Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 6 September 2021 d0i:10.20944/preprints202109.0077.v1

Article

Relationship between the STEAM approach and SUMAK
KAWSAY in vulne-rable social sectors

Galo Hurtado 1t

1 Docente Investigador; gphurtado@sudamericano.edu.ec

*  Correspondence: gphurtado@sudamericano.edu.ec; Tel.: +593-979-342-126 (EC)

Abstract: The research is based on the question: Can teaching/learning methodologies help to
achieve the objective of Sumak Kawsay in Ecuador? a STEAM work approach was applied in
technical high school students and higher education students (technological), in order to determine
the level of impact in terms of project generation, following the entire process, from the generation
of ideas to the linking of projects with society, The analysis was carried out in students from 15 to
22 years old in two institutions in the city of Cuenca, using the method of intentional sampling and
the systematic review of scientific articles in the Scopus and Google academic databases of the last 3
years, to determine the level of impact of the prototypes pub-lished in indexed journals. The most
striking aspect of the results is that of the 260 students surveyed, only 19.6% of students consider
that there are STEAM teachers in the classroom, and only 56.92% of students manage to link their
work with society, one of the recommended strategies being the publication of scientific articles and
participation in congresses disseminating the high impact work done by students in the classroom.

Keywords: STEAM ; Teaching and learning ; Sumak Kawsay; vulnerable

1. Introduction

The technical training that students receive allows them to gene-rate a great diversity

of projects, therefore, technology must be related to existing social problems and generate a

solution through the use of technological tools, for which it is recom-mended to use

different techniques and methodologies that have a series of processes that facilitate

meeting the proposed objec-tives, in the research a STEAM approach was used to integrate

the creativity of students with current technologies as a result of learning . At present,

students take the subjects virtually, which made it easier to detect problems that exist

in different social areas, and through the use of technology, solutions to these existing

technological gaps are proposed. Another opportunity that arose in the virtuality that we

are currently experiencing is the implementation of different methodological strategies that

allow us to meet the objective of contributing to the teaching and learning methodology.

STEAM teachers are considered to people who master one or more areas of the method, and

who are able to determine op-portunities for projects in society that support in different stra-

check for tegic sectors improving the quality of life according to the article by (Jho et al., 2016) leads
updates to open-mindedness of the teacher and institutional self-innovation in the significance
Citation: Hurtado, G. Title. Preprints  Of joint actions of social actors by maintaining a system of reciprocal relationship and

2021,1,0. https://doi.org/ continuous exchange of roles as mutual commitment, colla-borative nature, creation of

digital educational materials and innovative dedication of learning strategies as a shared
Received: repertoi-re, explained in the article by (Santillain Aguirre et al., 2019), in the South American
Accepted: technological institute it is very easy to apply this STEAM method because in the training
Published: of students the five disciplines offered by the institution are included, on the contrary

happens in the technical high schools that do relate the approaches but certain adaptations
Publisher’s Note: MDPI stays neutral - haye had to be implemented by teachers so that this type of projects can be executed such
with regard to jurisdictional claims in a5 gamification, the use of simulators and other resources that facilitate the development of
published maps and institutional affil- 11 5ects. Tn Ecuador it is still a new topic just in 2018 events were held, which generated an
initiative in STEM to integrate it into the educational system, the three entities that have
most promoted the use of this approach in educational institutions are educa-tion, STEM
Academia Colombia, Siemens Stiftung, Red STEM Latinoamérica, and other entities that

iations.

© 2021 by the author(s). Distributed under a Creative Commons CC BY license.


0000-0002-7190-140X/https://orcid.org/0000-0002-7190-140X
https://www.mdpi.com/article/10.3390/1010000?type=check_update&version=1
https://doi.org/10.3390/1010000
https://doi.org/10.20944/preprints202109.0077.v1
http://creativecommons.org/licenses/by/4.0/

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 6 September 2021 d0i:10.20944/preprints202109.0077.v1

2 0f 8

from 2021, propose diffe-rent strategies for the implementation of STEM in the classroom
of schools at the general level taking as a starting point the tech-nical high schools. As
for the technical institutions of higher level it is easier to integrate all the aspects already
of a STEAM approach, and that are related to the teaching learning metho-dologies for
example with the ABP ( Project Based Learning) or a Design Thinking, everything depends
on the type of project that is intended to be carried out, (Rodriguez et al., 2021) obtain as
results the feasibility of the implementation of a STEAM ap-proach in Higher Education
in Ecuador, there is a transversal axis of research, which affects the training of students
through collaborative and multidisciplinary work, which will allow to integrate in an easy
way this new approach and obtain results a new form of evaluation of students.

With the results of the theoretical review in the different data-bases, it was determined
the feasibility of relating the use of STEAM, with the Sumak Kawsay in kiwcha and "good
living" - in Spanish, which was incorporated in the new Constitution of Ecuador, and
contain proposals that are formulated from the "gender equity" as a central approach, also
a "fair trade", an "in-clusive education" and a "committed economy", (Cortez, 2011), taking
into account these aspects in the research several field studies, electronic prototypes and
mobile applications were developed, with the visually impaired, prototypes were develo-
ped to help in the teaching-learning methodology, we also wor-ked on the implementation
of digital platforms that allow direct marketing to small producers avoiding intermedjiaries,
and with the elderly, devices have been generated to help in senile de-mentia and studies
of the current situation of the elderly and the use of new technologies, for the latter case,
free software tools and social networks were used.

2. Materials and Methods

The students who participated were 340 students, divided into 260 technical high
school students, 120 (1st year), 110 (2nd year), 30 (degree projects), and 80 students at the
technological level, Of the total number of students participating in the techni-cal area,
35 are female and 65 are male. It should be noted that the selection of students for the
different technical areas in the schools is done in the districts, In the area of technology,
students have the faculty to select their career. At present, 75% of the students are men and
only 25% are women who are studying technology in the technical areas.
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Figure 1. This is a figure. The scheme presented as a proposal allows to comply with the aspects: (a)
Link projects with society. (b) It allows to integrate models and methods of teaching and learning in
the development of projects.

In order to evaluate the projects, we worked with two aspects with the FIP (pro-
fessional figures) in the case of the schools and with the knowledge integrating nuclei
in the case of the technological ones, both aspects regulated under national eva-luation
norms, which have the objective of guiding the teacher as to the minimum contents that
the students have to know for the generation of projects, the integrated cores are the com-
pilation of all the subjects for the development of activities, each subject contributes with a
percentage to the final project, not always in the same dimension, this varies depending on
the project to be implemented, the results of the projects are evaluated in two ways, the first
is based on the level of impact, research and linkage with society, the second the students
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present in the so-called open houses, the results of the projects that are imple-mented
throughout the school year. Sequential methodologies and concep-tual framework. As an
aid to the project generation process, students are initially asked to make a pre-defense of
the project, i.e., in a round table the students will present the projects they have in mind
and the group of teachers from each area will determine the viability, feasibility and level of
impact they can have, as well as make suggestions and recommendations regarding tools
and technolo-gies they intend to use, based on experience, the market and the social extract
in which they wish to implement the projects. The objective of this previous presentation
is to ensure a good level of social impact of the projects they intend to implement and
subsequently serve as a contribution to science with publica-tions of research results, the
proposal to implement an ap-proach such as STEAM in the area of Software Development
in the technological and technical baccalaureate in the areas of (consumer electronics, The
Ministry of Education intends to implement ABP (Project Based Learning) in the technical
bacca-laureate and in the higher education field, the ABP, Desing Thinking and other
methodologies.

This process has been implemented as of the year 2020, result-ing in the publication
of 8 scientific articles published in indexed journals and several projects that are being
followed up in order to link them with society and subsequently publish the results.
Currently the Ministry of Education through the department of continuing education
promotes the course called "Training in Soft Skills and ABP" in order that students are
able to generate innovation projects or ventures, whether collective or personal, all this in
order to solve a latent social problem in the country such as unemployment, so far this
year presents a figure of 5.7% unemployment nationwide, to achieve the goal of innovating
the ABP has the following stages: Steps for the application of Problem Based Learning.
According to Eggen and Kauchak (2015) the application of PBL in the classroom should be
developed in 5 stages: Stage 1: Identify a question Stage 2: Generate hypothesis Stage 3:
Gathering information Stage 4: Hypothesis evaluation Stage 5: Generalize Content closure
in a problem-based learning class occurs when students tentatively generalize about the
results based on the information. Over time, they develop a tolerance for complexity and
ambiguity that can help them understand and cope with the complexities of life. Finally, it
should be noted that, at the end of the last stage, Problem-Based Learning also provides
opportuni-ties for the student to reflect on the process, and so the student can be expected
to be able to transfer it to other classroom activities and also to his or her daily life, which
is its own form of generalization.

