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Abstract

Higher Education Technological Centers through their
Educational Model for the 21st century: Training and
development of professional skills promote teachers to
develop research projects in a way that allows them to
improve the teaching process and thus contribute to the
integral training of future professionals with knowledge,
skills, abilities, attitudes and values that allow him to
continue learning throughout his life. To achieve such
purposes, a group of professors elaborated a research
project in the area of Mathematics, assuming essentially
the conceptual framework provided by Vygotsky's
Cultural Historical Approach and the work of other
authors with similar reference. The objective of this paper
is to develop the conceptual and methodological bases of
a Didactic Model that allows to direct in a scientific way
the teaching and learning processes of Mathematics,
according to the conditions of subjects such as Differential
Calculus and Integral Calculus, as well as the environment
which is presented in the institutions of the National
Technological System, specifically in the Instituto
Tecnolégico Superior de Poza Rica, Veracruz state,
Mexico.

Teaching model, Teaching, Mathematics

Resumen

Los centros de Educacion Superior Tecnoldgica a través
de su Modelo Educativo para el siglo XXI. Formacién y
desarrollo de competencias profesionales, se promueve
que los profesores desarrollen proyectos de investigacion
de manera que les permitan perfeccionar el proceso de
ensefianza y de esta forma contribuir a la formacion
integral del futuro profesionista con conocimientos,
competencias, habilidades, actitudes y valores que le
permitan continuar aprendiendo a lo largo de su vida. Para
lograr tales propdsitos, un grupo de profesores,
elaboramos un proyecto de investigacion en el area de las
Matematicas, asumiendo esencialmente el marco
conceptual aportado por el Enfoque Histérico Cultural de
Vygotsky y el trabajo de otros autores con similar
referencia. El objetivo de este trabajo es desarrollar las
bases conceptuales y metodoldgicas de un Modelo
Didactico, que permita dirigir de manera cientifica los
procesos de ensefianza y aprendizaje de la Matematica
acorde a las condiciones de asignaturas tales como Célculo
Diferencial y Calculo Integral, asi también el entorno que
se presenta en las instituciones del Sistema Tecnoldgico
Nacional, especificamente en el Instituto Tecnoldgico
Superior de Poza Rica, estado de Veracruz, México.

Modelo didactico, Ensefianza, Matematica
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Introduction

Students’ performance in the subjects of the area
of Mathematics in higher education is rather
questioned, especially by teachers who have
been working in the Technological Education
System for years and who have somehow lived
with different generations of students. Many
teachers seek to motivate and generate efficient
teaching models with the purpose of contributing
to student learning.

The student’s academic performance
may depend on many factors: personal, social,
and institutional; the latter is related to
pedagogical situations where the teacher has a
level of influence and is questioned by their
teaching methods and strategies, update of their
teacher training, organization and management
of the school context, among others. Searching
for ways that are at the forefront to direct the
teaching-learning processes of Mathematics, as
a group of professors from the Department of
Basic Sciences of the Higher Technological
Institute of Poza Rica (ITSPR), we intend to
conduct research in the area of educational
mathematics, the result of which is a didactic
model to improve the way in which students
learn and, in turn, teachers perform their work as
facilitators in a more effective way.

In order to develop the didactic model,
theoretical and methodological references from
various sources are required, such as: Pedagogy,
Didactics, Curricula, Sociology and Psychology,
which allow us to correctly analyze the
protagonist of the educational process, that is,
the student, but also the teacher and their
environment, as well as those guidelines that
currently govern the way in which the
educational  process is  developed in
Technological Higher Education.

In this way, we follow the definition of
didactic model according to Brovelli (1989),
cited by Cardenas, 2006, p.5 [1]

"A didactic model is the symbolic-
conceptual representation of educational reality,
which will aim to function as a mediating
scheme between educational reality and thought,
and serve as a structure around which knowledge
is organized."

ISSN-On line: 2539-1372
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According to Reyes, (2015), p. 4 [l]:
“The 21st Century Educational Model, which is
the institutional proposal of the Technological
System and which defines the philosophical,
organizational and academic guidelines, can be
distracting from reality and runs the risk of not
transforming teaching practices and having a
positive impact on the formation of future
professionals, even in educational environments
where conditions are favorable. On the other
hand, the traditional pedagogical method in
teaching Mathematics is still predominant, in
which the student often acts as a receiver.”

Regarding the 21st Century Educational.
Training and Development of Professional
Competences, prepared by a group of authors
(2012) [I], which has been the guideline for
four years now, and which is academically
guided by the competency model as a basis for
developing the teaching-learning process, we
can identify areas of opportunity to improve this
process. For example, Mazario, et al (2019) [IV]
conducted a study in which traits of traditional
pedagogy are still identified, since in the
evaluations are not considered other options
such as self-assessment and co-evaluation.

Likewise, in the elaboration of the
complementary didactic materials (texts, videos,
articles, guides, etc.) from the students’ view
they are perceived as insufficient. Therefore, we
must consider that current generations require a
more flexible curriculum, which is designed to
further enhance the use of technologies,
teamwork, diversification of learning contexts,
among other skills that favor students and are
accessible to most teachers.

From these considerations, the didactic
model that would result from this research would
provide the essential educational teaching
guidelines to improve the teaching and learning
of Mathematics in the ITSPR, since a
sufficiently generalizing space would be opened
so that teachers can develop a methodological
work that will lead us to the achievement of
higher goals in technological education.

In addition, the development of this
research, which takes into account the academic
and social context where our work takes place,
can serve as a basis for other higher-level
institutions,  considering the  appropriate
adjustments to their context.

MAZARIO-TRIANA, Israel Crecencio, REYES-ANDRADE, Demian, LOYA-
ESCALANTE, Maria Teresa and HERNANDEZ-HERNANDEZ, Maritza.
Theoretical and methodological design of a Didactic Model to enhance the teaching
and learning processes of Mathematics at Instituto Tecnolégico Superior de Poza
Rica. Journal-Republic of Colombia. 2019
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That said, the present work is structured
as follows:

The Development, in which the problem
situation that supports the research is presented,

The Scientific Problem that poses the
elaboration of the objectives and the
corresponding investigative tasks.

In the next section, corresponding to the
Methodology, both theoretical and empirical
methods that will be applied in the investigation
are presented, the results of which will be
subjected to mathematical statistical analysis.

In the Theoretical Referents, the Cultural
Historical perspective of Vigotsky is introduced,
enriched by other significant contributions for
the development of this research, specifying its
Pedagogical, Didactic, Curriculum, Sociological
and Psychological guidelines.

Subsequently, the Distinctive features
and stages of the research process (Planning,
Organization, Implementation and Adjustments,
and Assessment) are presented.

Finally, we offer the Results and
Conclusions of this paper.

Development

To carry out the investigation, several stages
were organized with specific tasks for each of
the members of the working group. First, the
theoretical methodological framework of the
research is established, based on the analysis of
the bibliography, application of diagnostic
instruments and interviews with experts, in order
to identify all the elements that would be
included in the research protocol. The structure
of the project is presented below.

Problematic situation

From the analysis of the previous section, we
identified some aspects in the teaching and
learning processes in the ITSPR which shape the
problematic ~ situation and require an
investigation in the area of Educational
Mathematics:

— There are significant dropout and failing
rates due to difficulties with the
assimilation of mathematical content.

ISSN-On line: 2539-1372
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— Not all mathematical education plans and
programs are designed to favor teaching-
learning processes, as demanded by the
working sector, educational institutions
and their contexts.

- It is necessary to identify training areas
in order to adequately prepare teachers to
develop the 21st Century Educational.
Training and  Development  of
Professional Competences proposed by
the National Technological Institute of
Mexico for its educational institutions.

- Difficulties are detected regarding the
proficiency of learning techniques and
strategies.

On the other hand, we identified the
following conceptual and practical limitations
within the mathematical formation of students:

1. The assimilation process of
mathematical contents presents
difficulties with previous contents.

2. The process of early professionalization
which must train professionals capable
of applying mathematical content does
not have a quality response in the
mathematical preparation of students.

3. The curriculum is not designed to favor
mathematical education.
4. There is no defined line of action by the

teaching staff to integrate efforts in the
mathematical education of students.

5. The students are not aware of the
importance of their mathematical
training.

6. Problems in the integration of

mathematics with other subjects.
Scientific Problem

From the above, the following Scientific
Problem arises.

What pedagogical proposal is necessary
in order to overcome the difficulties related to
the teaching-learning process of Mathematics in
the ITSPR?

As a general objective we propose:

To develop the conceptual and
methodological bases of a didactic model which
allows to direct in a scientific way the teaching-
learning process of Mathematics in the ITSPR.

MAZARIO-TRIANA, Israel Crecencio, REYES-ANDRADE, Demian, LOYA-
ESCALANTE, Maria Teresa and HERNANDEZ-HERNANDEZ, Maritza.
Theoretical and methodological design of a Didactic Model to enhance the teaching
and learning processes of Mathematics at Instituto Tecnolégico Superior de Poza
Rica. Journal-Republic of Colombia. 2019
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Thus, with the achievement of this
objective, it is hoped to strengthen the
methodological preparation of the teachers of the
Department of Basic Sciences of the ITSPR, and
consequently improve the teaching-learning
process of Mathematics in this institution of
Technological Higher Education.

The following scientific questions are
derived from the general objective of the
investigation.

1. What are the theoretical references that
allow the development of a didactic
model to favor the teaching-learning
process of Mathematics in the ITSPR?

2. What  conceptual, practical and
attitudinal  limitations do students
enrolling in the ITSPR have in their
mathematical training that influence the
significant drop-out and failing rates in
the different majors studied in said
institution?

3. What are the theoretical and
methodological assumptions that make
up a didactic model to favor the teaching-
learning process of Mathematics in the
ITSPR?

4. What  structural and  operational
characteristics should be considered in
the design of the didactic model to favor
the teaching-learning  process  of
Mathematics in the ITSPR?

5. To what extent is the didactic model
feasible to favor the teaching-learning
process of Mathematics in the ITSPR?

Consequently, the following research
tasks are proposed.

1. Outline of the theoretical references that
support pedagogically and
mathematically the didactic model to
favor the teaching-learning process of
Mathematics in the ITSPR.

2. Outline, through diagnosis, of the
situation presented by students trained as
engineers in the ITSPR regarding the
assimilation of mathematical contents
and their predisposition for the study of
this science.

3. Foundation of the theoretical and
methodological assumptions that make
up a didactic model to favor the teaching-
learning process of Mathematics in the
ITSPR.
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4. Elaboration of a didactic model to favor
the teaching-learning  process  of
Mathematics in the ITSPR.

5. Validation of the didactic model and
methodology to favor the teaching-
learning process of Mathematics in the
ITSPR  through the instruments
developed for this purpose.

Methodology

The methodology corresponds to a descriptive
evaluative project based on a field study. The
population is comprised of 275 students from the
Industrial Engineering major, 53 from the
Petroleum Engineering major, and 8 professors
from the Mathematics area, who teach in these
courses.

To carry out the study, a sample of
approximately 30% of the students was selected,
while, with the teachers, we worked with the
entire population, since it is small. For this,
probabilistic sampling was used with a simple
random sample procedure.

As Research Methods Castellanos et al
(2005) [V]; Colés & Buendia, (1992) [VI] for the
development of this work, the following were
used:

Theoretical level

Historical and logical. According to Calzadilla-
Gonzélez et. al. (2017) [VII] mention that the
criteria of Ramos (nd), Alpizar and Anorga
(2017), Delgado (2010), Gonzélez (2011),
Sanchez and Gonzalez (2014) who state that in
society problems or phenomena do not occur by
chance, but are the result of a long process. We
can conclude that the current model is the result
of a process, as well as the teaching of
Mathematics is the result of a process that has
evolved over time and with the changes of
models that have occurred since the creation of
the ITSPR.

With the use of this method it is intended
to perform a logical historical analysis of the
elements that make up the current model within
the institution, as well as the features that
characterize the teaching-learning process of
Mathematics within the ITSPR.

MAZARIO-TRIANA, Israel Crecencio, REYES-ANDRADE, Demian, LOYA-
ESCALANTE, Maria Teresa and HERNANDEZ-HERNANDEZ, Maritza.
Theoretical and methodological design of a Didactic Model to enhance the teaching
and learning processes of Mathematics at Instituto Tecnolégico Superior de Poza
Rica. Journal-Republic of Colombia. 2019
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To reach an answer about the theoretical
references that allows us to elaborate a didactic
model to favor the teaching-learning process of
Mathematics in the ITSPR we implemented a
documentary analysis.

Analytical-synthetic. Once the logical-
historical stage is carried out, the synthetic-
analytic step is implemented, which allows us to
perform the separation of the whole into parts in
order to study each of the elements detected in
the logical-historical stage, as well as the
relationship between the parts of the process.

On the other hand, the synthetic method
allows us to gather the most important aspects
after having carried out an analysis, so that we
can know the parts and particularities within the
process, and then integrate them with new
features within the didactic model that we want
to establish in the ITSPR.

Determining the conceptual, practical
and attitudinal limitations that the students have
in their mathematical training which influence
the significant drop-out and failing rates in the
different majors studied in said institute.

As well as determining the theoretical
and methodological assumptions that make up a
didactic model to favor the teaching-learning
process of Mathematics in the ITSPR.

Modeling. This stage will allow us to
propose concrete actions to establish the
performance of students, as well as the role that
the institution will play in the process. Also
raising the structural and operational
characteristics that should be considered in the
design of the didactic model to favor the
teaching-learning process of Mathematics in the
ITSPR.

In order to achieve the objective or some
of the objectives proposed in the investigation,
the following procedures are used:

— Comparison

— Induction-deduction
— Generalization

— Systematization

Empirical level

— Observation
— Teacher interview
— Student interview

ISSN-On line: 2539-1372
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Mathematical statistical methods

— Mathematical methods
- Statistical methods

Theoretical Referents

As noted, the conceptual support of the research
is basically Vygotsky's Cultural Historical
approach and the work of other authors with
similar  reference, without ignoring the
contributions of other trends that play a part in
this research. In summary, the theoretical
references of the research are the following.

- Pedagogics.

a. The object of study of Pedagogy as a
science.

b. Categories: education, teaching,
instruction, training or pedagogical
process (school or non-school).
Conscious, organized and directed
character.

c. Integral humanist social formation.

— Didactic:
a. Mathematics
proces.
b. Laws of teaching.
c. Training by competences and mode
of action.
d. Methodological work.

learning-  teaching

— Curricula.

a. Curriculum as an integral
educational project with process
character.

b. Professional profile model:
scientific, technological and
humanistic.

c. The research-labor practice, an

important axis in  curriculum
planning.
— Sociologic:
a. University —Society: labor research
practice.

b. Knowledge society: Tendency in
learning to learn.

c. ICT development.

d. Tendency to skills training.

— Psychologic:
a. Constructivist approach.
b. Teacher as guide, mediator of aids to
learn.
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c. Role of collaborative activity and
teamwork.

d. Development of critical, analytical,
generalizing and reflective thinking.

Distinctive features and stages of model
development

Distinctive features of the model:

1. Objective correspondence with the
modeled object.

2. The ability to offer in the course of the
investigation certain information
susceptible to experimental verification.

3. The existence of precise rules to pass
from the information offered by the
model to information about the modeled
object itself.

4. The functions of the model are:
translational, predictive, approximate,
substitute-heuristic, transformative and
illustrative.

The review of the works of Prieto (2016)
and Sanchez, (2016), were very useful to
determine the stages of elaboration and
instrumentation of the didactic model, which are
the following:

First Stage

Planning. It involves actions such as: diagnosis
and  detection of educational needs,
identification of the scientific problem and
determination of objectives.

Second Stage

Organization. Development of the didactic
model and creation of the conditions for its
application.

Third Stage

Implementation and adjustments.
Implementation of the model budgets and
decision making regarding the adjustments and
corrections of the plan.

Fourth Stage

Assessment. Continuous feedback process and
data recording that will be subjected to statistical
and mathematical methods leading to the
conclusions of the research process, feedback
and new problems.
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Results

Since the investigation is in its first stage, we
provide partial results in the elaboration of the
didactic model itself, as well as the previous
work that consisted essentially in the observation
of the educational teaching activity in the
ITSPR, and the work with the documentation
available and provided by the different
departments of the institution. In addition to the
application of interviews and surveys to both
teachers and students, which allowed us to
characterize the work done by teachers and the
academic performance of students. These partial
results have already been presented to the
Academy of Basic Sciences and at national and
international conferences.

Although we are in the first stage of the
investigation, through the design of the research
protocol itself some of the actions that
characterize the following stages have already
been carried out, such as: awareness by making
changes or adjustments in the teaching-learning
process, the presentation of diagnostic results
and others related to the organization of the
educational and institutional scenario for the
application of the model.

Conclusions

After the first investigation stage has been
carried out, the following conclusions were
reached:

— The didactic model has been developed
taking into account the educational
guidelines proposed within the 21st
Century Educational. Training and
Development of Professional
Competences proposed by the National
Technological of Mexico.

— The theoretical references of the cultural
historical approach have been taken into
consideration for the elaboration of the
model, taking into account the members
of the research team, who follow the
educational problem of the teaching-
learning process in the ITSPR, as well as
the information available on the
objectives of the new educational reform
proposed by the current government

- The process of spreading the theoretical
and methodological budgets of the
educational model in its first stage has
had favorable opinions of teachers,
students and institutional authorities.
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— With the elaboration of the didactic
model it is considered that the teachers of
the Department of Basic Sciences of the
ITSPR will be organized in a space that
promotes feedback and exchange of
ideas and outlines the methodological
teaching work to potentiate the teaching-
learning process with the scientific
support of educational research.

— The results achieved during the
completion of the first stage of the
research and the perspectives posed by
the following steps are considered to
consolidate the methodological work of
the Department of Basic Sciences of the
ITSPR and will contribute to the
improvement of the teaching-learning
process of Mathematics in this institution
of Higher Technological Education.

References

[I]Cérdenas, N. (2006): Estrategias de ensefianza
y aprendizaje. UMCC, Cuba.

[II]Reyes, D. (2016). Grupos de Estudio con
monitores para favorecer el aprendizaje del
Calculo Diferencial. Master’s  thesis.
Universidad Veracruzana. Veracruz, Mexico.

[I]Colectivo de autores (2012), “Modelo
educativo para el siglo XIX. Formacion y
desarrollo de competencias profesionales”,
México. Direccion General de Educacion
Tecnoldgica. First edition.

[IV]Mazario, I. C., Sarmiento, C. R, Toledano,
S, Martinez, M & Reyes, D. (2019). La
caracterizacion de la practica docente en el
proyecto de investigacion pedagdgica del
ITSPR. Simposio realizado en el 1l1 Congreso
Nacional de Recursos Naturales, Sistemas de
Produccion e Innovacién Tecnoldgica. Oaxaca,
Mexico.

[V]Castellanos, S. et al. (2005). Esquema
conceptual referencial y operativo sobre la
investigacion educativa. Cuba. Editorial Pueblo
y Educacion.

[VI]Colds, M.P. & Buendia, L. (1992).
Investigacion Educativa. Spain. Editorial Alfar.

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

December, 2019 Vol.5 No.9 1-7

[VII]Calzadilla-Gonzalez, 0., Mendoza-
Cevallos, A.R. & Diaz-Pompa, F. (2017).
Anélisis historico-16gico de la formacion de los
profesionales de la educacion primaria en el
contexto ecuatoriano. Journal for Educators,
Teachers and Trainers, Vol. 8(1),157 — 166.

[VIH]Prieto, L. “Autoeficacia del profesor
universitario. Eficacia percibida y practica
docente”, Alfaomega, Grupo Editor S.A de
C.U.: Mexico. 2016.

[IX]Sanchez, R.  “Planeacion  didactica
argumentada. Corazon de la evaluacion
docente”, Editorial Trillas: Mexico, 2016.

MAZARIO-TRIANA, Israel Crecencio, REYES-ANDRADE, Demian, LOYA-
ESCALANTE, Maria Teresa and HERNANDEZ-HERNANDEZ, Maritza.
Theoretical and methodological design of a Didactic Model to enhance the teaching
and learning processes of Mathematics at Instituto Tecnolégico Superior de Poza
Rica. Journal-Republic of Colombia. 2019



8

Article ECORFAN Journal-Republic of Colombia
December, 2019 Vol.5 No.9 8-14

Terminal Efficiency in Educational Programs of Economic - Administrative Sciences
of the Technological Institute of Campeche

La Eficiencia Terminal en los Programas Educativos de Ciencias Economico -
Administrativas del Instituto Tecnologico de Campeche

LEGORRETA-BARRANCOS, Leydi Elena'{*, ORTEGA-RODRIGUEZ, Ana Luisa', SUAREZ-
AMENDOLA, Rosario De Fatima? and GARCIA-PEREZ, Sergio Francisco®

Instituto Tecnoldgico de Campeche — Tecnoldgico Nacional de México, Department of Economic and Administrative
Sciences, 2Department of Computer Systems

ID 1%t Author: Leydi Elena, Legorreta-Barrancos / ORC ID: 0000-0002-8918-4226, CVU CONACYT ID: 725501
ID 1% Coauthor: Ana Luisa, Ortega-Rodriguez / ORC ID: 0000-0002-0134-2008, CVU CONACYT ID: 228237

ID 2" Coauthor: Rosario De Fatima, Suarez-Améndola / ORC ID: 0000-0003-1600-7875, Researcher ID Thomson: Q-
3394-2017, CVU CONACYT ID: 279998

ID 3 Coauthor: Sergio Francisco, Garcia-Pérez / ORC ID: 0000-0002-4538-068X, CVU CONACYT 1D:997074

DOI: 10.35429/EJC.2019.9.5.8.14 Received September 10, 2019; Accepted December 30, 2019

Abstract

The Higher Education System (HES) undoubtedly
represents an opportunity for the generation of high
performance learning communities, innovation and
technological development; being able to modify social
structures through different areas of knowledge and
respond to the challenges posed by the National
Technological Institute of Mexico (TecNM) such as:
coverage, quality and relevance for regional development
and the advances of the new Educational Model. In the
present paper, the terminal efficiency of educational
programs in the area of Economics - Administrative
Sciences of the Technological Institute of Campeche
(ITC) is analyzed as an attempt to build indicators, to
know the efficiency in the application of school resources
in training of graduates and to be able to affirm the
strategic value of knowledge, attending its demands and
competing successfully in the labor market, which is
considered as the fundamental axis of the social, cultural,
economic and political development of nations.

Technological Higher Education, Terminal Efficiency,
Plans and Educational Programs.

Resumen

Las Instituciones de Educacion Superior (IES),
indudablemente representa una oportunidad para la
generacién de comunidades de aprendizaje de alto
desempefio, la innovacién y el desarrollo tecnolégico;
capaces de modificar las estructuras sociales a través de
las distintas areas del conocimiento y responder asi, a los
desafios planteados por el del Tecnolégico Nacional de
México (TecNM) como son: cobertura, calidad y
pertinencia para el desarrollo regional y los avances del
nuevo Modelo Educativo. En el presente estudio se analiza
la eficiencia terminal de los programas educativos del area
de Ciencias Econdmico - Administrativas del Instituto
Tecnolégico de Campeche (ITC), como un intento de
construir indicadores, para conocer la eficiencia en la
aplicacion de los recursos escolares en la formacion
académica de los egresados y poder afirmar el valor
estratégico del conocimiento, atendiendo las demandas del
mismo y competir con éxito en el mercado profesional, al
considerarse éste, el eje fundamental del desarrollo social,
cultural, econémico y politico de las naciones.

Educacion Superior Tecnolégica, Eficiencia Terminal,
Planes y programas Educativos.
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Introduction

Improving the terminal efficiency indicator has
always been a topic of interest to HEIs because
it is a useful way to measure the effectiveness
and efficiency of their educational process and
as a reference for the analysis of students’ school
behavior. Sanchez G., (2000) asserts that there
are studies which demonstrate that terminal
efficiency remains a challenge to overcome
related to the problem of non-graduation.

According to the National Association of
Universities and Institutions of Higher
Education (ANUIES, for its acronym in
Spanish) the national average terminal
efficiency considered for graduation is 54
percent, being the public HEI where this
phenomenon is most frequent, against 66 percent
for private HEI students (Hernandez, 2015).

The Area of Economic-Administrative
Sciences of the Technological Institute of
Campeche (ITC) has two majors: Engineering in
Administration and Engineering in Business
Management. Although there are semiannual
records to monitor the progress of students, the
possible problems they face throughout their
educational programs are unknown and
therefore the behavior of terminal efficiency.
This study aims to identify the behavior of the
performance indicators of both educational
programs and estimate the 2010-2014 generation
terminal efficiency of the curricula by
competences assigned to the area, which will
allow rethinking student retention strategies.

Technological Higher Education

The public Technological Higher Education has
the purpose of providing students with the basic
skills and abilities to participate in the labor
market. But its most important objective is that
students learn to learn and develop a cooperative
and professional spirit which, by putting into
practice, improves their attributes as persons and
professionals.

For this, one of its essential strategies is
the Model of Technological Higher Education,
focused on the scientific, technological and
humanistic training of the students, and their
close relation with the productive sector of
goods and services, as well as centers of
scientific and technological research, in order to
favor dual education, updated and ongoing
training.
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On July 23, 2014, with the higher
education bill, the National Technological
Institute of Mexico (TecNM) was created as a
decentralized body of the Ministry of Public
Education (DOF. 2014, 07 23). Without a doubt,
it represented a significant milestone for higher
education in the country, which after 70 years
has managed to become the largest and most
important system in Latin America, since it
trains 42 percent of engineers across the country.

Evidently, to strengthen institutional
work and achieve the national goal of forging a
country with Quality Education, the TecNM
(2014) presents its Institutional Program for
Innovation and Development (PIID, for its
acronym in Spanish) 2013-2018 to ratify the
commitment to achieve better results, by
aligning the objectives, strategies, lines of action
and indicators contemplated in said program.

The above is a result of the national
diagnosis carried out during the 2012-2013
school year; Likewise, it is determined that
according to the demand, there is a completion
rate of 66.7 percent, the graduation index is 72.8
percent, and a terminal efficiency of 54.33
percent; so the challenges faced are:

- Increasing the terminal efficiency
indices,
- Increasing undergraduate and

postgraduate enrollment

- Promoting at a national level non-
presence-based -at a distance- and mixed
education services;

Which necessarily supports the updating
of the Handbook of Academic-Administrative
Guidelines (TecNM, 2015) as a joint effort,
reaffirming the commitment to ensure quality
Technological Education for the training process
at a Bachelor level.

Terminal Efficiency

In the educational context, terminal efficiency
(TE) is a very important indicator of
effectiveness and refers to the degree to which
students entering the education system advance
along the educational level in the expected time.
In quantitative terms, the Ministry of Public
Education (SEP, for its acronym in Spanish)
defines it as “the proportion between the number
of students entering and those who graduate
from the same generation.

LEGORRETA-BARRANCOS, Leydi Elena, ORTEGA-RODRIGUEZ, Ana
Luisa, SUAREZ-AMENDOLA, Rosario De Fatima and GARCIA-PEREZ,
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Considering the year of admission and
the year of graduation according to the duration
of the study plan” (SEP, 2105 in Dominguez, D.;
Sandoval, M.; Cruz, F.; and Pulido, A. 2014); as
Cuellar and Bolivar (2006) state, it is the number
of students who complete an educational level
within the established or regular time in the
program, that is, the percentage of students that
timely conclude an educational level according
to the number of years planned.

Egn

TE = NI1(n—-d)

x 100 (1)

TEn= Terminal Efficiency

Egn= Graduates of the educational level

NI1= New enrollment to first grade of the
educational level registered d-1 school cycles
ago.

n= Duration of the educational level

d= School cycle

According to Blanco and Rangel (2000),
the terminal efficiency of a program is defined
as the ratio resulting from dividing the number
of students belonging to a given cohort who
graduated from said program at a certain time,
between the students who entered that program
in a previous moment. To calculate this index, it
is not enough to have the annual enrollment and
graduation data, but it is necessary to effectively
track the trajectory of each group of students
who share the characteristic of having started
certain studies at the same time, following them
individually to know if they continue studying in
the same program, if they changed to another, if
they temporarily interrupted their bachelor but
intend to continue it, if they have abandoned it
permanently, if they finished it, and inn how
much time they completed it.

With the longitudinal data, for a given
enrolled generation, the TE is simply the
percentage of those who completed their studies
(what ANUIES calls “completion efficiency”) or
graduated (“graduation efficiency”); TecNM
(2014) represents it as the percentage of students
who have a bachelor's degree in the school year
n with respect to the number of students who
began the same level five years before,
represented as follows:

PET = (Total students graduated/Total students
in the generation cohort) * 100

It also considers Completion Efficiency:
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CE = (Total of students who completed the
program in the school year n/total of new
students 5 years before) * 100

In this sense, the results of the calculation
of terminal efficiency are a manifestation of the
efficiency of the education system, because if the
result is low, it reflects the institution’s
deficiencies, such as educational policies,
curricula, degree options, among others. In this
regard, the ITC, through its massive graduation
strategy, has managed to increase terminal
efficiency in all its educational programs.

The TecNM (2015) has incorporated
various graduation options according to the new
educational model in order to improve terminal
efficiency indices. In this way, it recognizes
integral graduation as the validation of the
competences (knowledge, skills and attitudes)
that the student acquired and developed during
his professional training, such as:

- Integral Graduation Projects:
Professional Residence, Research and/or
Technological Development Project,
Integrative Project, Productive Project,

Technological  Innovation  Project,
Entrepreneurship Project, Dual
Education Integral Project, Stays or

Thesis.

- The Testimony of Satisfactory or
Outstanding Performance in the General
Examination of Bachelor Completion
(EGEL, for its acronym in Spanish) of
the National Center of Evaluation for
Higher Education, A. C. (CENEVAL, for
its acronym in Spanish.)

It can be said that the system provides a
wide range of possibilities for the student to
obtain a professional degree, which gives them
greater opportunities to join the labor market,
which  improves the graduation rates,
qualification and terminal efficiency.

In the case at hand, two variants of the
notion of terminal efficiency are distinguished:
completion and graduation, and the graduate is
defined as the student who has approved all the
credits or elements that make up the curriculum,
regardless of any institutional norm.
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Study plans and programs

The term study plan is derived from the Latin
expression: ratio studiorum, which means
rational organization of studies (Furlan, 1998:
96.) Casarini, Glazman and Ibarrola (1999: 8)
state that: “Study plans and programs are
guiding documents that prescribe the purposes,
contents and actions to be carried out by the
teacher and the students, aimed at developing a
curriculum.” Therefore, all formal education
implies the existence of study plans and
programs, and, of course, an educational
institution in charge of its application, which
requires the establishment of well-defined
procedures for facilitating activities, as well as
control, registration and accreditation (Bergeron,
1993 in Cuellar and Bolivar, 2006).

The TecNM (2014) defines a study plan
as the synthetic, schematized and structured
reference of the subjects or other types of
learning units, including an evaluation proposal
to maintain its relevance and validity. It can be
said that it is the formal curricular design that is
applied to certain teachings and its graphic
representation is the curricular map, where the
organization and distribution of the subjects,
areas or modules is comprehensively visualized.

It allows  establishing  vertical
relationship, that is, to analyze what relations
exist between the subjects of each school
semester, the links that can be established
between them, how an integration or retrieval of
contents can be promoted to help students
establish interaction nuclei; as well as horizontal
relationship, which refers to the link between
subjects of all semesters, reflecting criteria of
continuity, sequence and integration of the
contents.

The study programs refer to the
synthesized description of the contents of the
subjects or learning topics, ordered by sequences
or by areas related to the indispensable didactic
and bibliographic resources, with which the
teaching-learning process will be regulated,
which needs to be evaluated according to the
criteria demanded by the educational quality
policy (TecNM, 2015). The structured
articulation of the subject, activities and learning
experiences, based on predetermined criteria and
competences, which provide knowledge,
develop skills and promote values and attitudes
in the student are crucial.
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Given the above, the question arises:
When should the student be considered to have
completed his or her training?

In principle, and if only the substantive
aspects are considered, this occurs when the
students have adequately finished all the
academic, theoretical and practical activities
required by the program, that is, when they have
completed it.

In the context of the ITC, the educational
programs of Administration Engineering and
Engineering in Business Management opened in
the period August-December of the year 2009
and 2010 respectively, with a duration of nine
semesters. According to the regulations, students
have a maximum period of twelve semesters to
conclude, which emphasizes the curricular
flexibility, giving the students freedom to choose
their academic load each school year within
determined ranges.

In the case of higher education, it is said
that this measurement has no way of knowing
the degree of success (“terminal efficiency") of
the new generation and constitutes a very weak
approach to the phenomenon to be measured.
Indeed, in a given year, individuals enrolled in
different years may graduate, in particular when
there are no maximum deadlines for graduating
(as is the case). The existence of a term only
reduces variation, but does not improve the
estimate since it only impacts student retention.

Methodology

The research was gquantitative and of descriptive
scope, since it allows to know the reality of a
phenomenon and the events that surround it
through its  manifestations  (Hernandez,
Fernandez and Baptista, 2014 p. 4); we used a
non-experimental exploratory research design,
which  “is  done  without deliberately
manipulating the dependent variables, is based
on variables that already occurred or happened
without the direct intervention of the researcher”
(Hernandez et al., 1994: 204.) Since this subject
has not been previously addressed or has been
little studied, as is the case of the behavior of the
generational efficiency 2010-2014 of the
curricula. in the area of Economic-
Administrative Sciences of the ITC, we
implemented the following actions:
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— Obtaining generational data in the
Integral Information System (SII, for its
acronym in Spanish).

— Identification of performance indicators
of educational programs in the area of
Economic-Administrative Sciences.

- Analysis and interpretation of the
generational historical records.

— Estimation of the behavior of
generational TE 2010 - 2014.

Results

Digitally there are aggregated data from
complete generations as a work of longitudinal
monitoring of students in real cohorts, which
yields a history of relevant data for interpretation
(See Table 1 and 2).

Transfers
Enrolled

Generation
No. of admitted
Dropout

2010-2014 59 6
2011-2015 55 8 6
2012-2016 11 2 1
2012-2016 61 9 13
7
0

11 3

3

0

1

2013-2017 13 3 0
0

1

8

4

16 11

0

34 23 0

3 3 1
29 29 0 8 7

0

0

0 0

wofo|r|o|o|n

2013-2017 i 1 12
2014-2018 73 7 9
Total: 349 49 55
Average: 49.86 | 12.25 | 7.86 | 1.1.

37 30
2 36 0 2 18 36

13 155 96 3 70 74
186 | 22.14 | 13.71 | 0.43 | 10.00 | 10.57

12 12

0
0
0
0
0
0
0
0
0

Table 1 Generational data of Administration Engineering
Source: Prepared by the authors, 2019
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No. of admitted student
Dropout
Transfers
Enrolled

Regular graduates
or in 9 semesters

2010-2014 34 10
2011-2015 40 13 11
2012-2016 40 5 12
2013-2017 35 4 13
2014-2018 38 8 6
Total: 187 37 52
Average: 37.40 | 7.40 | 10.40 | 1.

0

9 8 0
13 13 0
1 1 0
0

0

0

10 10
51 49
10.20 | 9.80 | 0.0¢

S|o[rofr|o]=]-
IS
SN ESIEN SIS

N

3.00 | 1.

o

Table 2 Generational data of Engineering in Business
Management
Source: Prepared by the authors, 2019

Currently, Mexico has the lowest ratio
among the countries of the Organization for
Economic Co-operation and Development
(OECD, 2019) of adults between 25-64 years of
age with a degree in higher education (17%); a
number far below the OECD average (37%).

We found averages of 24% for AE and
13% for EBM, which brings us to a general
average of the area (18.5%), confirming the
place that the country occupies.
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As it can be seen, there is greater demand
in AE, even though there are students who know
how to take advantage of the flexibility of the
system and conclude their studies before nine
semesters, without knowing the time of their
graduation.

Likewise, we can calculate indicators to
see the efficiency of the educational process of
the Area of Economic and Administrative
Sciences, determining the following in their
educational plans (See table 3).

CEl

AE EBM
2010-2014 |27% | 23%
2011-2015 | 62% | 22%
2012-2016 | 27% | 32%

2012-2016 |47% | 0%
2013-2017 0 31%

2013-2017 | 48% | 0%
2014-2018 | 49% | 26%
Promedio: | 37% | 19%

Generation

Table 3 Comparison of the Completion Efficiency Index
Source: Prepared by the authors, 2019

The average number of students in AE,
for the year 2019, corresponds to 37 percent that
confirm its demand. The administration area is
one of the two most frequent fields of study
nationwide, with 35.1 percent, so it is important
to maintain the accreditation granted by
CACECA, valid from November 28, 2017 to
2022. However, it is observed that terminal
efficiency at a general level is low in relation to
the number of students enrolling; The National
Education  Statistics  Information  System
(SNIEE, for its acronym in Spanish) of the SEP
(2015) establishes that the efficiency index of
federal HEIs is 62.75 percent, so it would be
necessary to analyze failing rates and design
attention and follow-up actions, because
apparently the impact of the tutoring program
has not been sufficient enough to meet the needs
of the students who fail (see Table 4).

IT |

AE EBM |
2010-2014 19% | 21%
2011-2015 42% | 20%
2012-2016 27% | 32%
2012-2016 45% 0
2013-2017 0] 31%
2013-2017 38% 0
2014-2018 49% | 26%
Average: |36.6% | 31%

Generation

Table 4 Comparison of the Graduation Efficiency Index
Source: Prepared by the authors, 2019
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For the completion/graduation
relationship, both engineering degrees have
indexes below the national average, that is, 54
percent (OECD, 2019). It should be noted that
after the generation that graduated in 2014, the
“massive graduation” strategy of Professional
Residence was adopted, generating a slight
increase in its results. Apparently, this strategy
has failed to achieve its objective, increasing the
percentage of terminal efficiency; therefore, the
curricular aspect of each of the educational
programs should be analyzed, since 10 credits
for social service, another 10 for professional
residence, and 5 for complementary credits are
considered, could be affecting the students’
trajectory as they do not complete them in
semester nine.

The  completion indicates  the
culmination of the academic requirements,
measured with the total credits required by the
program, while graduation can and usually
includes the fulfillment of other requirements,
not necessarily academic, such as the integrating
degree project and the dual model for obtaining
the certificate.

At the end of this analysis, the data found
indicates the necessity of a real application,
aimed at facilitating the trajectory of the students
of the educational programs of EA and EBM.
Likewise, the Department of Academic
Development should establish an academic
advisory program to reduce educational lag,
establishing the profiles and functions of the
tutors of the Institutional Tutoring Program
according to the academic needs of the students,
reaching each Tutoring Coordinator, to enforce
in the Administration Academy training and
updating programs for teachers.

On the other hand, it is necessary that the
complementary activities authorized by the
academic committee consider all the above to
favor the integral and extracurricular academic
training of the students, within the regulatory
times.
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Conclusions y recommendations

Planning is important for any educational
institution, as it avoids the perception of isolated
experiences and ensures the achievement of
goals, and, without a doubt, historical records
represent an opportunity to reconstruct the facts
without restrictions in order to finally make the
best decision. To focus the attention of academic
leadership on the substantive function forming
quality  education, the  following is
recommended:

Proper planning of the promotion and
admission process to reduce the rates of leaves,
dropouts and transfers.

In the area of school control of the
Technological Institute of Campeche, the
historical records of each generation are kept,
which necessarily needs to be restructured in its
administration and use of information, that is,
databases with individual records must be
developed for the total enrollment of each
educational program, incorporating the equity
and gender approach, personal data, origin, etc.,
which can be identified through the CURP to
obtain reliable and relevant information.

On the other hand, there are no records of
the behavior and trends of the labor market, since
there has never been a rigorous follow-up of
graduates, ignoring the real needs of the different
productive sectors that make up the economy of
the region.

Although curricular monitoring is part of
the strategic processes of quality management,
there is no systematic monitoring of the reticular
contents, so there is a risk of not achieving
graduation profiles or handling outdated
information.  Although the gap between
graduates has narrowed because there is a
massive graduation strategy, it can be said that
there is no curricular axis that allows addressing
graduation from the reticle through the subjects
designed for this investigation.
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Abstract

Higher Education Institutions (HEI) face challenges to fulfill
their substantive function of educating and training people;
within this educational process, there are factors that affect
the achievement of academic objectives embodied in the
school curriculum of various programs of the education
system. An adequate curricular structure guarantees that the
practices carried out in the classroom are intentional,
systematic and secure learning; this implies the design and
implementation of an innovative curricular proposal, from the
planning of the teaching-learning process to the evaluation.
The curricular management is one of the strategic processes
of HEIs, which operationalizes the public education policies
in the state, where the curriculum is key in the Quality of
Higher Education, because it considers the needs, problems
and social interests, through the development of professional
skills of students, in order to train professionals that
contribute to national development. The curriculum, as a
process, operates according to the school context from the
perception of the teacher and the administration, tracing a
clear link between: the curricular management and the
classroom processes, the support networks with the
dimensions of the TecNM model to be aligned and focused
on high performance.

Curricular management,
Educational management

Curricular policies,

Resumen

Las Instituciones de Educacién Superior (IES), enfrentan
retos por cumplir con su funcion sustantiva de educar y de
formar personas; dentro de este proceso educativo, existen
factores que inciden en el logro de objetivos académicos
plasmados en el curriculum escolar de los distintos programas
del sistema educativo. Una adecuada estructura curricular
garantiza que las précticas realizadas en el aula, sean
intencionadas, sistematicas y aseguran el aprendizaje; esto
implica el disefio e implementacion de una propuesta
curricular innovadora desde la planeacién del proceso de
ensefianza - aprendizaje hasta la evaluacion. La gestion
curricular es uno de los procesos estratégicos de las IES, que
operacionaliza las politicas publicas educativas vigentes del
estado, donde el curriculo es clave en la calidad de la
educacion superior, porque considera las necesidades,
problemas e intereses sociales, a través del desarrollo de
competencias profesionales de los estudiantes, a fin de formar
profesionales que contribuyan al desarrollo nacional. El
curriculum como proceso, opera en funcion del contexto
escolar desde la percepcion del profesor y de la direccién,
marcando una clara vinculacion entre: la gestion curricular,
los procesos aulicos y las redes de apoyo con las dimensiones
del modelo del TecNM para alinearse y orientarse al alto
desempefio.

Gestion curricular, Politicas curriculares, Gestién
educativa
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Introduction

Education is a fundamental and important part of
the socioeconomic and sustainable development
of any society, since it provides access to better
living standards. However, in Mexico, there are
problems such as educational lag, obsolete plans
and programs, insufficient budget, dropout,
school failure and low academic level of
teachers. Thus, the panorama results complex,
since education must favor social mobility,
forming critical human beings capable of living
in society, participating responsibly in the
definition of transformation processes within the
political-social context.

This formation is part of the curricular
development of HEIs, where its graduates are
human capital to increase productive
competitiveness in organizations, for the
management of knowledge and science,
contributing to the development of the country’s
intellectual capital. This central role of education
in the development of nations, indicates that it is
a complex system, the achievements of which
have their most direct and palpable expression in
the results of student learning, organized in a
synchronized way in a curriculum that requires a
systemic order and high performance curricular
management, where an alignment of the
microsystem to the macrosystem takes place.

This is the case of the Technological
Institute of Campeche (IT Campeche), which is
part of the National Technological of Mexico
(TecNM), which represents an institutional
challenge when trying to advance in all the
dimensions of the educational model by
competences, but in coordination as another
component of the TecNM when analyzing the
results obtained.

Institutional Context

Recent research indicates that quality education
is essential so that the population participates
fully in economic and political institutions, an
essential part for democracy and economic
development (Carnoy, 2008). Especially in those
sectors, in which educational centers are inserted
in areas that do not provide them with all the
necessary conditions for their complete social
development, this is expressed in the difficulties
of access by socioeconomic level, reflected in
the education quality.
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The structure of the TecNM curricular
model is based on the notion of the curriculum
as an integrative training project and on the
concepts of professional training, learning and
educational practice, giving meaning to
educational content, to the work of teachers and
students, to didactic strategies, to educational
processes and products, as well as to the design,
implementation, development, monitoring and
evaluation of academic programs.

The TecNM is a decentralized
administrative body of the Ministry of Public
Education (SEP, for its acronym in Spanish),
with technical, academic and management
autonomy, which has 266 institutions, of which
126 are Federal Technological Institutes, 134
Decentralized Technological Institutes, 4
Regional Centers of Optimization and Team
Development (CRODE, for its acronym in
Spanish), an Interdisciplinary Center for
Research and Teaching in Technical Education
(CIIDET, for its acronym in Spanish) and a
National Center for Research and Technological
Development (CENIDET, for its acronym in
Spanish).

In these Institutes, located throughout the
Mexican territory, attend approximately 556,270
undergraduate and graduate students. This
represents 13% of higher education students in
Mexico. To satisfy the student population, there
are 28,135 teachers, offering 43 plans and
programs with a focus on competences. This
educational offer has a great impact, given that 4
out of 10 engineering professionals are trained in
TecNM (DGEST, 2012).

These data show that the TecNM is a
system where some Institutes are already
consolidated and others are still in process,
which makes it a leading Institution in the
training of engineering professionals. Its
curricular model considers the following:

a. Being consistent in the general training
of the engineering professional.

b. Being flexible and adapt to the diversity
of the areas of specialization required in
different economic regions of the
country.

C. Incorporating the use of information and
communication technologies.
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The TecNM curriculuar model is flexible
and incorporates the integral nature of
knowledge, knowing-how-to-do and how-to-be.
This model is used for curricular design and
innovation of all its study plans and programs
with a focus on professional competences, to
meet the needs of the social, scientific,
technological, economic, cultural and human
development in Mexico.

The Specialty and the Professional
Residence aims at the incorporation of
innovative curricular strategies that allow a
strengthening of the development of
professional competences through modular
integrative projects and dual school-company
education, promoting the constant updating of
the Academies in the emerging technologies and
practices of the different areas of knowledge, for
a better specialized professional training of
greater flexibility in the formation of highly
qualified human capital in the different areas of
engineering knowledge.

Complementary  Activities are a
curricular space, with a value of 5 academic
credits, which allows learning based on
significant experiences and national or
international cultural, sports and social activities
that complement the student’s professional
training throughout their study plan.

This curricular model includes the
training and development of the competences
established in the professional profile in an ideal
period of nine semesters and promotes integral
graduation, favoring the indexes of terminal
efficiency, characterized by the following
aspects:

1. 1.Development  and
professional skills.

training  of

2. Greater flexibility.

3. Transfer and mobility.

4. Integral graduation.

5. Development of skills in the area of
mathematics, research methodology,
ethics and sustainable development.

6. Specialization in more specific skills in
the area of emerging and leading-edge
knowledge.

7. Application of professional skills
through the resolution of a real context
problem.

8. Multi-accreditation.

9. Multiculturalism.
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10. Use of information and communication
technologies in the development of
professional skills.

The Educational Model for the 21st
Century of TecNM (2015) is comprised of three
large dimensions: the philosophical, which
focuses the attention of the model on the human
being; the academic, that integrates the
parameters of reference of professional
formation, the conception of learning and its
conditions, as well as the standards of the
educational practice in each of the Technological
Institutes; and the organizational, which
contributes to the fulfillment of the goals of the
model and guarantees that the resources are
substantially dedicated to education purposes.

The study programs incorporate contents
of a conceptual, procedural and attitudinal
nature, coherently consolidates, in order to
enrich the educational work and achieve
synergistic results (DGEST, 2012):

— Conceptual contents -knowledge- are
theoretical constructs, including:
concepts, definitions, categories, laws,
principles, postulates, theorems and
models. They are disciplinary in nature to
describe, explain, predict events,
phenomena, causal relations and
professional training processes for the
ethical exercise of the profession.

- The procedural contents -the know-how-
to-do- are executions of processes,
methods, techniques, and procedures
related to the mastery and use of different
languages, algorithms and heuristics, in
which thinking strategies for the creation
and design of devices, machines and
technological objects for solving
technological production problems are of
paramount importance.

— