

Operational Barriers due to required changes in the organisation UD.9.7

Operational Resistance to change CE4.1

Long-term results The initial results are 'not suff1c1ently s.uccessful to CEA412

generate confidence in the project.
Long-term results The initial results take .t1me despite strenuous efforts CEA18
being made.
It is difficult to see the impact of the change in the
Long-term results short term (it should take 6 to 12 months to see CE4.7

results).

The transformation process is long and there is a
Long-term results strong desire for short-term results due to the UD.9.5
significant investment.

Barrier caused by a failure to take a global view of
Long-term results the organisation, responding to specific and UD.9.6
particular requests.

There is a technological and economic barrier in
Long-term results situations of constant and rapid change for fear that CE.4.17
investments quickly become obsolete.

Barriers regarding the necessary technology
Long-term results (knowledge, selection, cost) and having data UD.9.2
separated into unconnected silos

Other results of the research included the identification of actions to overcome barriers
and to drive transformation forward. Specifically, 16 actions were identified to overcome
barriers, provided in Table 3, classified by theme (according to the criteria of the authors
based on their experience): success stories, communication, economics, data management,
leadership, mentality, and operations.

Table 3. Action to overcome barriers.

Type of Action Action to Overcome Barriers Theme
A way of overcoming barriers is with “quick
Success stor wins”: small pilot projects with short-term CEA4.16,
y results that are proof of the advantages of CE.5.7,UD.9.16
transformation.

The success of the project can be furthered with
good communication of the advantages and
using the right language, sufficient time, and

training with personal support for those having

difficulties, explaining to each stakeholder the
specific benefits to them (teachers, finance, HR).

Communication UD.9.15, UD.2.5
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Table 3. Cont.

Type of Action

Action to Overcome Barriers

Theme

Economic

The economic benefits of data must be
maximised: They not only generate value for the
university but can also be sold to other
organisations (as some companies are now
doing).

CE.4.25

Economic

Barriers and frustrations can be avoided by
assigning an adequate budget from the start and
dedicating sufficient resources.

UD.9.13

Data management

Create a framework of data management
policies that prioritise unique data with accepted
and quality sources of data.

CE.4.24

Data management

Create a framework of data management
policies that prioritise unique data with accepted
and quality sources of data.

CE.4.24

Data management

Drive the project with quality data and a single
data lake (or interconnected databases) with the
capacity to create OLAP cubes and reports for
data analysis.

UD.S.11

Leadership

University directors can help transformation:
requesting help in driving the project forward
(including in the objectives of transformation),
supporting and driving the project forward,
seeking connections and listening to other areas
in order to further the project together,
accurately identifying KPIs and OKRs of the area
(helping to define and establish flexible controls),
indicating the decisions that can be better made
using data, making clear the needs of the area
that can be supported with data, going from
decision to data (and not from data to decision).

UD.8.2,
UD9.9,
EC3.3

Mentality

With training plans and support by specialists on
the culture and use of data and digital
transformation as a support (not substitute) for
decision-making

CE4.17,
UD9.17

Mentality

The implementation of an analytic mentality
requires people with experience, introducing
data collection in a natural manner, quick wins,
and implementation by project (with clearly
defined objectives and outputs, data sources,
models of analysis, and the necessary
infrastructure).

CE25

Mentality

Barriers can be overcome by approaching the
project with the right mentality (spirit,
mentalisation, preparation, return on investment
in better management, better work performance,
more focus on priorities) and with an analytic
mentality (digital).

UD.9.14

Operational

For projects with data, first select cases of critical
use for the university.

CE.14
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Table 3. Cont.

Type of Action Action to Overcome Barriers Theme

Define an initial action plan prior to the
implementation: with teams, managers, and
mechanisms for control to monitor
Operational transformation; anticipating difficulties; and CE.4.23
promoting a culture of data, proposing a gradual
implementation and preparing the entire team
(directors and staff) for frustrations.

Transformation requires clear objectives and a

time frame to achieve them. CE4.19

Operational

Drive the project forward by allowing the team
time, specialised support, and resources (internal
or external), allowing the dedication necessary
Operational for the project by the entire university UD.9.10
community (according to functions and position)
with a fixed weekly commitment of time to the
project.

Drive the project forward through adequate
planning of the change process, with gradual
rather than brusque, rapid changes; prioritising
key data in each area involving middle
management in relevant positions, not beginning
in transversal areas but rather in critical areas
Operational (teaching); prioritising the human change that UD.9.12

transformation requires (although working on
the technological aspects in parallel); getting the
transformation project to pursue an agile
methodology with a global vision (not working
on isolated projects), and laying solid
foundations for the transformation process.

Resistance to change can be partly overcome

with multidisciplinary work groups. UD.24

Operational

Regarding the advantages transformation has to offer, Tables 4-9 show the 96 advan-
tages identified. The tables indicate the source of the information (expert consultants (EC)
or UFV directors (UD)) and the corresponding theme code. These were classified into the
following groups according to the area where the advantages applied (in the opinion of
the authors based on their experience): student enrolment (9 advantages), teaching (45 ad-
vantages), economy (2 advantages), strategy (5 advantages), management (20 advantages),
personnel (11 advantages), and reputation (5 advantages).

Table 4. Advantages of transformation for student enrolment.

Advantage Theme Source
Opt1m15at}0n models for the website to CE11 CONSULTANTS E.
increase conversion
Recrmt.ment of new students, especially CE11 CONSULTANTS E.
international students, etc.
Predictive models in forecasting campaigns CE11 CONSULTANTS E.

to recruit new students

Better communication of the academic
programmes, better adaptation of academic CE.7.2 CONSULTANTSE.
programmes to the demands of the market
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Table 4. Cont.
Advantage Theme Source
Better use of. advertising to maximise CE102 CONSULTANTS E.
recruitment of students
Prioritisation of calls to th.e ‘Call centre based CE.1.1, CE.10.2 CONSULTANTS E.
on the probability of recruiting new students
Measurement of the possibility to recruit a CE.10.2 CONSULTANTS E.
new student (a lead)
More accurate and efficient student CONSULTANTSE.,
admissions process CE.7.7,DUL7 DIRECTORS UFV
Higher rates of student enrolment CE.7.8 CONSULTANTSE.
Table 5. Advantages of transformation for teaching.
Advantage Theme Source
Data analysis applied to gaming activities
that are combined with traditional classes CEL1 CONSULTANTS E
Control of attendance CE.1.1 CONSULTANTS E.
Assistants trained with answers to the
questions of teachers in forums and tutorials
in order to help students in real time 24/7 CEL1 CONSULTANTS E.
without direct teacher intervention
More automated evaluation systems, more
evaluations (continuous evaluation), and CE.7.3 CONSULTANTS E.
greater fairness in the evaluations
Continuous assistance and support for CE.18 CONSULTANTS E.
teachers
Teachers are more professional and more
. . . . CE.8.2 CONSULTANTSE.
satisfied with their work
Choice of courses more aligned with the
student and helping them discover their CE.1.7 CONSULTANTS E.
vocation
Predictive models to analyse the possible
future ac?ldemlc perfqrmance gf the student, CE.17 CONSULTANTS E.
useful in the analysis and adjustment of
teaching strategies and performance
Helping students identify their talents,
finding personal fulfilment through CE.1.7 CONSULTANTS E.
overcoming relevant personal challenges
Providing students with curricular CE.1.7,CE.7.4 CONSULTANTS E.
orientation and recommendations
Personalising course content according to the
tasks or “learning style” of students and the CE.17 CONSULTANTS E.
knowledge and skills they need to acquire
Move from studying a degree programme
towards learning modules personalised to CE.1.7 CONSULTANTS E.
the learning needs of each student
The student selects their teacher and subject CE17 CONSULTANTS E.

matter using artificial intelligence
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Table 5. Cont.

Advantage Theme Source
The most 1mPortant aspect is to help each CE17 CONSULTANTS E.
student discover their true vocation
Personalisation of learning tasks CE.7.5 CONSULTANTS E.
Higher degree of student satisfaction CE.7.6 CONSULTANTS E.
Better student experience CE.7.9 CONSULTANTS E.
Better educatlor.l both physically and CES.1 CONSULTANTS E.
virtually
Students receive greater support to take
greater advantage of the university CE.8.2 CONSULTANTS E.
experience
Better preparation for the working world CE.8.3 CONSULTANTS E.
A more acceSS{ble university for students CE.8.4 CONSULTANTS E.
with disabilities
Self-guided learning for students CE.9.6 CONSULTANTS E.
Greater interaction among groups of CE.11 CONSULTANTS E.
students
Automation of evaluations: many evaluation
tasks can be automated and coordinated CE.11 CONSULTANTS E.
with personalised tasks
For e-learning virtual /'atfendance control, CE11 CONSULTANTS E.
remote examining, etc.
Search for articles, papers, CVs,
bibliographies that could be related to a CE.1l1 CONSULTANTS E.
specific search theme
Optimisation of student transition to the
working world, developing models of
recommendation based on the data collection CE.1.7 CONSULTANTS E.
by the students and the characteristics of the
positions offered by companies
Use of data collected through LMS (Moodle,
Canvas, etc.) or blorr}e.trlc or ge'o—posmonmg CE17 CONSULTANTS E.
to evaluate the cognitive abilities and levels
of interrelation of each student
Early detection of the risk of abandonment
based on performance and comments by
tutors to activate the processes to prevent the CE.1.7 CONSULTANTS E.
loss or the student or to reorient their
programme
Prediction of student potential CE.1.7 CONSULTANTSE.
Attention and engagement of each student in
class through the analysis of classroom CE.17 CONSULTANTS E.
camera images
New innovation projects DU.11 UFV DIRECTORS
Student support and prevention of DU17 UFV DIRECTORS
abandonment
Control, over.31ght, a.nd prevention of DU17 UFV DIRECTORS
infractions
Improved communication among students DU.1.7 UFV DIRECTORS
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Table 5. Cont.

Advantage Theme

Source

Improved student support through learning
analytics

DuU.1.7

UFV DIRECTORS

Data of candidates and alumni DU.1.7

UFV DIRECTORS

Identify student performance in different

courses in different degrees, marks at the DU.1.7

lower end of the course (module)

UFV DIRECTORS

Benefits of data for teachers: for their
evaluation by students, for research (with
oversight and follow-up of their published
work and impact)

DU.3.5

UFV DIRECTORS

Benefits for students, including better
understanding of student needs, better

student selection for the university, DU.6.1

improved student orientation to identify
strengths and areas for improvement

UFV DIRECTORS

Benefits for teachers, including designing
better programmes and planning based on
greater information, identifying teacher

strengths and areas for improvement, DU.6.2

improved teacher—student relationship
through better information and
communication

UFV DIRECTORS

Being data-driven helps the university help
its students in many ways, including

improving their experience; enhancing DU.71

student growth in academic, social, and
personal terms; improving student selection

UFV DIRECTORS

Being data-driven helps teachers in their

work to transform students, improving DU.7.6

themselves and helping to improve others

UFV DIRECTORS

Transformation is necessary to help students:
in their user experience and learning
outcomes, with accurate, up-to-date

information about students

DU.7.2

UFV DIRECTORS

Transformation promotes and encourages
innovation

DU.7.8

UFV DIRECTORS

Table 6. Advantages of transformation for economy and strategy.

Advantage in Economy

Theme

Source

One of the main reasons to make the effort for
transformation is that it offers economic benefits:
more revenues, more profits, lower costs
(automation, efficient management), with more
income from more students, leading to better results

CE.8.5

CONSULTANTSE.

Improved profitability (ROI, EBITDA)

DU.7.9

UFV DIRECTORS

Advantage in Strategy

Theme

Source

One of the main reasons to make the effort for
transformation is that failing to do so will mean
falling behind competitors and being pushed out of
the market. This is not something to merely consider,
it must be done.

CE.8.4

CONSULTANTS E.
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Table 6. Cont.

Advantage in Strategy Theme Source

One of the main reasons to make the effort for
transformation is that it offers strategic advantages,
including digitalisation into the culture of the CE.8.9 CONSULTANTSE.
university, providing the university deep immersion
in digital transformation

Becoming a very valuable tool if it becomes

. : . DU.7.9 UFV DIRECTORS
ingrained in the culture
Being data-driven furthers the mission of the
university (unifying pathways, providing continuity DU75 UFV DIRECTORS

to the project beyond individuals) and favours
competitiveness

Transformation offers strategic value: avoiding
important errors, increasing collective business DU.7.5 UFV DIRECTORS
intelligence, identifying market trends

Table 7. Advantages of transformation for management.

Advantage Theme Source

Automation of administration: automation of
processes and tasks in order to focus on teaching CE.11 CONSULTANTS E.
and learning

Campus management using Al, analytics on

. CE.1.1 CONSULTANTS E.
operations, etc.

Improvements from transformation in terms of
organisation and efficiency: more proactive, more
interaction between areas, automation of processes,
more digital interaction with the university and CE7.1 CONSULTANTS E.
coherence in these interactions (regardless of
channel), better internal organisation, more

efficiency
Anticipating potential threats, analysing trends,
improved metrics of the organisation, anticipating CE72 CONSULTANTS E.
risks, measurement of results
Better experience for all stakeholders CE.7.2 CONSULTANTS E.

Improved communication, both internal (better
reporting, understanding of results, sharing

advances) and external (better communication with CE7.10 CONSULTANTS E.
schools, companies, and society)
One of the main reasons to make the effort for
transformation is that offers improvements in
management: more efficiency and e.ffectlve.n.ess, CE8.6 CONSULTANTS E.
better planning and control (measuring activities
and their impact), and creating a culture of constant
collective learning
Improved decision-making, more simple, reliable, CE.7.2,
effect}vle, rapid, and much mo.re accurz%te. 'Ojb]ectlve DU 4.7, CONSUITANTS AND
decisions based on information (not intuition or DU.3.6, DIRECTORS UFV
preconceptions); better decisions based on data from DU.8.4,
different sources DU.8.11

Some improvements in management: automation of
processes, improvements in productivity, freeing up CE.9.6 CONSULTANTS E.
time for employees to do other tasks
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Table 7. Cont.

Advantage

Theme

Source

Optimisation of services for faculty on campus (bus
routes, optimum location of services, optimisation of
classroom use, etc.)

CE.11

CONSULTANTSE.

Analysis of the effectiveness of marketing actions

CE.1.1

CONSULTANTS E.

Forecast of market demand for the services offered
by the university

CE.11

CONSULTANTS E.

Data provides value in many different areas: to
understand the past and project into the future, new
business possibilities, new innovation projects,
expanding the scope of the mission, greater
efficiency, better reporting, improvements in
management

DU.1.1

UFV DIRECTORS

Transformation can help improve communication,
making it more agile

DuU4.1

UFV DIRECTORS

Improvements in management: lower costs (less
management, less bureaucracy) and more focus on
the mission, time savings, improved and more agile
budgeting with better control, more accurate
oversight of costs, improved personal development
(people analytics), better awareness of the market,
more agile processes with interconnected and
quality controls, greater transparency and
engagement with current realities in the university,
enriched discussions and communication based on
specific data

DU.6.3

UFV DIRECTORS

Improvements in the use and usefulness of data,
including finding new sources of data that currently
do not exist, new crosschecking of data with
user-friendly tools to extract information and draw
conclusions from data

DU.6.5

UFV DIRECTORS

Being data-driven improves university management
in several aspects, including offering better services;
being more efficient and effective; optimising
resources; encouraging personal growth; helping
focus on what is central, which can be a very
valuable if it becomes ingrained in the culture;
creating a fairer and more transparent organisation;
improving profitability (ROI, EBITDA); optimising
efforts and resources; allowing comparisons with the
rest of the market

DU.7.9

UFV DIRECTORS

Helpful in facilitating comparison with the rest of
the market

DU.7.9

UFV DIRECTORS

Transformation adds value to management for
organising resources and budgeting, and each area
of the university should include objectives in this
area

DU.7.3

UFV DIRECTORS

Some current needs and problems are solved with
the transformation to a data-driven organisation:
access to available data, reliable indicators, less
dependence on intuition, ability to make future
projections, time savings in creating and analysing
data (to verify their veracity)

DU.8.4

UFV DIRECTORS
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Table 8. Advantages of transformation for personnel.

Team Growth DU.1.1 UFV DIRECTORS
RRSS analysis, navigation, registers, etc. CE.11 E. CONSULTANTS

Digital identification systems for the entire

university career of the student CE.L1 E. CONSULTANTS

One of the main reasons to make the effort for

transformation is to develop talent and build

team spirit through an analytic mentality and
use of data

CE.8.12,
UD.1.1,
UD.7.9

E. CONSULTANTS UFV
DIRECTORS

Digital attribution models using game theory

(Shapley value) CE.11 E. CONSULTANTS

Analysis of CVs, revision of work,
research/documentation/bibliography, etc.

Building team spirit UD.1.1 UFV DIRECTORS

CE.11 E. CONSULTANTS

Enhanced development of personnel (people
analytics), greater authority of university UD.6.3 UFV DIRECTORS
leadership

Encouraging personal growth UD.7.9 UFV DIRECTORS

Being data-driven can help people (people
analytics) in many ways, such as better job
performance and thus greater fulfilment,
improving the lives of people by having more
information about them (itinerary, location,
progress, expectations) and thus be able to help,
which also favours and enhances interrelations
and cooperation.

UD.7.2 UFV DIRECTORS

Having data adds value and helps to lead by
having real information, not only intuition.
Information is highly valuable and integrating UD.7.4 UFV DIRECTORS
information (both internal and external) builds
added value

Providing value to people: serenity, reducing
stress, helping to be focussed, being able to
verify whether they are performing well, and
helps improve relationships within and between
teams, connecting areas with the same interests
and building relationships between teams

UD.7.4 UFV DIRECTORS

Table 9. Advantages of transformation in teaching.

Advantage Theme Source

Study the levers that enhance institutional prestige

. . CE.1.1 E. CONSULTANTS
and increase it

One of the main reasons to make the effort for
transformation is that it enhances the image of the
organisation (modernisation, attracting talented
students), improves competitiveness for the
university, enhances the image and prestige of the
UFV brand

Measurement of the brand image and reputation CE.10.2 E. CONSULTANTS

CES8.3 E. CONSULTANTS

Modelling the position of each university in public

rankings in order to climb up in the ranking CE.L1 E. CONSULTANTS
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Improvements in management: This includes lower costs (less management, less
bureaucracy) and more focus on the mission, time savings, improved and more agile
budgeting with better control, more accurate oversight of costs, improved personal de-
velopment (people analytics), better awareness of the market, more agile processes with
interconnected and quality controls, greater transparency and engagement with current
realities in the university, enriched discussions and communication based on specific data,
greater authority of university leadership.

The research found that some universities are already benefiting from the advantages,
as indicated in Table 1.

The results of the qualitative methodology of inductive thematic analysis used in
this research cannot be extrapolated; however, what can be useful for other universities
is the methodology, the identification of barriers and actions to overcome them, and the
advantages transformation has to offer.

Regarding the degree of progress in the digitalisation of universities and higher-
education institutions on a global level, this issue was only raised with the expert consul-
tants in question 9. In this aspect, higher-education institutions can be classified into two
groups: those originating as digital institutions (considered “digital natives”) providing
remote learning (synchronous and/or asynchronous) and those that did not (“classic”
or traditional institutions), offering presential learning. For the former, digitalisation is
obviously a fundamental aspect, whereas the latter may find themselves in different stages
in this process. This reality may help traditional institutions realise the need to pursue
digitalisation given that their competitors are digital natives. Although it may be consid-
ered that remote or distance learning and presential learning are two different markets, the
COVID-19 pandemic has accelerated the appearance of a hybrid format (both remote and
presential) in traditional institutions and is bridging the gap between the two models.

4. Discussion

As indicated in the previous section, the aim of this research was to identify the
methodology for the transformation of UFV into a data-driven organisation. The research
identified four phases (diagnostic, preparation, implementation, and improvements and
optimisation) and provided the details and information on the content of each.

No studies were found that specifically and completely analysed the process of the
transformation of a university into a data-driven organisation, neither in terms of teaching
nor management, despite searching over 34,000 bibliographical references using the reading
algorithm developed by Dr. César Moreno Pascual for his doctoral thesis (Moreno, 2017).

Many authors have proposed that the transformation process be divided into several
phases [32], and many agree on the various phases or on the different steps within these
phases as identified in this study. The phases were classified in order to facilitate the
grouping of steps into a logical and chronological order for the purposes of this study. No
doubt these can be organised differently with more or fewer steps. The structure presented
here was chosen because of the commonalities with many other transformation projects in
organisations, although the references mention other steps that may be useful to introduce.

4.1. Diagnostic and Preparation Phases

The bibliography is limited on how to conduct the diagnostic and preparation phases
for the transformation of universities into data-driven organisations [33].

There is an extensive bibliography about these two phases of digital transformation
in companies that mentions the aspects that are in line with the findings of the present
study. These include ideas such as having a leader who firmly believes in transformation,
driving and coordinating the project (Kotter, 1995), the definition of an action plan [34],
talent and investment [35], cultural change (analytic mentality) [36], data governance [37],
and preparing the team for transformation with training and support [38], and are reflected
in the studies indicated in the footnotes below.
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There were points of divergence in the consideration of critical variables on the part
of the two groups (these variables are: Technology, Analytic Mentality, Leadership and
Data-Based Decision-Making and Improved Data Management). Although both groups
considered these variables important, the EC (expert consultants) participants gave lower
scores/ less importance to all of these, as shown in Table 10.

Table 10. Scoring of critical variables by the two groups of participants.

EC Average UD Average Difference Difference %
Technolology 7.6 9.6 -2 —21%
AnalyticalMentality 8.4 9.3 -0.9 —10%
Leadershipé&Decisions 8.3 9.8 -1.5 —15%
ImprovedDataManag 9.0 9.6 0.6 —6%

The table provides the average scores out of 10 for the two groups of participants. The
greatest differences were found in “technology” and “leadership and decision-making.”
Regarding technology, one of the participants of the EC group considered it “necessary but
not the key” (theme EC.3.1). On leadership, one of the ECs noted that leadership “is not
particularly necessary” (theme EC.3.3).

In the opinion of the authors, the lesser importance given by the EC to technology,
leadership, and analytical mentality should be understood in relative terms: They gave
less importance to these variables than the UD group but nevertheless regarded them as
important to the transformation process.

4.2. Implementation Phase

Regarding the implementation of the transformation project, the findings of previous
studies on the barriers and actions necessary for successful implementation are in line
with the results of the present research. Barriers and actions to drive various aspects of
the project forward include communication [34], economics [39], data management [40],
leadership [41], mentality (Kotter, 1995), operational aspects [42], relation to long-term
results (Kotter, 1995), technology [43] (this point can be also seen in the study by MinTIC
and iNNpulsa Colombia in 2015), and support and training (The Irene Vazquez Chair, UFV,
2020), and are reflected in the studies indicated in the footnotes below.

It is interesting to note that when the results were analysed, there were few coinci-
dences between the barriers suggested by the expert consultants and those suggested by
the UFV directors.

There were coincidences in the following: first, economics (failing to provide an
adequate budget); second, operations (the barrier presented by the organisational changes
necessary for transformation); third, mentality (the lack of a business mentality in the
academic world), and fourth and finally, the long-term nature of the results. The first was
readily detectable by both groups as it is easy to suppose that a significant investment is
required for this type of transformation. The second, although it was no surprise that the
expert consultants were aware of the organisational changes required by transformation, it
was surprising that some UFV directors were aware of these consequences. The researchers
propose this may be due to the fact that UFV directors holding this opinion had experience
with this type of transformation. Furthermore, the university directors received information
on this during the course of the transformation. As for the third, the fact that both groups
recognised this aspect underscores its significance. For the fourth, this may be due to the
fact that the directors were aware of this issue because it is a common theme in management.
It is also interesting that some UFV directors were aware of these changes and that the
overall results are long term and thus may be able to overcome the frustrations that may
arise.

It is also interesting to note that the UFV directors identified poor communication
as a barrier, whereas expert consultants with experience in these transformation projects
did not.



Sustainability 2021, 13, 12611

22 of 32

Of all the barriers identified in the research, there are few that can be considered
specific to the transformation within higher-education institutions or that were not found
in other studies. Among these are the lack of a business mentality in the academic world
(theme EC.4.2), an excessive workload that does not allow for the dedication of the time
necessary for transformation (theme UD.9.1), and that the strategic plan must prioritise
steps and clearly convey the idea that transformation will not be effective unless all these
steps are coordinated avoid feelings of frustration with the process (theme EC.4.6).

In the opinion of the researchers, the first may be specific to a higher-education
institution, but without generalising all institutions or all their employees, or remaining
exclusively in this sector. Regarding the second and third, these barriers are not considered
exclusive to the sector but are issues that must be addressed.

With regards to the barriers that were not identified by both the EC and UD groups,
these may be due to the different professional profiles and experiences among the partici-
pants in each group.

As for the actions required to overcome barriers and resistance, the groups coincided
more frequently in these aspects than in identifying the barriers; these coincidences may
be due to the common experience of both groups and/or that these actions are simply
logical. For the agreed suggestion regarding data management and having specific and
accurate data, this view on the part of the UD group may be due to the need for some
areas to have this type of data. The groups also agreed on the need to promote an analytic
mentality through training and support. The coincidence may be due to the fact that the
UFV directors were aware both of the importance of this mentality and the need for further
development in this aspect.

As was the case with barriers to transformation, the UD group regarded good com-
munication as an effective tool in overcoming resistance, whereas the expert consultants
with experience in this type of transformations did not. Other actions proposed only by
the UD group were the use of multi-disciplinary teams and the involvement of middle
management as important players in the process. This may be due to the fact that it is
habitual at UFV to create multidisciplinary teams for project management and that middle
managers play an important role in the organigram of the university. In the opinion of the
researchers, both communication and the other two actions mentioned present interesting
opportunities for pushing the transformation project forward.

4.3. Improvements

The study found 96 improvements to the university in becoming a data-driven organi-
sation, adding value both in terms of the quality of education and management. Some of
these improvements are reflected in the analysed documents [44] and refer to a number of
themes, such as improvements in eLearning [45], (many arising in the wake of the COVID-
19 pandemic and the need for remote learning) through the use of specific techniques of
business intelligence applied to teaching (such as blockchain [46]), or improvements in
education (some indicated in Table 1).

Studies were also found that refer to the use of data in the management of higher-
education institutions. These improvements refer specifically to data security [47], fundrais-
ing and donations (University of California), increased student enrolment (Sinclair Com-
munity College), estimation of financial assistance for students (University of Oregon),
ethics in the use of student data (Garcia Pefalvo, 2023), cost savings (Arizona State Uni-
versity, which automated its purchasing), and time savings in management (California
Community Colleges System is a post-secondary education system in California, USA. It is
the largest post-secondary education system in the US with over 2.1 million students and
often referred to as the CCCS. It is currently working on developing a shared model for a
cloud-based ERP to rationalise processes and achieve economies of scale in the back-office.
It is estimated that $1.96 million in costs may be saved through this project) [48].

Other examples of improved management through transformation into a data-driven
organisation are improvements in communication on issues of administration with stu-
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dents [49], plans for the digitalisation of all areas of the university [50], and the unification
and interconnection of data from different areas such as marketing, sales, finance, human
resources, student services, quality, and IT [51].

All of these themes mentioned by other authors coincide with the improvements
detected in this research, although Tables 4-9 indicate further improvements found in
this research.

It should be noted that Tables 4-9 contain 96 improvements obtained in the research,
that is, their origin is in the opinions of the participants. It is true that some of the
participants were not experts in digitisation (the group of university executives). That
is why these advantages can be questioned. These are the ones listed in the DU topics.
However, the advantages provided by the expert consultant participants were based on
their real experience in organisational transformations and are catalogued in CE topics. In
any case, it is interesting to note that some of the expert consultants had no experience in
transforming educational organisations and that the advantages provided by them that are
specific to an educational organisations might not be successful.

4.4. Limitations, Doubts, and Self-Criticisms

Few participants considered any possible negative consequences of digitalisation.
Two of these may be the dehumanisation of decisions based entirely on data as well as the
possible unethical use of data in modelling, interpretation, and privacy issues.

One doubt that can be raised about this study is that the university directors were
asked about transformation to a data-driven organisation without many of them having
experience or in-depth knowledge about change management or the use of data. This issue
goes to the importance of university directors as leaders of the transformation process, a
process that is already underway, and some of their opinions may be uninformed.

Another limitation to the study may be that some expert consultants did not have
experience with transformation in higher-education institutions.

It is also interesting to note that the UFV directors identified poor communication as a
barrier, whereas the expert consultants, with experience in these types of transformations,
did not. The consultants also did not consider communication an important factor in
implementation. However, many of the studies analysed and reflected in this section
considered that correct and adequate communication is an important factor in the success
of the transformation process.

There were several affirmations by some participants that others were not in agreement.
For example, regarding the notion that higher-education institutions are slower in making
use of data than other sectors, there were opinions both in favour and against (theme EC.9.1
Corroborates this Point, but EC.9.2 States the Contrary).

The same was the case with the notion that advances in the use of data by these
institutions is more focussed on teaching than on management (theme EC9.2 affirms this
while EC.9.4 affirms they are focussed on both).

Another point of discrepancy among the group of expert consultants was the degree
of progress in the digital transformation of higher-education institutions. Thus, EC.9.1
affirmed that the advances in the use of data in higher-education institutions are slower
than in other sectors, whereas EC.9.2 indicated the opposite. There was also no consensus
among these participants on whether advances in the use of data are more commonly
found in the area of teaching or of management (theme EC.9.3 affirms that more in teaching
while ec.9.4 affirms that in both).

Another limitation of this study is that it does not provide an exhaustive description of
all the steps necessary for the transformation of the university into a data-driven organisation.

Finally, another limitation of the research is that in the real world, variables not
considered in this analysis may arise that can negatively influence the transformation of
the university to be data driven.

The article reflects 26 barriers in Table 2, but they are certainly not all that could appear
in a transformation process of this type.
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In order to face the barriers not reflected in this article, it is recommended that the
transformation process be accompanied by experts with real experience in transformations
of this type. Although it is true that today there are numerous consulting companies that
can be hired for this issue, not many have people with concrete and real experience in the
transformation of higher-education centres.

Another way to reduce this risk is to consult research and articles on this topic [52-54].

However, none of the articles are focused on the transformation of higher-education
centres into data-driven organisations.

5. Conclusions

This paper aims to assist researchers in identifying the various steps universities
should follow in the diagnostic, preparation, and implementation stages in the trans-
formation to a data-driven organisation, as well as the barriers and facilitators of this
transformation.

It also describes the advantages, conceptual and concrete, in the use of data in decision-
making for both teaching and university management.
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Appendix A. Profiles of Participants

Table A1l. External consultants.

Position Company
Senior Software Engineer Qilimanjaro Quantun Tech
Senior Specialist Deloitte Analytics
Senior Manager Deloitte Analytics
Business Consultant Partner Blue Insights
Data Scientist Specialist Deloitte Analytics
Partner in the Analytics area One of the “Big Four”
Senior Manager Deloitte Analytics

Advisor and ex General Manager Conent

.. . Advisor in several companies
Decision Science

Partner and Senior Managing Director of
Growth and Strategy, Innovation Spain, Accenture
Portugal, Israel
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Table A1. Cont.

Position Company
Director General GVA
Data Engineer Olympic Channel
Senior Consultant Deloitte Analytics

Manager

Deloitte Analytics

Partner of Analytics

Deloitte Analytics

Table A2. UFV directors.

Position

University

Director of Business Analytics and the Integral
Leadership Programme

Universidad Francisco de Vitoria

Vice-rector for Comprehensive Education

Universidad Francisco de Vitoria

General Secretary

Universidad Francisco de Vitoria

General Director of User Experience.
Ex-partner at KPMG

Universidad Francisco de Vitoria

Manager

Universidad Francisco de Vitoria

Director of the Online Unit

Universidad Francisco de Vitoria

Director of BA and Gastronomy

Universidad Francisco de Vitoria

Vice-rector of Faculty of Academic
Organisation

Universidad Francisco de Vitoria

Former Dean of Education and Psychology

Universidad Francisco de Vitoria

Director of Digital Evolution

Universidad Francisco de Vitoria

Director of the Irene Vazquez Chair

Universidad Francisco de Vitoria

General Director of University Recruitment
and Information

Universidad Francisco de Vitoria

Expert in Learning

Universidad Francisco de Vitoria

Appendix B. Information about the Interviews

Table A3. Information about the interviews with the expert consultants.

ExterP:arlt ié?:::ltant Duration of the Interview Sent Codes of the Interview Other Actions
1 1h 5 min Yes Call to clarify certain doubts
2 55 min yes
3 1h 15 min yes Call to clarify certain doubts
4 1h 5 min yes Call to clarify certain doubts
5 1h yes
6 1h 10 min yes
7 55 min yes Call to clarify certain doubts
8 1h 5 min yes
9 1h 10 min yes
10 1h yes Call to clarify certain doubts
11 1h5min yes
12 1h 10 min yes
13 1h5min yes
14 1h 5 min yes Call to clarify certain doubts
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Table A4. Information about the interviews with the UFV directors.
Univiasrig;g’;:atn]zii:sgtgz e:;itoria Duration of the Interview Sent Codes of the Interview Other Actions
1 1h 15 min yes
2 1h 20 min yes
3 1h 20 min yes Call to clarify certain doubts
4 1h 10 min yes
5 1h 15 min yes Call to clarify certain doubts
6 1h 20 min yes Call to clarify certain doubts
7 1 h 30 min yes
8 1h yes
9 1h 5 min yes
10 1h 20 min yes
11 1h 10 min yes Call to clarify certain doubts
12 1h 15 min yes Call to clarify certain doubts
13 1h5min yes

Appendix C. Questions for UFV Directors

QUESTION 1: What do you believe are the most important and essential aspects of
the transformation of UFV into a data-driven organisation? What will be the key results of
this transformation?

QUESTION 2: How do you feel in relation to the transformation project (distant, close,
motivated, expectant, confused, etc.)?

QUESTION 3: How would you imagine your day-to-day work if you were to have all
the data available and were working in this way? What would be different?

QUESTION 4: How would you describe an analytical mentality and data-based
decision-making? What would be the attitudes, behaviour, and competences of these
individuals? Would they be prepared?

QUESTION 5: Let us assume that the key aspects of transforming the university into
a data-driven organisation are:

e  Technology: necessary to make information useable and accurate (artificial intelligence,
user experience, single data lake);
Analytic mentality: a data-based culture with the necessary competences;
Leadership and decision-making: based on data (data controls and KPIs);
Improved data management (data quality, ethics, improved processes).

With these, accurate and quality data can be collected with the necessary technology
and analytic mentality to make use of this data to have a fuller picture of reality, improved
decision-making, and management in the service of individuals and their growth.

Score from 1 to 10 your level of agreement with aspects a, b, ¢, and d above, and
comment on whether there are any other aspects you believe are essential to transformation.

QUESTION 6: In your opinion, which are the three most important reasons that justify
the effort to transform the university into a data-driven organisation?

QUESTION 7: What value do you believe this project brings to your area specifically?

QUESTION 8: How do you believe you should contribute to the project and to what
extent do your feel prepared? What would you need to feel prepared?

QUESTION 9: What are the most significant difficulties/barriers to the project? How
can they be overcome?
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Appendix D. Questions for Expert Consultants

QUESTION 1: Universities are now using data to improve their decision-making, both
for their students and in business and management aspects.
Examples of the use of data in American universities:

e  Measuring student performance, providing guidance and assistance to those who
need it, allowing for early intervention and help for students before it is too late;

e  Student admissions process to select the most promising students and predict their
potential;
To support student enrolment and increase the number of students at the university;
To raise more donations (for American universities, donations are an important source
of revenue);

e  The use of information from LMS (Canvas, Moodle, etc) to support students and
improve learning outcomes;

e The use of biometric data to understand patterns of stress and attention among

students, such as a biometric bracelet tracking electrical charges in the sympathetic

nerves of the student (by analysing the data from each bracelet, teachers can determine

the level of commitment of the student (or lack thereof) in real time);

In construction projects to optimise the use of space;

Blockchain for security and veracity of accreditations;

Detection of security threats to the university network;

Retention of students and increased graduation rates.

In what specific areas, and using what methodology (econometrics, neural networks,
etc.), do you think this data can help the university in addition to the examples listed above?

QUESTION 2: Is it necessary for a university team to have an analytic mental-
ity /experience in the use of date to take advantage of data? How can this mentality be
inculcated if necessary? What attitudes, behaviours, and competences would people need?

QUESTION 3: As an initial hypothesis, the key areas in the transformation of a
university into a data-driven organisation are:

e  Technology: necessary to make information useable and accurate (artificial intelligence,
user experience, single data lake);
Analytic mentality: a data-based culture with the necessary competences;
Leadership and decision-making: based on data (data controls and KPIs);
Improved data management (data quality, ethics, improved processes).

With these, accurate and quality data can be collected with the necessary technology
and analytic mentality necessary to make use of these data in having a fuller picture of
reality, and improved decision-making and management in the service of individuals and
their growth.

Score from 1 to 10 your level of agreement with aspects a, b, ¢, and d above, and
comment on whether there are any other aspects you believe are essential to transformation.

QUESTION 4: What are the most significant difficulties/barriers to the project? How
can they be overcome?

QUESTION 5: What does a university need to be prepared for this change?

QUESTION 6: Do you think university staff need the support of an external team?
What kind of professionals (internal or external) are necessary for this transformation?

QUESTION 7: How would you imagine the day-to-day work of a data-driven univer-
sity if all the data were available and being used in this way? What would be different?

QUESTION 8: In your opinion, which are the three most important reasons that justify
the effort to transform the university into a data-driven organisation?

QUESTION 9: Higher-education institutions, such as universities, have been imple-
menting the use of data for some time, but not as quickly as they should and not as quickly
as in other sectors. Do you agree with this statement? Why?

Advances are mainly focussed on education rather than management. Do you agree?
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QUESTION 10: In your experience as a consultant, have you helped educational

institutions make use of data? Which ones?

Appendix E. Methodology of Transformation, Grouping Themes from the Two

Groups of Participants

Appendix E.1. Diagnostic and Starting Point of the University Prior to Beginning the
Transformation Process

- Conduct an in-depth diagnostic of the starting point. EC.5.5, EC.8.10

° Carry out a diagnostic on the way of working (planning, processes, reflection).
UD1.12
o Identify the available professionals in the university who are apt for transfor-

mation. EC.6.3

o Test the attitude and preparation and the degree of importance given to trans-
formation of the entire management team. Transformation must be a top
priority for all directors, but it is not for all. There are also varying feelings and

perceptions on the degree of progress. UD.2.1, UD.2.7, UD.8.1, UD.2.2

Conduct a diagnostic of the analytical mentality of the university team. UD.4.4
Analyse the state of the technical aspect of the transformation into a data-driven
organisation at the start of the project. Data cannot be accessed depending on
technicians even when there are effective systems provided but poorly used.
The process of ordering and connecting different databases and of transforming

information boards for users has begun. UD.2.3, UD.7.7

o Conduct a diagnostic of the resistance to change and the possible barriers
that may hinder transformation. There will not be a great deal of resistance
to change if this is well communicated and not interpreted as merely more

bureaucratic work. UD.2.4 UD.2.6

Appendix E.2. Preparation for Transformation

- Define the project management team (to direct and coordinate change) made up of:

. The rector as the leader of the project;
Project manager (member of the management committee);
Management committee: driving the project forward in all areas;

Experts (generally external) in transformation and technical aspects, with a
technical profile (data science, data engineering, expert in user experience,
chief data officer), but also with experience in profound changes, preferably in

higher-education institutions;

. University support team: technical personnel with a deep knowledge of the

university;

Ambassadors: team to support and promote the project with talent, dedicated

to the project and leaders in their areas;

Data department: consisting of specialists who support and promote an ana-
lytic mentality, answering questions, giving continuous training, and helping
to define the controls, use of tools and access to the data necessary for each

area.

EC.5.1, EC.2.4, EC.5.2, EC.3.5, EC.4.22, EC.5.8, EC.1.6, EC.3.6, EC.6.1, EC.6.2, EC.6.3,

EC.6.4, EC.6.5, EC.6.6, EC.6.7, UD.5.6.

- Design an action plan that includes clear objectives, adequate budget for the entire
process, and gradual transformation. Identify the objectives of transformation with

those at the centre of the process. UD.1.13, EC.5.11, EC.5.6.
- Analytic mentality:

o Implement an analytic mentality. This is a key issue and will require prior
knowledge (mathematics, tools, etc.), training (pedagogy) adapted to the differ-
ent positions, and training in workshops to acquire specific competences with
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support, conveying confidence in data through quick wins. A cultural change
is necessary, with the feeling that an analytic mentality helps filter a great deal
of information reaching users and with adequate tools for data processing and
visualisation. EC.2.2, EC.2.3, EC.2.1, EC.3.2 UD.4.2, UD.1.11, UD.4.5, UD 4.6,
UD.54.

o Understanding clearly what an analytic mentality is: consisting of the user
having the capacity for analysis and trust in data; the ability to understand,
access, and work with data; and analysing and making decisions based on
data, trusting in data and being business savvy. UD.1.11, UD.4.3, UD.4.1.

Invest in the necessary technology. A significant investment in technology is re-
quired (large company EUR 3 million, small company from EUR 500,000 to EUR
700,000): data architecture, hardware and software, visualisation tools, integrating
internal and external data networks, creating new data, among others, such as data
lakes, storage systems, technological architecture, and hardware. EC.5.3, EC.1.9,
EC.3.1,UD.1.5,UD.1.3, UD.5.12, UD.5.6.

Detection and preparation of critical variables for transformation: technology, ana-
lytic mentality, leadership and decision-making leadership, and decision-making
and improved data management. These are interrelated. Leadership and analytic
mentality may be the most significant aspects, with technology subject to all the rest.

The evaluation of the expert consultants of the four critical variables (out of 10)
was as follows: technology (7.6), analytic mentality (8.4), leadership and decision-
making (8.3), and improved data management (9.0). The evaluation of the university
directors of the four critical variables (out of 10) was as follows: technology (9.6),
analytic mentality (9.3), leadership and decision-making (9.8), and improved data
management (9.6). EC.3.7, UD.5.3, UD.5.2.

Having a data processing and data visualisation tool (critical variable):

° Having a data visualisation tool: The visualisation tool is considered one of the
most critical issues; it must be user-friendly, reliable, and pedagogical, with
different user levels and allowing data to be analysed and conclusions drawn.
UD.5.6,UD.1.9,UD.1.4, UD.5.7, UD.7.9, EC.2.8.

Data creation, accessibility, governance, and quality. Correct data management and
architecture: the necessary data, with a single source and interpretation of the data.
UDL1.6, EC.5.4, EC.7.8.

Prepare the team to face and accept the cultural change that transformation represents.
Prepare the team to face and accept the cultural change that transformation rep-
resents, working to anticipate possible resistance and using levers to drive the
project forward, such as communicating the importance of the change and the active
engagement of the management team, and that the change takes place within every-
one, developing an analytic mentality and having teams with the appropriate profiles.
EC5.9, EC.5.10, EC.1.12, EC.2.6, EC.4.20, UD.2.3, UD.8.3.

o Provide directors with training in management in order to understand the
dimensions of the change and how to manage it.
Tools, technology, and data analysis for all users.
Prepare the entire university team to be able to exchange knowledge and
information and thus enrich and improve the management of their areas
(critical variable). UD.1.2, UD.5.1, UD.5.6

Define/review/update processes to ensure they are logical and coherent and can be
assisted using data. UD.1.14, UD.5.6

Appendix E.3. Implementation of Transformation

The barriers are outlined in Table 2, and the possible actions to overcome them can be

found in Table 3.
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Appendix E.4. Advantages for a Data-Driven University (94 Advantages), Grouped by Areas
Where There Is Added Value

These advantages are outlines in Tables 4-9.

Appendix E.5. Other Observations of Interest by the Participants

- Strategy: competitors on a global scale, both online and presential (EC.1.11);

- Higher-education institutions (HEI) are slower in making advances in the use of
data, as demonstrated by the COVID-19 pandemic, when many universities were
unprepared compared to other sectors (EC.9.1);

- Taking advantage of advances in the use of data is slower in higher-education insti-
tutions (HEI) than in other sectors (for example, online education through MOOCS)
(EC.9.2);

- Advances in the use of data in higher-education institutions is more focussed on
teaching than management (CE9.3);

- Advances in the use of data by higher-education institutions are seen in both education
and management (working with ERPs), although they generally remain far from being
data-driven organisations (EC.9.4);

- Transformation to being a data-driven organisation is slower in higher-education
institutions than in other sectors due to a number of causes, such as it being easier
to measure ROI in other sectors, lack of data, unawareness of the value data has to
offer, ethical and privacy issues, lack of historical data, being a very traditional sector
resistant to change, and being a less competitive sector (EC.9.5);

- Digitalisation of higher-education institutions is found in digital-native organisations
but not in traditional centres (EC.9.7);

- Digitalisation has advanced in higher-education institutions in research and teacher
training but is not habitual in the area of management (EC.9.8);

- There would be more students but fewer presential students (EC.7.7);

- The use of data must become an absolute priority (EC.7.9);

- With the number of resources available online to learn with the best professors in each
field, what can a local and campus-based university offer its students to encourage
them to enrol (EC.8.7)?

- Digitalisation is more helpful in remote learning and with a different organisation of
presential education (EC.8.8).

Appendix E.6. Prior Experience of Consultants in Educational Institutions

The majority of participants have supported the transformation of higher-education
institutions into data-driven organisations.
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