3. Results
3.1. Data analysis

In the final stage of the research process, the data collected from the interviews were
analyzed, as well as the results of the stu-dents’ projects. It should be noted that the projects
are always evaluated on the basis of the rubrics established by the institu-tions and related
to the regulatory body such as the CES and the Ministry of Education.
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Figure 2. This graph shows the results of the student surveys. The items correspond to :(a) Total
number of respondents (b) The affirmative responses for each parameter proposed in the analysis.

The following is a detail of each of the seven parameters used in the survey applied to
both high school and technological students:

Table 1. There are seven points proposed in the analysis

Number Analysis items
1 Digital Tools
2 STEAM
3 Use of Technology in the classroom
4 Project Linkage
5 Economic Resources
6 Knowledge of Teaching and Learning methodologies
7 STEAM teachers

3.1.1. Statistical analysis
The analysis of the results of the student surveys yielded the following data:
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Figure 3. This graph represents the statistical analysis of the analysis parameters :(a) Interpretation
of the data (b) The affirmative answers with their respective percentages.

The projects that were obtained as a result of the work of the entire academic period
were taken into account, for the tabula-tion of data was made based on the total number of
students surveyed in relation to the answers to each of the questions, obtaining as a result
the third value which would be the statistical response.

The parameters of analysis in the research are:

e Use of Digital tools;

e STEAM;

*  Use of Technology in classes;

*  Project linkage;

*  Economic Resources;

¢ They know teaching-learning methodologies;
e  STEAM teachers;

Interpretation and analysis of the results of each parameter:

1. 73.85% of students agreed that currently, due to different factors such as the pandemic,
teachers have incorporated the use of digital tools in the classroom, including the
term gamification in the teaching and learning process. ;

2. 72.31% of students mentioned that they are applying the STEAM approach in the
projects they generate, integrating the majority of subjects, that is to say, as a project
that integrates knowledge.;

3. 76.54% of students do use some technological resource in the classroom, however in
this aspect the economic situation of the students must be considered, in some cases
the same student shares a mobile device with several members of the household to
receive classes, due to the current pandemic.

4. 56.92% of students mention that there is a linkage of the pro-jects, that is, if they solve
an existing social problem through technology.

5. 82.69% of the students mentioned that they are indeed able to acquire materials to
develop the projects and put them into operation.

6. 73.89% mentioned that they have indeed heard of these meth-odologies, especially
that there is a lot of talk about the inverted classroom, which is a term that has been
heard since virtuality.
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7. Only 16.9% of students consider that the teachers who teach the classes can be
considered STEAM teachers. It should be noted that in the previous discussion
and training, it has been men-tioned which are the aspects of a STEAM teacher based
on (Cortez, 2011)..

4. Discussion

Once the analysis of the data collected from the surveys and the analysis of Sumak
Kawsay was done, it was determined that there is a considerable social problem according
to the data collected by the National Council for the Equality of Disabilities of Ecuador.
047b people registered in groups of vulnerable sectors and in Azuay in the canton of
Cuenca, where the research was carried out, there are 20,221 people who belong to the
group of people with some type of vulnerability and of which 29.36% are older adults and
17.8% are in a range of 10 to 24 years, and only 40% of members of these social sectors are
studying, Therefore, the parameters established in the Sumak Kawsay are not met, and it is
an opportunity for the different projects, electronic devices, web and mobile applications
that are developed in the institutes and schools to contribute to a more comprehensive
compliance with the plan of good living.

5. Conclusions

Teacher training is the key to quality education and the change in the traditional
teaching and learning model forced teachers to incorporate digital tools, teachers are ready
for these changes are called digital students, They have a wide mastery of techno-logical
tools which facilitates the integration of new tools that accompanied by a planning will
generate social impact projects that can contribute to the fulfillment of the "Plan of Good
Living" or Sumak Kawsay that with a STEAM approach and the use of appropriate tools
can solve problems, generate entrepreneur-ship or contribute to the development of the
productive matrix of the country. Currently in the planning of the Ministry of Edu-cation is
already suggested the use of some digital tools such as TINKERCARD which is an online
platform that allows the de-velopment of basic electronics projects and as you progress you
can use different microcontrollers, also integrates 3D modeling and at the same time Scratch
is used as a basic programming tool, that is, in the classroom gamification is integrated.
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