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Abstract— The suspension of the on-site educational process
due to the temporary lockdown of Educational Institutions
provoked scenarios with their due reactions and repercussions
of emergency against the Global Crisis as a result of the COVID-
19 virus spread. Since Peru is in the midst of this current crisis,
the Education sector asked some questions based on ICACIT
accreditation model — such as: Which global macrotrends can
be applied in the context of a Post COVID-19 pedagogical
practices, in order to achieve Student Outcomes (SOs) from
ICACIT, the accreditation model? Three categories were
identified based on the previous development: I) Global
macrotrends related to the Education Sector; II) The Post
COVID-19 pedagogical practice, as a role assumed by the
professor involved in the different education spaces in
accordance with the different didactive approaches
(academicist, technological, cultural interpretative, socio-
critical and socio-formative); and I1I) Student Outcomes (SOs)
from ICACIT, the accreditation model. Global macrotrends
were selected to be applied in The Post COVID-19 pedagogical
practice that contribute in the accomplishment of 12 ICACIT
SOs and were consequently classified into three areas: i) Cross-
cutting Macrotrend (public awareness), ii) the Macrotrend of
Post COVID-19 pedagogical practices (Disrupting Education:
the assessment of progress, harnessing innovation, multiple
senses, co-creation, instant entrepreneurship, the User
Experience business-focused model approach for education, and
gamification), and iii) the Macrotrend of Support (Networking
& Technology).

Keywords—COVID-19, global macrotrends, higher education,
pedagogical practice, Student Outcomes ICACIT, professor
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1. INTRODUCTION

Currently, Peru faces one of the biggest educational crisis
as a result of the pandemic produced by the Coronavirus
Disease 2019 (COVID-19), transforming the on-site
educational system into an e-learning or remote one as a result
of the state of emergency. In 2019, the Organization for
Economic Cooperation and Development (OECD) claimed
that an answer to this current educational crisis will require
smart strategic systems that can be adapted to face dynamic
challenges; plus, OECD pointed out the relevance of
supporting solid investigation systems as well as the
development in education, re-designing both the learning and
teaching processes. In accordance with the current context,
current global macrotrends from the education system —
that
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can be employed in the Post COVID-19 pedagogical practice
in order to achieve Student Outcomes (SOs) from the 2020
ICACIT accreditation model — were chosen; ICACIT (in
Spanish: “Institute for the Accreditation and Quality of
Computational, Engineering and Technology programs”™) [1].

In the last months of the educational emergency provoked
by the spread of COVID-19, UNESCO has systematized and
broadcasted government initiatives implemented by Latin
American educational systems, focused on sharing
government planning actions adopted by the different entities
from its education sector; as well as, established strategic
alliances within those groups and other sectors of interest
involved in current scenarios, in order to ensure educational
continuity, in the framework of distance learning, based on
internet usage and other means of communication [2].

Furthermore, the preparation and the differentiation of
specific labor are acquired in the exercise of teamwork and
communicative skills within multidisciplinary teams, because
a person on his’her own can’t have all of the necessary skills
and competencies to solve new tasks. For this reason, it is
important to consolidate integrated education systems; that is
to say, there should be collaboration between universities and
the aforementioned industry, where Engineering students can
combine both the academic learning experience and the
acquisition of a part-time job.

II. CONTEXTUAL FRAMEWORK

A. Post-COVID19 Global Macrotrends from the education
sector

The current trend consists of a multilevel teaching that is
student-oriented and competency-based — with Engineers that
are ready to continue — which highlights the need for a change
in the educational/professional paradigm, urged by
globalization, the fast development of innovative
technologies, the social development, the instability and the
variability of the contemporary world [3]. The United Nations
Educational, Scientific and Cultural Organization, in
collaboration with the International Institute for Higher
Education in Latin America and the Caribbean, claimed that
initiating schooling through a virtual mode isn’t such an easy
task to achieve, since many countries lacked the preparation
for a large-scale disruption like this. The COVID19 pandemic
affected roughly 1570 million students in 191 countries, being



23,4 million higher education students, and 1,4 million
professors from Latin America and the Caribbean [4].

