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Abstract

Nowadays, data management has grown exponentially. A
specific case is the few universities with limited resources
that each year make a new entry process, in which
hundreds of answer sheets are generated and evaluated by
hand. In this context, automating the evaluation of
characters implies an important saving of human resources
and time; what it entails in an increase in productivity. The
purpose of this document is to present a proposal with a
simple methodology to be able to create a program that
automatically evaluates exam answers sheets, which will
improve the delivery time of partial and final grades.

Computer vision, Optical recognition, Automatic
evaluator

Resumen

En la actualidad, el manejo de datos ha crecido
exponencialmente. Un caso concreto son las algunas
universidades con recursos limitados que cada afio hacen
un proceso de nuevo ingreso, en los cuales cientos de hojas
de respuestas son generadas y evaluadas a mano. En este
contexto, automatizar la evaluacion de caracteres implica
un importante ahorro de recursos humanos y tiempo; lo
que conlleva en un aumento en la productividad. El
presente documento tiene como finalidad presentar una
propuesta con una metodologia simple poder crear un
programa que evalle automaticamente hojas de respuestas
de examenes con lo cual se lograra mejorar el tiempo de
entrega de calificaciones parciales y finales.

Vision por computadora, Reconocimiento &ptico,
Evaluador automético

Citation: URUETA, Daniel, RIOS, David, ALANIS, Reynaldo and MOTA, Juan. Simple Test Evaluator based on multiple
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Introduction

The research  instruments to  obtain
representative information of a group of people
such as: questionnaires, interviews, surveys,
exams, etc.,, are frequently handled by
companies and institutions. you get them from:
questionnaires, interviews, surveys, exams, etc.
This type of instruments are usually applied
through the use of paper and rarely digitally, this
causes a certain volume of information to
analyze and evaluate later; the information
collected is digitized in order to store the survey
data, causing a loss of time. In this context,
automating the detection of characters implies an
important human resources and time savings;
what it entails in an increase in productivity. At
the same time, the quality of the service can be
improved, avoiding human errors.

To evaluate each answer sheet it is
necessary to recognize each mark on it, relate it
to an answer and compare it with a correct
answer for each question, systems for the
recognition of marks in exams, require special
sheets with many marks of reference and
synchronization, in this systems, the answer
sheets are introduced to a dedicated scanner
which emits a light from one side of the sheet
and measures the intensity with which it passes
through the paper detecting variations in where
the marks are. The results are good and fast, but
it depends on the format that each manufacturer
establishes, the purchase of special copyrighted
material and access to the corresponding
scanner. However, with the mobile technology
advance, the decrease in price and an increased
of its capabilities; it is possible to implement
Optical Mark Recognition (ORM) through
software algorithms, which by means of a
photograph are able to recognize the marks In
the answer sheets, identify with which option
they are related and compare with the correct
answers.

Although in the literature there are some
proposals for the automatic evaluation of answer
sheets based on computer vision, it is worth
mentioning that these have license costs either
for their use or based on the software necessary
for its construction and operation. Therefore,
creating a method not only simple but also
without associated costs for the use of those who
can not pay the cost is necessary for anyone to
make use of it.

ISSN-On line: 2539-1372
ECORFAN® All rights reserved.
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The following sections detail the theory
behind the methods used in the proposal and in
turn the subsequent construction and start-up
methodology. Finally, the results obtained and
the conclusions are shown.

Objectives

- Develop software with computer vision
for the automatic evaluation of answer
sheets with items

- Design a simple and friendly user interface

- Evaluate software and verify its accuracy
and precision

1.1 Concepts and definitions
1.1.1 Capture and Acquisition of images

The process of capturing the image refers to the
way in which it will be obtained, either through
a digital camera, a scanner or some other device.

1.1.2 Preprocessing

This stage includes techniques for binarization,
noise reduction, contrast enhancement, among
others. To do this, various filters are applied to
the images.

Filtering techniques are methods of
highlighting or  suppressing, selectively,
information contained in an image, to highlight
some elements of the image, or to hide
anomalous values.

1.1.3 Contrast enhancement
1.1.3.1 Grayscale

The gray scale is the representation of an image
in which each pixel is drawn using an individual
numerical value that represents its luminance, on
a scale that ranges between black and white. In
this, when dealing with JPG-type images, the
RGB value of their colors is averaged and the
average is assigned as a new RGB value,
resulting in a grayscale image.

URUETA, Daniel, RiOS, David, ALANIS, Reynaldo and MOTA, Juan.
Simple Test Evaluator based on multiple choice questions for
Universities with a limited Budget. Journal-Republic of Colombia. 2019
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Figure 1 Comparison between the original color image
and its conversion to grayscale

1.1.4 Noise reduction
1.1.4.1 Filters step bass

It aims to soften the image, they are useful when
it is assumed that the image has lots of noise and
you want to delete. They can also be used to
highlight the information corresponding to a
particular scale (size of the filter array); for
example, in the event that want to eliminate
variability associated with the types of cover in
the image thus standardising its response.

1.1.4.2 The median filter

It has the advantage that the final value of the
pixel is a real value present in the image and not
an average, this reduces the blur effect that have
images that have suffered a media filter.

In addition, the median filter is less
sensitive to outliers. The drawback is that it is
more complex to calculate since there to sort
different values that appear in the pixels
included in the window and determine what the
core value.

=

Figure 2 After applying a filter medium in a vicinity of £3
samples

1.1.5 Description
At this stage, convenient features are obtained to

differentiate brands, like the shape, size, area,
etc.

ISSN-On line: 2539-1372
ECORFAN® All rights reserved.
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1.1.6 Hough’s Transform

The Hough transform was proposed by Paul
Hough, initially this technique only applied to
the detection of lines in an image, later extended
to identify any Figure that he could describe with
a few parameters; commonly circles and
ellipses. The Hough transform belongs to the
Group of border-based segmentation techniques.
Segmentation is carried out through the
detection of the boundaries of each region, i.e.,
detecting the edges of the image. It is a very
robust technique against noise and to the
existence of gaps in the border of the object. In
the application of the Hough transform to an
image, it is necessary to first obtain a binary
image (usually in black and white) pixels which
form part of the border of the object.

1.1.7 Admission

The last step is recognition. So, it is necessary to
make the interpretation of the input data. This is
accomplished through the establishment of a
correspondence of the obtained images through
the previous process attributes.

1.1.8 Statistical pattern recognition
Basically, it consists of searching within a
parameter space, class or model closest to the

object in the image description.

Cl

>

Figure 3 Parameter space with two parameters and three
classes

Methodology
2.1 Application developtment

The following software was used to develop the
progrm:

- Python 3.7
— OpenCv
— PyQT5

URUETA, Daniel, RiOS, David, ALANIS, Reynaldo and MOTA, Juan.
Simple Test Evaluator based on multiple choice questions for
Universities with a limited Budget. Journal-Republic of Colombia. 2019
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The general operation is presented in the
next Figure:

Sezn the Calenlation of
B of the imazs

Conversion to i — Besiza the
Erayscale mzge

. Dietection of
Filter B
application to I n:m"_le borders,
rEmOoVvE nolse circles and
cemtrotds
Estracticn of Detection of
coordinates of | e—— reference
] ar pomts of the
Imzage
Diata comparizoa Evaluation and
"anchmarks™ md deployment of
“coordimates of weightnge
each rezponss” obtainad

Figure 4 General operation

Taking advantage of the capabilities of
smartphones, is made using one for taking
pictures of the answer sheets, each response
sheet has used reference marks the user is to be
guided to take the picture as seen in Figure 5 and
the photographic You afias include the field of
answers that you want to evaluate.

T AB coDl
0000
1@000

20000
30000

410000
s0O00@

£X Jelole?

Figure 5 Answer, the red marks are the visual reference
for the software
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They must meet certain conditions to
make the evaluations properly, it is necessary to
establish a format of image with good resolution
that allows better analyze photography, scale the
image to a suitable size and orient correctly the
image, that's taken the following assumptions:

- The provided template will be used

- All circles are filled in its entirety

- The image taken will possess a proper
orientation

The image is obtained using the reference
marks on the answer sheet and begins processing
to retrieve information, the Hough transform is
used to detect circles formed by the answers, this
transformed works best when there is few
elements in the picture, that's why it applies a
filter media and anti-aliasing that degrades the
elements formed by thin lines such as the circles
without refilling so Hough transformed, not take
them into account; Subsequently, each detected
circle is calculated as its centroid (see Figure 6).

A B C D
0000 0000 (OO0
1000 @ o ®
: 0000 » @ » O
JoJol Jo O ®
1000 @ O ®
a) b) c)

Figure 6 a) image of the obtained answer sheet. b) answer
after the filter sheet to highlight circles and blur thin lines.
c) calculated in each detected circle centroid

Results

Figure 7 a) Picture of the answer sheet that the program
receives as input. b) original image converted to grayscale.
c) image in grayscale with median filter

With the aim of making this process
easier and more intuitive for the user, created a
GUI where the user enters the image of
responses and the image of the correct answers
to compare them and qualify (see Figure 8).

URUETA, Daniel, RIOS, David, ALANIS, Reynaldo and MOTA, Juan.
Simple Test Evaluator based on multiple choice questions for
Universities with a limited Budget. Journal-Republic of Colombia. 2019
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Figure 8 System graphical interface

The program extracts information about
the answers chosen, and can add a factor of
tolerance to the position to improve the detection
of the response, a minimum radius giving the
possibility of detecting smaller circles (see
Figure 9).

Acchivo bicaifexamfrealz.ong | | Browse

Respuesta 1 = B -NO
Respuesta 2 = A -NO
Respuesta 3 = D -NO
Respuesta 4 = B -NO
Respuesta 5 = B -NO
Respuesta 6 = A -NO
Respuesta 7 = D -NO
Respuesta 8 = A -NO
Respuesta 9 = B -OK
Respuesta 10 = D -NO

TOTAL ACIERTOS: 1

Figure 9 Running Software
Conclusions

While traditional qualification processes with a
scanner are faster and more efficient, the use of
techniques of optical recognition by a computer
software for the evaluation of answer sheets is an
excellent choice of low-cost when It is obtain
assessments; This since free software tools were
used. Due to its simplicity, it is possible that
anyone with basic knowledge can do a
deployment with the methodology shown. As
enhancement to the system, should be expanded
the conditions under which the program
recognizes the answers on the answer sheet, also
raises the possibility to migrate to mobile
devices in which will be allowed to take the
picture and make the real-time evaluation.
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Abstract

Faced with this global reality characterized by inequality
and abuse, it was highly interesting to inquire about the
situation of some indigenous communities and the way in
which their structure is configured, as well as what the
implemented conditions have allowed them to coexist
before the multiple theoretical globalizing development
proposals that seek to homogenize markets and
culture. For this purpose, a qualitative quantitative mixed
methodology was used, from a humanistic approach,
which corroborated interesting results regarding the
structure and functioning of the social dynamics of the
community, allowing to evaluate and analyze the change
and evolution of social organizations and institutions as
well as of its interaction with the social reality, the modes
of production, economic, cultural, political, ecological,
etc., centered on the interaction of the individual with his
environment, where all the possibilities of evolution or
involution of the same are gestated, being It is possible to
identify achievements and social possibilities for the
improvement of community life as well as the generation
of its history.

Social Dynamics, Psychosocial aspects, Original
communities

Resumen

Ante esta realidad mundial caracterizada por la
desigualdad y el abuso, resultdé altamente interesante
indagar cual es la situacion de algunas comunidades
originarias y la manera en que esta configurada su
estructura, asi como cuales han sido las condiciones
implementadas que les ha permitido coexistir ante las
maltiples propuestas tedricas globalizadoras de desarrollo
que buscan homogeneizar los mercados y la cultura. Para
tal efecto se utilizo una metodologia mixta cualitativo
cuantitativa, desde un enfoque humanista, la cual
corroboré interesantes resultados respecto de la estructura
y funcionamiento de la dindmica social de la comunidad,
permitiendo evaluar y analizar el cambio y evolucién de
organizaciones e instituciones sociales asi como de su
interaccion con la realidad social, los modos de
produccion, econdmica, cultural, politica, ecoldgica, etc.,
centrados en la interaccion del individuo con su entorno,
en donde se gestan todas las posibilidades de evolucion o
involucion de la misma, siendo posible identificar los
logros y posibilidades sociales para el mejoramiento de la
vida comunitaria asi como la generacion de su historia.

Dinamica Social, Aspectos Psicosociales, Comunidades
originarias
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Justification

The problem addressed in the present
investigation has become an object of reflection
on which the need arises to know the processes
and actions that are being carried out by the
communities object of analysis, which from the
point of view of their Social Dynamics, have
solved problems and faced difficult situations
obtaining significant results, as they are, for the
present study: Cuetzalan del Progreso in the
Sierra Norte of the state of Puebla and Sta.
Catarina Lachatao in the Sierra Norte of the state
of Oaxaca.

These communities have similar
characteristics observed in their social,
economic, political and  environmental
configuration, which will allow them to
understand  their  worldview as native
communities immersed within the World order;
and the way in which these communities have
designed a social dynamic that has allowed them
to preserve their identities, grow and maintain,
over time despite globalizing proposals, a
situation that was considered a preponderant
reason for analysis.

Problem Statement

Given this global reality, it was interesting to
know what the real situation of the
aforementioned communities is regarding the
Social Dynamics and what are the conditions
that have been implemented to coexist with the
global development proposals since they
currently coexist in the territory national, 62
ethnic groups and approximately the same
number of languages are spoken; in 2015 the
total indigenous population in Mexico is
12,402.95 and according to studies done by the
National Commission for the Development of
Indigenous Peoples (CDI) in conjunction with
INEGI these are found in 64,172 locations
encompassed in 494 municipalities, where only
in Oaxaca there are 245 of it.

These groups are defined as communities
that share ethnic identities, ways of life and
speak an indigenous language, according to data
from the National Institute of Statistics and
Geography (INEGI). A large part of these
villages have a structure that has allowed them
to survive despite of the multiple development
proposals including the globalization proposal,
which seeks to homogenize markets and culture.
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Taking into account the above, it was
essential to know what communities have done
in the construction of the internal processes of
social dynamics that have allowed them to meet
the needs and guide the events that have guided
the actions to achieve a better quality of life for
its inhabitants, promoting conscious, responsible
and committed citizens, aware of their individual
rights and public duties, capable of building
collective interests, based on particular interests
as well as the understanding of the world with
the capacity to interpret, process, but in
particular, build it responsibly and sustainably,
favoring, human development through the
design of strategies that have counteracted the
risks that inherently entail belonging to a global
community, as well as to the unpredictable
nature.

Methodology

For the investigative development of the Social
Dynamics (Guerrero 2001) of the communities
under study, it was necessary, first, to make a
theoretical journey that allowed us to
understand, from a panoramic vision, their
worldview and ideological position as original
communities and determine how these
communities have managed to preserve their
identity, grow economically and sustain
themselves, despite the modernization process.

For this, it was necessary to use a mixed
qualitative-quantitative method, addressing the
research from an ethnographic methodology in
its first phase, using various techniques such as
observational guides, active observation with
immersion in the communities, binnacle,
structured and unstructured interviews with
staff of the community, video recordings and as
well as the creation of a photographic archive
resulting from all the previous activities; This
stage was carried out under the methodological
design of the Rincdén ethnographic spiral.

Analysis of the
information

» Obtaining
definitive
results

the diagnostic
ort

- Second Visit *Third field visit: * Preparation of
- Determsination of the | | Application of
rrrrrrr h scheme measuring

instruments

\ J

—

Figure 1 Rincon Ethnographic Spiral
Source: Elaboracién propia con base en datos del espiral
etnogréfica de Rincén feb 2018.
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a).- The exploratory and reflection phase:
Initial phase, which defined the area of the
problem and made the first contact with the
objects of study, as well as the beginning of the
review of the scientific literature to know what
has been said to date regarding of the research
topic.

b).- Planning phase: The resources and
time available were defined and organized, at
what time the communities would be contacted,
when and how the information would be
collected, how much time would be available in
the data analysis.

c).- Stage of entry into the scenario: The
sample was selected and the inclusion criterion
was determined depended more on the quality of
the information that is collected than on the
quantity, this information together with the
previous one allowed to elaborate the art study,
the conceptualization and operationalization of
the variables, as well as the elaboration of the
theoretical and methodological scheme.

d).- Data collection and analysis phase:
the various techniques were selected and the
measurement instruments used were developed,
the communities were visited for the application
of the pilot and final questionnaire.

e).- Stage of withdrawal from the stage:
This phase was characterized in that the data
collection was completed, the data obtained
from each of the techniques used were integrated
and interpreted.

g).- Development phase of the research
report: Communicate the results obtained,
condensing the results of the techniques used in
order to perform a process called triangulation of
instruments in conjunction with the sociogram,
cladogram as well as the comparative process in
order to provide greater degree of reliability and
validity.

Regarding the quantitative methodology,
first, the processes of conceptualization and
operationalization of social dynamics were
carried out, the design of the measuring
instrument, its application, data collection and
processing. Taking into account the proposals of
Jhon Twigg (2013), Munist and Santos (2012),
as well as the proposal of Urie Bronfrenberner
(2003), with ecological theory, 2 dimensions
were defined that determined the Social
Dynamics within the community.
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They are the Sociological and
Psychological breakdown in their respective
dimensions, categories and indicators as can be
seen in Figure 2: Model of social dynamics.

"\. . Formation >
ar Idemi_:y B
‘\‘_7 settings >
ot
Kk _zazi;_ D) M Montero (2002)
s )

Figura 2 Modelo de Dinamica Social
Source: Elaboracién Propia con base en diferentes
autores Feb 2018

The Sociological Dimension It was
defined as the set of social phenomena that occur
in the interaction between institutions,
organizations: social groups, family and
situations, considering them within a social
structure and historical moment, which
determines the identity and social awareness of
the inhabitants. Psychological dimension as the
process resulting from the interaction of
affective-cognitive and social areas that combine
in all behavior of community members within
the social group.

Sociological Dimension: Categories and
Indicators

Social Problems: This category is
defined as the condition that affects a whole
community in a generalized way that makes
everyday life difficult, being its indicators
Economic and Labor Conditions, Insecurity,
Addictions and Pollution and Deforestation.

Globalization: This Category is defined
as the Integration of indigenous communities
into the world market based on culture and
identity to favor or promote their own economic
and social development and their indicators are
Competitive and Program Integration Capacity.
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Governance: Category that is defined
as the technical and political capacity with
which the authority has to exercise power and
give solution to the demands of the community
that favor economic and social development,
being its indicators Formal Legal Systems,
leadership, Surrender of Accounts.

Psychological Dimension: Category
and indicators Regarding the Psychological
dimension A category was identified, based on
the theoretical proposal made by Montero
(2002) considering

Community Psychology: Community
Psychology It was conceptualized as the forms
of behavior that allow community life,
considering the affective and cognitive aspects,
as a result of the interaction of organisms and
institutions with the inhabitants, which shape
their sense of belonging, identity and collective
consciousness within a social context; Five
indicators  were identified:  Awareness
formation, ldentity configuration, Solidarity,
Cohesion and Self-management.

Subsequently, a questionnaire was
designed on the Likert scale from 1 to 5, where
each indicator corresponded to 4 items, having
a total of 56 questions, which allowed
quantifying the data, once the information was
obtained, it was statistically processed.

Results

The main objective of the first phase phase I, was
the study of how the Social Dynamics is
configured obtaining interesting results that
allowed us to understand the internal processes
of the communities subject to study and
everything that constitutes them, as a result of
the interactions of people with the rest of the
society: culture, institutions, organizations and
with the other members of its social field,
determined by its history and subject to customs,
beliefs, traditions, geographical situation and
territory, marking a generalized behavior, which
has shaped its identity, feeling of belonging and
social awareness, characterized by the
malleability that has allowed them to develop a
whole resilient structure and achieve a better
quality of life.
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The graphs are shown below. resulting
comparatives.

Social problems

Very good
Okay
Enough
Regular

Bad

0.0 10.0 20.0 30.0 40.0 50.0 60.0

Cuetzalan w Lachatao

Graphic 1 category: Social problems
Source: Own elaboration based on research results May
2019

Social Problems is a category of the
Sociological dimension and integrates the four
indicators: Insecurity, addictions, Pollution and
deforestation, working conditions it can be
observed in general that in both communities
there are conditions to counteract social
problems with a small advantage for
Sta.Catarina Lachatao since in relation to
addictions, the community does not have
canteens established by an assembly agreement,
so the rates of alcoholism and drug addiction are
nonexistent, which affects the conditions to
counteract social problems, so there is no risk to
break the stability of the community unlike
Cuetzalan del Progreso.

Globalization

Very good
Okay
Enough
Regular

Bad

0.0 100 200 300 40.0 500 60.0

Cuetzalan = achatao

Graphic 2 Category: Globalization
Source: Own elaboration based on research results May
2019
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Regarding the importance of integrating,
generating and participating in national
programs  for the communities, both
communities consider it very important as seen
in the graph and are working on the generation
of various non-governmental organizations,
cooperatives and associations that are promoting
both economic as social development.

In this regard, Cuetzalan del Progreso has
developed several programs with more
consistency; both communities also consider
that it is still necessary to develop more
programs in order to grow the community
without losing their identity, as can be seen in
graph 2.

In relation to competitiveness, regarding
the development of activities that rewards them
to be attractive to tourism, as well as being able
to compete with other communities in terms of
products and services, although in the case of
Sta.Catarina Lachatao does not develop
handicraft products, they consider that there is a
great tourist attraction with a new proposal
called, community tourism (Palomino 2016)
where visitors are offered experiences close to
people and nature, in the same way that
Cuetzalan del Progreso with the difference that
this community produces various crafts and
products; both communities are innovating in
tourism programs and services.

Governance

Very good
Okay
Enough 55.9

Regular

Bad

0.0 100 200 300 40.0 500 60.0

Cuetzalan = Lachatao

Graphic 3 Category: Governance
Source: Own elaboration based on research results May
2019
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In relation to the category of governance
with respect to the indicator: formal legal
systems, as shown in graph 3 Sta. Catariana
Lachatao considers that its structure is very
solid, the council is recognized by the
community, which is chosen by assembly, by
customs and customs, accompanied by non-
governmental groups or committees to support
the authority, formed by people from the
community; In the case of Cuetzalan del
Progreso, the representatives of the town
councils are elected through political parties
with a communal nuance of participation, where
there are support groups for the authorities.

In relation to leadership where the
authorities  administer the assets and
cooperations of the community, accountability is
done through assemblies on the results of the
actions; Lachatao believes that the authorities
have the capacity to direct, work together with
the support groups, listen to the proposals and
propose new projects for the community, in
relation to Cuetzalan del Progreso, consider that
the authorities need to develop greater leadership
and better relationship with the community
organizations.

Comparison of the Psychological Dimension

Psychological Dimension

Very good
Okay
Enough
Regular

Bad

0.0 20.0 40.0 60.0 80.0 100.0

Cuetzalan = Lachatao

Graphic 4 Dimension: Psychological
Source: Own elaboration based on research results May
2019

Regarding the category Community
psychology that includes as indicators the
identity configuration, awareness formation,
self-management, solidarity and cohesion; in the
development of the investigation, as a result of
the application of the instruments used, very
important characteristics were identified in both
communities, product of their worldview and of
the self-concept that as original peoples they
preserve very jealously.
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Among these are anthropologically
inbred features (Vargas 2014), referring to the
desire not to incorporate members outside the
social group, jealous of the preservation of their
identity, which triggers proposals and processes
very characteristic of their ideology, proud of
who were and remain.

This leads us directly to talk about the
psychological dimension; how interesting it was
to identify a close relationship between the
sociological and the psychological, configuring
the Social Dynamics, are the faces of the same
coin, are so closely related, one leads to the other
and she feeds back, and they could only be
separated by issues study.

All this contributed to emphasize the
psychological processes of the community,
allowing to point out the observation in the
mental health of the community in general
(Sandoval 2004), since mental health is a
primary concern today in all societies of the
world, due to the increasing number of cases that
are added year after year, and due to the high
costs involved in being able to face what is
already being considered as an urgent public
health problem, from prevention, approach and
rehabilitation of people with these types of
conditions.

In this way it was important to consider
it as an aspect worthy of being observed and
identify its components such as: depression,
anxiety that causes altered emotional states,
anguish, neurosis, psychosis to schizophrenia,
triggering various somatic diseases manifesting
on a physical level, even antisocial behaviors
such as frustration, violence and destitution and
their adjuvant alcoholism, smoking and drug
addiction.

For this, it was necessary to consider two
aspects, first of all understand that it is mental
health (Sandoval 2004) and define it as a state of
well-being in which the individual is aware of
their own abilities, being able to face the normal
tensions of life, work in a productive and fruitful
within a state of balance between his person and
his socio-cultural environment that guarantees
his labor, intellectual and relationship
participation to achieve a well-being and quality
of life being able to contribute and give back to
his community.
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And on the other hand to understand the
health and emotional and mental well-being seen
from their ethnic worldview, where everything
in nature has a function to fulfill, not for itself
but for others, to understand that the tree does
not feed on its fruits if they are not for others, the
flowers expand their aroma so that others can
persist it, where everything in nature has a reason
to exist, with greater reason the human being,
nature's masterpiece.

The reason for existing on this plane is
very important, and its existence has value
depending on what you do for others which will
nourish your soul giving meaning to your life. In
such a way that identifying the worldview
(Hinojosa and Ruiz 2015) allowed us to
understand what are the reasons for the low
incidence regarding emotional and behavioral
problems as well as adjuvants such as
alcoholism, smoking and drug addiction.

For example with respect to addictions,
in Sta. Catarina Lachatao there is really no
problem of addictions, they consider that the
population size allows greater control; By
arrangement of the assembly there are no
established canteens, nor sales of any alcoholic
beverage in grocery stores, that does not mean
that they are not consumed, the drink that is
taken is mezcal and is made in collective
activities of the community or family.

Regarding the sacred silvers such as
mariguna, poppy, foripondio, St. John's wort,
tobacco, they are consumed only in ceremonies
or as medicine for specific diseases by
community healers and healers.

In Cuetzalan del Progreso there is a
greater problem of addictions mainly
alcoholism, it is interesting to emphasize that in
the community there are five established
canteens, and in the miscellaneous alcoholic
beverages are mainly sold beer.

There is more indiscriminate sale and
consumption of alcohol, in the same way,
although it is not yet a daily practice in young
people and adults, there is the consumption of
sacred silver more frequently, without curative
or ceremonial purpose.
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Alcohol consumption predisposes to a
state of addiction and therefore to altered states
of consciousness, violence and social problems,
these behaviors if observed in Cuetzalan del
Progreso, in an average percentage that does not
have control if it could affect social dynamics,
because there have been reports of violence and
robberies, a situation that does not happen in Sta.
Catarina Lachatao the reports of violence have
not been carried out under this influence and
robberies do not exist.

Regarding mental health problems, it was
observed that depression and anxiety rates are
minimal in both communities, comment that
they have experienced them, but in situations of
grief, family problems, or situations of some
contingency in the community but that in none
of the cases have been medicated, only in some
occasions they are treated naturally.

So the way they solve and face emotional
problems, whether personal or family, are in a
socialized way, as a first alternative they turn to
grandmothers and grandparents, godparents and
godmothers  who acquire very close
commitments with the godson or goddaughter ,
which has a very important function within the
community, occupy a relevant place after the
parents and has the authority to draw attention,
in the same way they turn to the village priest,
the church or the cemetery to speak with their
grandparents ; that feeling of accompaniment
and belonging, strengthens their self-esteem and
gives them support to solve the problems;
problems everyone has at some point in life.

It is extremely interesting to identify that
all aspects of life are socialized, in the most
important events of a family such as births,
baptisms, weddings and funerals the community
is present with the help in species, economic and
participation with accompaniment; in the same
way when an accident or natural disaster occurs,
in Sta. Catarian Lachatao and all the indigenous
peoples of both the Sierra Norte de Oaxaca and
central valleys it is called Guezaa, word from
which the word Guelaguetza comes from, a
tradition that is also found live in the community
of Cuetzalan del Progreso.

It is surprising to recognize preventive
processes as part of their own social structure,
knowing what the development of a psycho-
affective structure means.
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This intensioned design is very
interesting, since community accompaniment is
extremely important in the development of
cohesion, in the ability to manage from the
individual to the collective, as well as in the
formation of conscience, configuration of
identity and in the elaboration of your own self
concept. This whole process stimulates the
development of high self-esteem for everything
they know about themselves through history,
fundamental characteristics that have allowed
them to develop Community Resilience, in its
four dimensions.

Comparison of the Sociological Dimension

What can be seen in figure 5 is that Cuetzalan del
Progreso supports more its development in the
social dimension, for its various cooperative
organizations and existing groups, which has
allowed them a higher level of economic
development mainly generated by tourism since
This is a magical town. Of course, Sta. Catarina
Lachato is also working hard on this aspect, and
there are various support groups, the social
structure is communal, although they themselves
recognize that it is necessary to further promote
this aspect.

Sociological Dimension

10.0
0

VERY GOOD

OKAY

ENOUGH

REGULAR

BAD

0.0 20.0 40.0 60.0 80.0

Cuetzalan m Lachatao

Graphic 5 Dimension: Sociological
Source: Own elaboration based on research results May
2019

In both communities, the sociological
dimension is based on a strong social structure,
millenary with minimal modifications until
today, in the case of Sta. Catarina Lachatao that
governance structure based on the system of
charges consists in the execution of offices that
are previously defined by a certain period, which
are rotated among the members of the
community.
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The offices are hierarchically arranged in
three parts, those related to the political, social
and religious and includes all members of the
community, no payment is received during the
period of service, on the contrary, it is more
frequent that the position means a considerable
cost in time of work invested and cash, but as
compensation, the position gives the head a great
prestige in the community and after having
assumed the most important positions, it is
considered as the main.

All these assignments are given within
the assembly that is the highest authority,
respecting this millenary structure that has
remained until today, and that is the rector of all
aspects of the social, economic, cultural,
environmental and  religious  structure,
characterized by being a community and called
communality in the indigenous communities of
the Sierra Norte de Oaxaca and Comunalismo in
the Sierra Norte de Puebla. It is about the daily
way of life in these communities, so it is not
explicit, but it is always present and becomes
evident at all times of life.

The community (Martinez 2015), is the
ideology, thought and action that has allowed
communities to face and solve challenges and
problems that history has given them.
Recognizing and recording this character has
been an arduous work through which this
community character and its manifestations have
been shown in the different spheres of daily
activity; The importance of understanding and
preserving this way of life, focuses on the future
of survival and transcendence of ancient
peoples.

The communism (Korshaek 2009) in the
Sierra Norte of the State of Puebla, has survived
over hundreds of years, in the municipalities and
auxiliary boards of Cuetzalan del Progreso until
today, there are small modifications such as the
integration of the town hall by payroll, elected
by the assembly and exercising its functions
under the system of charges; unlike the head of
the district that is Cuetzalan del Progreso, for
several years now its system of election of the
council is governed by political parties; Despite
this, the basis of its social structure is
communalism.
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The participation of the community in the
various social and cultural aspects is very active,
which has allowed the essence of community life
not to be lost, a very close contact, solidarity and
relationship is observed and the soul of
communalism lives on the day of Sunday
morning square, listening to the majority of the
inhabitants sing their mother tongue, the nahualt,
when offering their products and in the daily
talks.
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Conclusions

Following the results obtained, we can affirm the
existence of a type of psychology, not in the way
of feeling emotions or feelings, but in the way of
persisting reality, the world and conceptualizing
it with a very different vision, which transforms
the meaning of life itself; It is interesting that
there is an ethnic psychology with its own
structure, which configures all the self-concept,
identity and feeling of belonging and gives an
emotional support that allows them to
satisfactorily resolve emotional conflicts both at
personal, family and community levels.

This structure based on communality and
communalism is the opposite of individualism,
the communal territory to private property; the
compartment, to the competition; the exchange
to the business; diversity to equality, tequio and
slaughter ~ of salary  payment,  Dbeing
interdependent and non-dependent, where there
are representatives not authorities.

The communality in the northern
mountains of Oaxaca represented in Sta.
Catarina Lachatao and its agencies and the
Communalism in the Sierra Norte de Puebla
represented in Cuetzalan del Progreso and
agencies, is considered a way of naming and
understanding the indigenous collectivism.
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It is more than a taste for the gregarious,
it is actually a structural component of the
indigenous peoples, without ever forgetting their
centennial historical roots; a culture with a
multiplicity of physical aspects, of knowledge
and practices that differentiated them from other
groups of communities; an own language and
therefore an identity.

Certainly it is a practice based on their
ancestral  worldview, which  has been
strengthening over time as it has served the
original peoples of the northern Sierra of Oaxaca
and mainly Sta. Catarina Lachatao and
Cuetzalan del Progreso where yes communality
and communalism were only one characteristic,
there would be no way to propose them as the
axis of community life, the reality is that it is
something omnipresent, respected, considered as
their own and therefore transterritorial in force,
that is, even outside the community, to adapt
communal life within the globalized world.

So that understanding this logic allowed
us to understand how the social structure works
and the way in which everyday life is defined
and articulated that permeates everything and
everyone, in all areas of life, in their feelings, in
their thinking, in their perception of the world, in
the configuration of their self-concept, giving
them a feeling of security, of accompaniment at
all stages of life and that has allowed them to
organize in such a way that they have
successfully cohabited in a globalizing world,
without losing their identity.
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Abstract

At present, intellectual capital is the most important resource
for all organizations. Therefore, in the present research work
the integral study will be carried out in the academic area of
an institution of higher secondary education, in the state of
Tabasco. It is proposed to design an instrument, which is
considered a hybrid as it is formed by intangible information
that is interpreted by the researcher and translated through a
Likert scale to a quantitative data that allows to locate the
study factor in a clear way to determine its degree of influence
in the generation of intellectual capital. In addition, these
factors are taken from experts in the study context whose
experience allows them to give their opinion. This
information is included in a double entry table that allows to
find the key factors of incidence in the subject of study. The
study is duly justified because it allows us to find the key
factors that have the development of human resources to
intellectual capital, which greatly benefits the context of
study, in addition that an integral evaluation instrument will
be provided since it covers tangible and intangible aspects in
the measureme

Intellectual Capital, Intangible, Likert

Resumen

En la actualidad el capital intelectual es el recurso de mayor
relevancia para todas las organizaciones. Por lo tanto, en el
presente trabajo de investigacion se llevara a cabo el estudio
integral en el &rea académica de una institucién de educacion
media superior, en el estado de Tabasco. Se propone disefar
un instrumento, el cual se considera un hibrido al estar
formado por informacion intangible que es interpretada por el
investigador y traducida a través de una escala de Likert a un
dato cuantitativo que permite ubicar el factor de estudio de
una manera clara para determinar su grado de influencia en la
generacion de capital intelectual. Ademés dichos factores son
tomados de expertos del contexto de estudio cuya experiencia
les permite opinar. Dicha informacion es incluida en una tabla
de doble entrada que permite encontrar los factores claves de
incidencia en el tema de estudio. El estudio esta plenamente
justificado ya que permite encontrar los factores claves que
permitiran el desarrollo del recurso humano a capital
intelectual, lo que beneficiard fuertemente al contexto de
estudio, ademas que se aportara un instrumento de evaluacion
integral ya que abarca aspectos tangibles e intangibles en la
medicion.

Capital Intelectual, Intangible, Likert
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Introduction

Information and knowledge is one of the most
valuable and competitive weapons of our time. It
is bold to say that knowledge is even more
valuable than a large bank account or a large
factory, since the companies that succeed in
today's globalized world are those that have the
best information and know how to use it
efficiently.

Currently, this statement can be
exemplified by various transnational companies
that have a resounding success which, achieved
their greatness, not for being richer, but for
having something much more valuable,
Intellectual Capital.

The concept of Intellectual Capital has
been used in academic literature for many years;
It is a topic on which, the interest of
organizations has grown rapidly in recent years.
In this sense, Bontis (1998) affirms that
“intellectual capital has been considered by
many, defined by some, understood by few and
formally valued by practically no one,” which
represents one of the most important challenges
for today's companies.

Bradley (1997) argues that intellectual
capital consists in the ability to transform
knowledge and intangible assets into resources
that create wealth both in companies and in
countries. Similarly, for Edvinsson and Sullivan
(1996) and Sullivan (1999, 2001), intellectual
capital is that knowledge that can be converted
into a benefit in the future and is made up of
resources such as ideas, inventions,
technologies, software, designs and processes.
Based on this definition, it can be concluded that
Intellectual Capital is the sum of knowledge that
all employees of an organization have and give
it an competitive advantage.

For this research work, the academic area
of an institution of higher secondary education,
in the state of Tabasco, is investigated in an
integral way, and thus, to locate the factors that
determine a determining influence, in the
generation of intellectual capital, to conclude
with the development of a proposal for
improvement.
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Problem Statement

Higher secondary education institutions, like all
institutions that focus on education, in the state
of Tabasco face several changes and academic
challenges of great importance that are always
focused on continuous improvement to provide
quality education to young people from the
region and all the actors involved in the process.

That is why, one of the reasons why you
want to assess the impact that intellectual capital
has within the entity, because this is one of its
most valuable intangible assets, this being a
fundamental factor to face these institutional
changes and challenges. For this reason it is
important to implement a methodology that
allows the assessment of intellectual capital. It is
important that the institution is aware that
intellectual capital is present in all units, and that
it is necessary and frequently, is directly
impacting teachers and students of the different
academic programs.

In recent years, the importance of
intellectual capital within an organization has
been gaining more and more strength, and what
it brings and represents for its efficiency.
However, it must be clear that both public and
private institutions, and society in general,
totally lack measurement systems that are
becoming increasingly necessary for these new
sources of wealth, as is the object of study. For
this reason, the valuation of intellectual capital
and its identification became the object of study
to be quantitatively measured in some way.

What is sought is that the organization
can effectively manage its intangible assets
present in each unit of the organization, in
particular the teachers so that they can be
providers of distinctive knowledge, contributing
to the students of the institution and encouraging
through of teaching, the ability to generate
research, development and competitive growth.

Justification

The trend of successful companies that evolve in
globalized contexts is grounded under the
concept of intangible assets, that is; permanent
creativity and innovation processes, staff with
skills and abilities.
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Therefore, it is necessary that since the
upper secondary education, trends and new
requirements of the business sector are used,
since the links established with the productive
sector, as an engine of development and
revitalization of the economy, are vital.

With the Study of intellectual capital in
the academic area of an institution of higher
secondary education, in the state of Tabasco, it
is intended to venture into an emerging field at
the institutional level such as Intellectual
Capital, making internal diagnoses that allow
determining what is the current state of the
institution, in the face of knowledge processes
and how they are objected externally, in order to
determine improvement plans and strategies, so
that the institution responds to the demands of a
dynamic  market  impacting on  the
competitiveness of the same in the face of
internationalization processes.

Overall objective

Generate a development proposal for the
generation of Intellectual Capital, in an
Institution of Higher Secondary Education, in
the state of Tabasco.

Specific objectives

- Perform a diagnosis on intellectual
capital, in an Institution of Higher
Secondary Education, in the state of
Tabasco.

- Generate an instrument to identify the
determining factors and their degree of
influence in the generation of intellectual
capital, in the academic area of an
institution ~ of  higher  secondary
education, in the state of Tabasco.

— Design a development proposal for the
generation of Intellectual Capital, in an
Institution of  Higher  Secondary
Education, in the state of Tabasco.

Delimitation of the problem

It is planned to take place in the period from
August 2019 to March 2020.
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Research goals

— An instrument that allows identifying the
determining factors and their degree of
influence in the generation of intellectual
capital, in the academic area of an
institution ~ of  higher  secondary
education, in the state of Tabasco, for the
second half of the year 2019.

— A development proposal for the
generation of Intellectual Capital, in an
Institution of  Higher  Secondary
Education, in the state of Tabasco, for the
first half of the year 2020.

Variable identification and

formulation

hypothesis

The six context variables affect the generation of
intellectual capital in the academic area of an
institution of higher secondary education, in the
state of Tabasco; which are:

Economic
Social

Cultural
Politics
Technological
Environmental

o E

Hypothesis formulation

The variables: economic, social, cultural,
political, technological and environmental
influence the generation of intellectual capital, in
the academic area of an institution of higher
secondary education, in the state of Tabasco.

Kind of investigation

— Documentary: It is characterized by the
selection and collection of information
through the reading and criticism of
documents and bibliographic materials,
libraries, newspaper libraries,
documentation and information centers.
It is closely related to historical research,
because the analysis of documents such
as books, magazines, newspapers,
censuses, statistics, yearbooks, films,
slides, plans, records, photographs, tapes
or recordings is used.
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— Correlational: Since the investigation
specifies a series of variables that affect
the subject of analysis, they must be
interrelated in order to fully explore their
impact.

Conclusions

The purpose of this research is to know the
contribution of intellectual capital in the
Institution of Higher Secondary Education,
evaluating the contribution made by teachers
from their professional academic work, making
a diagnosis within the institution with their
respective analysis determined as generating
company of knowledge from its teaching
function, understanding that it is a constant and
evolutionary process of knowledge
management. It is understood that this institution
is a potential area of opportunity by nature, for
the generation of Intellectual Capital and all its
components, so that the generation of strategies
and methodologies will greatly benefit the
development of the agents involved.
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Abstract

This research applies the method of blended learning with
project-based learning as a teaching strategy. The main
objective was to identify the didactic contribution of the
blended learning method through the solution of problems
in a university context as mechanism to support the
development of student competencies. The achievement of
these competences was evaluated through face-to-face
sessions and online interactions which sought to grant
technological solutions to real organizations. Thus,
through the Canvas model, the student carried out the
creation of a business in a collaborative, distributed and
integral manner as part of the educational experience
called Technological  Solutions  applicable to
organizations, taught at the Universidad Veracruzana in
Mexico. The research question is: What is the didactic
contribution of the blended learning method through
problem solving in a university context? As a result of this
mixed study, the contribution of the teacher is determined
by coordinating, organizing, investigating and preparing
the appropriate educational materials and technological
resources for maximum use in student learning. A primary
role of the teacher was to motivate the student to make a
final product that can connect their educational activities
with real-life situations.

Blended learning, Project-based learning, Higher
education

Resumen

Esta investigacién aplica el método de aprendizaje
combinado junto con el aprendizaje basado en proyectos
como estrategia de ensefianza. El objetivo principal fue
identificar la contribucidon didactica del método de
aprendizaje combinado a través de la solucion de
problemas en el contexto universitario como mecanismo
de apoyo al desarrollo de competencias de los estudiantes.
El logro de dichas competencias se valoro a través de
sesiones presenciales e interacciones en linea que
buscaban  otorgar  soluciones  tecnoldgicas a
organizaciones reales. Es asi que a través del modelo
Canvas el estudiante llevo a cabo la creacién de un negocio
de una manera colaborativa, distribuida e integral como
parte de la experiencia educativa denominada Soluciones
tecnoldgicas aplicables a las organizaciones, impartida en
la Universidad Veracruzana en México. La pregunta de
investigacion es: ¢Cudl es la contribucion didactica del
método de aprendizaje combinado a través de la solucion
de problemas en el contexto universitario? Como resultado
de este estudio mixto, se determina el aporte significativo
del profesor al coordinar, organizar, indagar y preparar los
materiales y recursos educativos tecnoldgicos adecuados
para su maximo aprovechamiento en el aprendizaje de los
estudiantes. Un rol primordial del profesor fue motivar al
estudiante para hacer un producto final que pueda conectar
sus actividades educativas con situaciones de la vida real.

Aprendizaje combinado, Aprendizaje basado en
proeyctos, Educacion Superior
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Introduction

Blended learning is a strategy where teachers
plan their classes and integrate activities so that
students always interact taking advantage of
technological —advances, thus facilitating
collaborative work and interaction between
students and the teacher, who assumes the role
of a learning facilitator in the educational
process, both face-to-face and virtually. When
using technology as a learning support tool, it is
essential to incorporate pedagogical aspects
through well-planned strategies.

Project-based learning (PBL) is a
student-centered teaching methodology, in
which students work in groups in a coordinated
manner, learning everything by executing
realistic and practical projects, developing a
broad framework of skills and applying the
knowledge acquired in a multidisciplinary way,
Agudelo (2015). It is through the PBL strategy
that knowledge management, students, tasks and
activities are integrated looking for meaningful
and pragmatic experiences.

Therefore, it was decided to evaluate
blended learning using PBL as a teaching
strategy in the educational experience of
Technological ~ Solutions  Applicable to
Organizations of the Accounting major at the
Universidad Veracruzana, Xalapa campus, in
Mexico. This 40-hour educational experience
was taught in a semester as a workshop which
included: face-to-face classes; virtual classes
(through the eminus institutional platform, the
Facebook social network and Whatsapp, in
addition to various free tools for website design);
search and reading of information; individual
and group work done by the students; and the
final evaluation that evaluated all the activities
carried out in the final product (Andrade, 2012).

The final product was the creation of a
technological solution which was published on a
website designed by each team.

The final project integrated the elements
of the Canvas model. The diagram represents a
systematic  prototype consisting of nine
interrelated blocks that allow the understanding
of the different activities which guided the
creation of a business model in a simple and
friendly way.
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It was possible to promote the
collaborative and distributed work of the
students by interacting with the business
environment, as well as putting into practice
what they learned throughout the educational
experience in a real-life case. Therefore, the
learning activities included the environments,
teaching strategies and learning management in
higher education, along with the learning
meaning, in accordance with the opinion of the
Accounting students, contributing in this way to
the integral formation of the students through
blended learning strategies.

The research question is: what is the
contribution of applying the blended learning
strategy through the educational experience of
Technological ~ Solutions  Applicable to
Organizations? The general objective being: to
evaluate the learning experience of the students
in blended learning using PBL for this purpose.
The analysis of the learning activities was
carried out while working with the principles of
PBL, as well as the analysis of the technological
tools used to design business projects as final
products of the course, (Cabero, 2004).

The paper presents a review of the
literature, the problem statement, the
methodology and the presentation and
discussion of the results. As it is a mixed
approach, the qualitative analysis was
prioritized, in which it was determined that the
effective contribution to blended learning is
granted by the teacher and the way in which they
coordinate, organize and plan the learning
environment, as well as the teaching strategies
and the selection of appropriate technological
resources. The support from the teacher
throughout the course is of great importance,
since they are identified by the students with a
main role to encourage them to solve problems
of an organizational and technological nature by
providing pertinent conclusions in the projects
developed, where they also established links
with the companies of the State of Veracruz in
Mexico.

Theoretical framework

Through blended learning, the integration of
technological tools which contribute to the
diversification and improvement of the
educational process is promoted so that each
learning environment is accompanied by
training activities for the student.

OTERO—ESCOBAR, Alma Delia, SUAREZ-JASSO, Elsa, RAMIREZ-
SANCHEZ, Jestis and MENDEZ-ANOTA, Mayra Minerva. Blended
learning experience through projects. Journal-Republic of Colombia.
2019



Article

22
ECORFAN Journal-Republic of Colombia

The use of virtual and face-to-face
learning experiences makes it possible to
combine the interaction, interrelation and
configuration of active participation between
teachers-students, students-teachers (Contreras,
2006).

On the other hand, PBL allows the use of
technological resources directly involving
pedagogical aspects in the learning environment.
According to Maldonado (2008), carrying out
PBL as part of the curriculum is not a new
concept. It is conceived as an integrative strategy
rather than a complement, because it is an
important component of the teaching-learning
process.

According to Huber (2008), the first
proposals of PBL date back to 1900-1933. They
were the product of an environment for the
exchange of ideas, decision-making and action-
planning in order to make a specific product at
the end of the task.

According to Rodriguez and Cortés, the
PBL strategy is a guide to student progress
through the diagnosis of problems, feedback and
evaluation of the overall results of the learning
achieved (Halverson, 2014).

It can be asserted that PBL is an effective
strategy that allows the development of students’
skills and competencies through the search for
problem solutions, as well as contributing to
collaborative and distributed work.

The Canvas model proves itself pertinent
in the design of the business project since it is
represented through a diagram of interrelated
elements that allows systematically analyzing
the way to create a functional company
(Osterwalder, 2011).

Through the design of the Canvas model,
the students created an original technological
solution proposal that responds to the needs of
Veracruz companies and considers elements
such as: the value proposition, the customer
relation channels, the relation with resources and
activities necessary to maintain the value
proposition of the company, and, finally, the
income and costs generated when the company
is fully working (Feuerstein, 2012).
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Figure 1 shows the elements that make
up the Canvas model, each element has an
interaction with the others, which allows the
communication of the areas involved:

Key
activities

Customer
relations

Value Customer
proposal segments

/ i nd
communication
channels

|
) / Sources of /
J

Figure 1 Diagram of the ontology of business models
proposed by Osterwalder
Source: Osterwalder (2008)

Key resources

This is how the Canvas model was used
according to Sanchez (2011) to integrate the
areas of the technological solution proposed as
the final project of the educational experience
based on PBL guidelines, in which technology
and pedagogy are mixed in a way that both
follow a didactic strategy according to the
business subject of the selected educational
experience (Marquez, 2010).

Methodological design

The methodological design applied to this
research according to Hernandez, R., Fernandez,
C. and Baptista, P. (2014) was mixed in nature
and applied to all participants of the educational
experience. We considered in the quantitative
analysis 54 students evaluated through a survey
with a structured questionnaire applied online
with Google Forms.

The survey was divided into three
sections (blended learning experience, PBL
teaching strategy and opinion on the proposed
technological environments). The reliability of
the instrument was evaluated using the split
halves method and the result was a percentage of
0.92. The content, the construct and the validity
of the criteria were validated through expert
judgment.

On the other hand, the qualitative
approach was carried out to obtain sensitive
information which would explain the categories
of analysis of the social phenomenon through the
use of subcategories.
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Five students were selected to participate
as key informants, who should meet the
following criteria: (1) they have been a student
of the educational experience of Technological
Solutions Applicable to the Organizations of the
Bachelor of Accounting in the Faculty of
Accounting and Administration, (2) they have
actively worked individually and in teams on
said educational experience and (3) they are
willing to respond to the full survey. In the case
of the quantitative analysis we used the SPSS
tool and for the qualitative analysis, the
MaxQDA tool.

Development of learning strategies

The educational experience of Technological
Solutions Applicable to Organizations belongs
to the disciplinary area of the Accounting
program at the University of Veracruz. Its
competence unit is for the student to apply
information and communication technology as a
tool to improve the productivity, profitability
and competitiveness of an organization.

In this educational experience, the active
participation of students was promoted to
identify the type of technology suitable for
companies and the development of a
technological solution of a real organization
without considering its size, but with the
requirement of being real.

For this reason, it was necessary to ask
activation questions to analyze, in a preliminary
way, situations to solve complex problems. In
this sense, the market, business competitiveness
and the different situations that students should
consider for a technology-based solution were
analyzed.

Therefore, by using technology and
having the assistance of the teacher during the
learning process, some elements were combined
to contribute to the student’s own educational
process, Osorio (2011).

The learning activities were carried out
through face-to-face and virtual sessions via the
institutional platform, a closed group on
Facebook and Whatsapp for the communication
and comments of the students. The final business
projects designed by the students were
interactive web pages, process automation
systems, among others. All projects were based
on the Canvas model, in support of various
companies in the capital of Veracruz.
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The development of the blended learning
experience therefore fulfilled its objective by
integrating face-to-face and virtual sessions
through the consolidation of the Eminus
institutional platform, the integration of social
networks such as Facebook and Whatsapp and
the use of various free web design tools. Figure
2 show the mentioned elements.

) )
m i n Social networks
[ \

‘a Educacion 7 Institutional platform

Figure 2 Integration of elements in the development of
learning strategies
Source: Prepared by the authors

- Institutional platform. Used for the
integration of various tools, the
organization and coordination of the
course; likewise, through the platform,
the instructional design was
implemented, considering elements such
as competences by subject, content,
activities and evaluations, as well as
internal communication mechanisms like
an internal chat and permanent forums by
topics. Eminus (2019).

- Closed group and discussion forum
through Facebook, where participants
had the opportunity to interact in an
uncontrolled environment. Otero (2018).

— Websites: the use of free platforms on the
Internet to design and publish business
projects. Wix (2018).

In order to prepare the final project, the
general indications and guidelines of the Canvas
business model were implemented (Pizarro,
2011). According to them, a company must be
established systematically. These steps were
adapted for the educational experience described
above, for which work teams of up to 5 students
were organized.

Figure 3 presents a schematic result of
the application of the CANVAS model to a
technological proposal:
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Figure 3 Ejemplo de Modelo Canvas aplicado a un
proyecto empresarial
Source: Prepared by the authors

Gulsun

Throughout the course, complementary
activities were carried out in face-to-face
sessions and, later, they were uploaded on the
institutional digital platform to be evaluated,
Gulsun (2013). There was also a constant
feedback and discussion in the forum of social
networks (Facebook and Whatsapp). At the end
of the course, the students made a presentation
of their final projects in a fair of technological
solutions in which the representatives of the
companies were invited.

As an example of a technological
solution, we present a company called “Tipico
Alto Lucero,” created by a young Mexican,
Williams Dominguez, who has not exercised his
major and presently has an economic deficit. He
is from Alto Lucero de Gutierrez Barrios, a town
located 35 kilometers southeast of Xalapa in the
state of Veracruz, which is recognized for its rich
and varied cuisine. Based on this, his products
were marketed with great demand; however, it
was considered necessary to promote his
products, so the following was proposed:

The implementation of a mass
communication mechanism for the promotion of
his products through a website, Facebook and
Whatsapp, giving solution to the economic and
commercial sector of the Tipico Alto Lucero
microenterprise, all this was to increase the
demand for his products and sales. Figure 4
shows the main page of the technological
solution:
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Figure 5 shows the menu of the
technological solution where elements of
various social networks can be seen as a
diffusion mechanism.

facebook

SUCURSAL MATRIZ
NORBERTO MARTINEZ-151-A

Figure 5 Menu de la pagina Web de la empresa Tipico
Alto Lucero
Source: Prepared by the authors

Finally, Figure 6 shows the statistical
results of the use of the Whatsapp social
network, where the interaction with customers is
presented.

RED SOCIAL EN WHATSAPP.

€& Mensaje de: cuaroar  : < Enlace directo: :

Enviar mensaje de ausencia
Responde automaticamente con .

un mensaje cuando no estés ) . o
disponible mensajes a tu negocio. Puedes afiadirlos

como cualquier otro enlace a tu sitio web,
correos electrénicos y en tus
publicaciones de redes sociales.

e https://wa.me/5212282547004

@ Copiar enlace directo

Los enlaces directos facilitan enviar

Mensaje

Hola, gracias por tu mensaje. En
este momento no estamos
disponibles pero

Horario
Enviar siempre

Envia un mensaje automatizado siempre

Destinatatios . .
< Compartir enlace directo

Enviar atodos

< Estadisticas €  Respuestas rapidas

Mensajes enviados

252 mensajes Igracias

iMuchas gracias por tu compra!
Mensajes entregados: Esperamos volver a hablar contigo.

250 mensajes

Usa las respuestas rapidas para crear
atajos del teclado para mensajes que
envies con frecuencia. Para enviar, toca /

Mensajes leidos:
244 mensajes

Mensajes recibidos:
366 mensajes

Figure 6 Statistics of the social network in Whatsapp of
the Tipico Alto Lucero Company
Source: Prepared by the authors
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Results Here are some opinions from students

The dynamics of learning application combined
with PBL was carried out successfully in both
face-to-face and virtual environments. An active
participation of most students during the course
must be remarked. Innovative ideas prevailed as
evidence  through  business  proposals,
considering real needs faced by emerging
companies.

The results of the qualitative inquiry
reveal some elements of great relevance, for the
category of learning environment we considered
face-to-face classes, technology implementation
and appropriate learning.

In this way, the students evaluated the
face-to-face classes and the development of
virtual activities. The explanations, the
objectives of the teacher and the comments on
the activities that the students did among
themselves were established.

In the category of technology
implementation, students identified it as a work
tool which allows the facilitation of the teacher
and his review on time, as well as innovation
using different virtual configurations to develop
the final project. The students showed their
approval on the use of websites by advertising
their technological solution.

Regarding the  category  called
appropriate learning, the students said that the
use of technology was good because it helped
them develop their final product; and there was
a continuous teacher-student and student-student
communication. The students discovered that
learning was much more meaningful.

The category called integrative project
was comprised of: connection between school
and the real world, teamwork and learning
experience.

Thus, in this category, the perception of
the students related to the final project of the
course could be inferred. The connection of
educational activities with real life situations
generated an experience in which collaborative
work was significant.

ISSN-On line: 2539-1372
ECORFAN® All rights reserved.

who support this situation: Student 1: “I think it
is a good option to reinforce learning in classes.”
Student 2: “I liked working with real companies
and especially interacting with employees and
managers.” Student 3: “We were able to
integrate ourselves to a working team in a very
appropriate way, considering everyone and also
involving everyone.” Student 4: “I learned that
starting a business is not easy, but when you
finish, you feel really satisfied.” Student 5: “The
use of the Canvas model facilitated the
development of the project.”

Among the results, acceptance of
students of blended learning is important, since
the use of project-based learning allowed them
to have an integral vision of organizations to be
able to propose technological solutions that
would provide them with competitive
advantages, for which the Canvas model is
regarded as an excellent way of representing the
business context, where the key elements within
organizations were included.

Collaborative and distributed work was
strongly ~motivated, the wuse of open
environments such as social networks led to
greater freedom in both individual and team
participation, greater and better effective
communication was achieved, as well as
strengthened relationships of tolerance and
respect.

Regarding  learning  environments:
Student 4: “We considered that the Eminus
institutional platform is functional as a
mechanism for providing various external
resources and as a means of control for the
delivery of activities and keywords, although we
observed that there may be improvement to the
elements of internal communication such as
forums and chats, as there is great preference for
social network environments like Facebook and
Whatsapp.”

Regarding the use of free environments
for the design and development of websites
some comments were: Student 2: “The tool is
easy to learn and use, but the most important
thing is to know how to integrate all the elements
obtained from the needs of companies to
guarantee its success and improve in the face of
competition.”
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The use of social networks like Facebook
and Whatsapp allowed a better interaction
between teacher-student, student-teacher in the
closed group and discussion forum to interact at
any time and place. Regarding the quantitative
study, the group of informants consisted of 63%
female students and 37% male students, whose
ages range between 18 and 22 years.

When asked about their opinion about the
learning environment, the combination of face-
to-face classes and the use of different
technological resources throughout the course,
92% of them provided positive responses.
Therefore, when blended learning is used in a
teaching process, according to studies, it implies
the integration of well-designed spaces where
knowledge acquisition and construction can be
conceived as part of the planning and
organization of learning situations, the time to be
invested, the strategies to be used, the
instructions of the classes and the selection of
educational resources to create effective learning
environments.

With respect to the institutional
electronic learning platform, an appropriate
learning environment was considered in which
the students interacted with the teacher. It was a
favorable tool for the coordination of the course,
according to the opinion of the students.

Although the online environments had a
specific objective for each activity, it was
important to consider the evaluation of the
students to identify in which they liked to work
and which one was the most favorable for the
activities. Thus, students had diverse opinions
about learning environments throughout the
course.

Implementing the PBL  strategy,
according to Rodriguez and Cortés (2010), who
recommend the identification of a final product
within the area of subject matter research and the
development of a management plan for the
project, the design and the elaboration of a
product according to a specific environment,
meant an integral process in which, in an
authentic way, the students developed their own
ideas to create their technological solutions.
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We assert that there is a contribution of
blended learning in scenarios where the teacher
takes their role as coordinator and facilitator of
learning strategies, the use of PBL allows a
better identification of the technological
solutions that can be proposed to companies and
the use of the Canvas model homogenizes the
tasks and elements that must be considered in a
timely manner, contributing to the quality of the
proposed solutions.

Finally, the intervention of the teacher in
the learning environment is of great in the
development of the activities, as well as in the
success of the PBL strategy.

Conclusions

The application of innovative learning models
such as blended learning and project-based
learning contribute substantially to the integral
training of students. Through this research, the
importance of considering adequate planning
and the selection of learning strategies was
determined, especially monitoring and feedback
from the teacher to achieve learning success.
Having learning environments alone do not
guarantee success in its implementation, and
educational platforms without proper interaction
do not result in satisfactory and significant
learning. Thus, the Technological Solutions
Applicable to Organizations turned out to be
accepted, with a final product that generated a
positive impact on the companies benefited
through the proposals.

The main contribution of this research
lies in the design of a mechanism that integrates
blended learning and problem-based learning for
the achievement of skills, in addition to allowing
innovation in the traditional class using learning
elements that enrich the students and allow the
use of educational resources which are widely
accepted by them. Based on this research, we
envisage the possibility of having a platform to
avoid delays in the advancement of the study
plans, since although there could be a suspension
of classes, the students still have elements that
allow them to work from home.
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