In light of this, in the middle of the 1% semester of 2020,
Trends Shaping Education Spotlight 21 and Ipsos
Macrotrends have pointed out that education should analyze
and adopt certain Global Macrotrends (GMTs), such as:
GMT.1) Public awareness; GMT.2) Progress assessment
GMT.3) Co-creation; GMT.4) UX-focused teaching: The
User Experience-focused model approach for education (UX)
is an approach that prioritizes student’s needs, in accordance
with the experience of every professor, making interaction and
communication simple and easy by helping to overcome
challenges; GMT.5) Gamification; GMT.6) Harnessing
innovation; GMT.7) Instant entrepreneurship and GMT.8)
Networking & Technology; fundamental for the creation of
new environments (both artificial and human) of
communication, establishing those tools as new ways of
interaction, based on innovative digital solutions for education

[5].
B. Pedagogical practice

In 2020, OECD targeted three aspects that professors
should consider in order to ensure the continuity of a high-
quality educational service: (a) Cognitive skills, in reference
to cognitive skills, processing, creativity and knowledge; (b)
linterpersonal skills that include teamwork skills and
leadership, and (c) lintrapersonal skills, oriented to intelectual
openness, work ethic, responsibility and self-efficacy [6].
GMT. 1) It becomes necessary to focus the professor’s role in
aspects such as: the promotion of democracy and social justice
from democratic participation in the context of equal
opportunity, recognizing cultural values in accordance with
cultural diversity, with inclusion and respect of the different
lifestyles, with inherent co-responsibility to new scenarios, for
learning achievement [7].

GMT.7) As far as the professor’s role concerns, he/she
must promote self-regulated and autonomous learning
strategies in flexible working environments, ensuring a
student autonomous, active and self-regulating participation
[8]. For the GMT.6) and GMT.8), it’s fundamental to develop
the field, known as The Learning Analytics (LA), which
allows to obtain information regarding the interaction between
professors and students with virtual learning environments
and the use of technology tools that support the teaching-
learning process [9].

The GMT.3) Collaborative approaches ought to be utilized
in order to allow a wider range of action and contributions
made in that regard [10]. When talking about the GMT.2) and
GMT.4), it has to be taken into account that teaching practice
increases in quality when there’s a proposal of continuous
improvement that fosters the systematization and
communication of experiences from the university professor,
based on the following strategies: permanent specialized
accompaniment, the collaborative work between peers, and
the promotion of teaching innovation [11].

Finally, the GMT.5) Gamification, which is significantly
supported on the use of ICTs (TICs in Spanish), is important
in regard of the educational transformation as a learning
strategy, since the student is able to make knowledge his/her
own (besides the use of mobile devices or informatic
equipment), which increases the motivation and leads to a
better understanding, as well as their focus, through the

promotion of critical thinking and creativity, this being quite
a very versatile strategy for professors while teaching [12].

C. Student Outcomes (SOs) of the accreditation model
“ICACIT 2020~

In Peru, there are organizations and companies fully-
dedicated to the acknowledgment of quality at the national and
international levels, such as ICACIT. This counts with quality
standards based on their accreditation model, called “ICACIT
2020” (9 criteria). The study of Criterion 3 has been
researched. There are 12 SOs that “describe what students are
expected to know and be able to do while graduating”. The
SOs are related to skills, knowledge and behavior acquired by
students throughout their process during the program”, which
promotes innovation in higher education [13]. “Table I”
presents the SOs, grouped in such a way that they can be
considered as the 4 pilars of education according to The
Delors Report [14].

TABLE L. STUDENT OUTCOMES FROM ICACIT 2020 — DELORS
EDUCATION PILARS
Results for learning to Results for learning to be Results for learning to do
know (d) (e)
(a) Individual and Team Work Problem Analysis
Engineering Knowledge ® (c)
(b) Ethics Design and Solution
Research (2 Development
Communications )
(i) Project Management

Lifelong Learning

Results for learning to live together
or cross-cutting results

Sustainability and Environment
0)
Engineering and Society
(k)
Use of Modern Tools

In the socio-formative model and the competency-based
approach, the SOs can also be classified by general
competencies that articulate SOs. To that effect, the 4 pilars of
education and the 3 competencies that cover the SOs, should
be taken into account while developing the pedagogical
practice in the current scenario, articulating said actions with
Post COVID-19 education macrotrends [15].

III. METHODOLOGY

The present investigation inquired: Which global
macrotrends can be used in the Post COVID-19 pedagogical
practice, to contribute to the achievement of SOs from
ICACIT accreditation model? For that purpose, the General
Goal (GG) establishes general macrotrends that can be
employed the Post COVID-19 pedagogical practice to achieve
the SOs from ICACIT accreditation model. An empirical
study with a descriptive level was applied, framed in the
Qualitative and Quantitative Research Paradigm.

A. Categories and subcategories

If we take the current literature — regarding global
macrotrends linked to the education system — into account,
three categories can be identified: I) Global macrotrends, that
consider global trends related to the education sector; IT) Post
COVID-19 pedagogical practice, understood as the role
assumed by the professor in the different education spaces
aligned with the didactic approaches (academicist,
technology, cultural interpretative, sociocritical and socio-
formative); and, I1I) Student Outcomes (SOs) from ICACIT
accreditation model comprehends 12 subcategories: a)



Engineering Knowledge, b) Research, c¢) Design and Solution
Development, d) Individual and Team Work, e) Problem
Analysis, f) Ethics, g) Communications, h) Sustainability and
Environment, i) Lifelong Learning, j) Engineering and
Society, k) Use of Modern Tools and 1) Project Management.

B. Design and processing of information

The instruments to gather information were developed
according to the Specific Goals. In that regard, it is shown that
to get the SG1 (Category 1) a documentary analysis technique
was utilized through a matrix of documents, which contains
specialized information of current global macrotrends. The
latter was reduced by selecting education sector-only trends.
In order to identify global macrotrends that could be applied
in the Post COVID-19 teaching practice, OECD’s 2020
Methodology was taken into consideration [16]. The
aforementioned examines four (4) indicators to create
awareness about the influence of macrotrends in the education
sector. These are: a) Tools for rigorous thinking, b) Education
sector scope, ¢) Lines of educational research, and d) Teaching
practice. In relation to this, macrotrends that contribute to the
last indicator were analyzed. For developing the SG2
(category II), a matrix of documents — that contains curricular
approaches and different roles assumed by professors who
relate to these — was designed. A reduction of the said matrix
was done, considering the Post COVID-19 pedagogical
practice that contribute to the achievement of SOs — ICACIT.

For developing the SG3 (category III), 51 criteria were
elaborated in accordance with the Student Outcome (SOs)
from ICACIT accreditation model, which were related to
global macrotrends to determine their level of contribution, in
a quantitative manner, through a value scale that considered
Tobon’s definition of levels of the socio-formative approach
by competencies (developed in 2017), as it is shown in “Table
.

TABLE II. LEVELS FOR THE SCALE OF ASSESSMENT OF
TOBON'S SOCIOFORMATIVE COMPETENCIES APPROACH (2017)

Levels for the assessment scale adapted from Tobon’s assessment instruments (2017)

Very low level .

(0% - 25%) Not related to criteria.
Low level -
(26% - 50%) Is related to some elements of the criteria.

Medium level . . . . -
(51% - 75%) It is related to essential and basic elements of the criteria.
Very high
(76% - 100%)

It is related to essential elements of the criteria, achieving a
quality impact.

Furthermore, it was used a matrix of triangulation by Stake
and Forbes [17]-[18], to give a proper answer in relation to the
SG3, regarding the teaching roles that contribute to the
achievement of SOs from ICACIT accreditation model, and
the macrotrends linked to the Post COVID-19 pedagogical
practice.

IV. RESULTS AND DISCUSSION

A. Global Macrotrends related to the pedagogical practice

In accordance with 4 indicators by OECD (tools for
rigorous thinking, educational sector scope, lines of
educational research, and teaching practice), 10 macrotrends
related to the education sector were obtained [19]-[20].
Nonetheless, for effects of the analysis, they were grouped as
follows, according to “Table III":

TABLE III. GLOBAL MACROTRENDS THAT COULD BE
IMPLEMENTED IN THE PEDAGOGICAL PRACTICE

Cross-cutting macrotrends:
Public awareness

- Assessment of progress

- Co-creation

- UX-focused education (Multiple
senses)

- Gamification

- Harness innovation

- Instantaneous entrepreneurship

Macrotrend in the
pedagogical practice
Disrupting education

Macrotrend of Support:
Networking and technology

B. Post COVID-19 pedagogical practices that contribute to
the achievement of SOs from ICACIT accreditation model

It was evident that teaching roles generated by curriculum
approaches (such as the academicist and the technology one)
don’t contribute to the development of SOs. Whereas, roles
promoted by the cultural interpretative, sociocritical and
socio-formative  curriculum  approaches,  contribute
significantly to the achievement of SOs. In that sense, it is
shown that the professor’s role: “Foster democracy and social
justice” is related to the SO to learning to be, which
comprehends: the SOs, d, f, g, i. Likewise, as a result of the
analysis it is shown that all of the SOs to learning to know: a,
b; and learning to do: e, ¢, and 1; develop with the professor’s
roles themselves, which are: Foster autoregulated and
autonomous learning strategies, Foster analysis of research
and information, Harness ICTs, evaluate learning and Create
innovative methodologies. Finally, the SOs to learning to live
together (Sustainability and Environment, Engineering and
Society, and Use of Modern Tools) are fostered with the
aforementioned (6) professor’s roles (See “Table IV”).

TABLE IV. POST COVID-19 PEDAGOGICAL PRACTICES TO
ACHIEVE STUDENT OUTCOMES FROM 2020 ICACIT MODEL OF
ACCREDITATION
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C. Global macrotrends that could be inplemented in the Post
COVID-19 pedagogical practice to contribute to the
achievement of Student Outcomes — 2020 ICACIT

To respond to SG3, it has been necessary, on the one hand,
to identify the level of incidence of macro-trends in the
development and acquisition of the 12 ICACIT 2020 SOs; and
on the other, mention what roles the engineering professor
should assume in pedagogical practice according to the macro



trends that contribute to the achievement of these SOs. 51
criteria have been established, where essential elements of the
SOs are extracted to analyze them in the light of pedagogical
macro trends. For this, a four (4) level assessment scale has
been made: very low, low, medium and high. (See Table II).
The macrotrends of Co-creation and instant Entrepreneurship
achieve a high level of relationship, since they include
essential elements (criteria) of the SOs, achieving quality
impact. Teaching macrotrends UX focued education, Harness
innovation and Networking and technologies, manage to
relate to essential and basic elements (criteria) of the SOs. This
places them at a medium level. The macrotrends of public
awareness and Gamification are located at the low level, since
it manages to relate to some elements of the SOs. The progress
assessment macrotrend has achieved a very low level of
relationship. This study shows that the professor must orient
his pedagogical practice according to the SOs that he intends
to develop (See “Table V”).

TABLE V. GLOBAL MACROTRENDS, PROFESSOR’S ROLE IN THE
PEDAGOGICAL PRACTICE AND ICACIT SOs
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V. CONCLUSIONS AND FUTURE WORK

The macrotrends constitute a global perspective of the
education sector that contributes to the rethinking of
pedagogic practice, and with this, to the configuration for the
development of knowledge, in such a way that innovation can
be seized, with the support of networking and technology.
Likewise, it weights co-creation and instantaneous
entrepreneurship, considering both harnessing innovation and
the application of the design process of UX-focused
education. The professor is conceived as an agent that
encourages students, designing meaningful learning
experiences. It is projected that he/she deconstructs the term

“evaluation” to structure it as part of the ongoing improvement
of learning. Finally, global macrotrends to be used in the Post
COVID-19 pedagogic practice that contribute to the
achievement of the 12 SOs from ICACIT accreditation model,
can be classified into three areas: Cross-cutting macrotrend
(public  awareness); pedagogic practice (Disrupting
Education) and the Macrotrend of Support (Networking and
Technology). In that sense, it is claimed that global
macrotrends set Post COVID-19 pedagogical practices in such
way that they can enhance the teaching and learning strategies
designed and planned in order to contribute to the achievement
of SOs from ICACIT accreditation model.
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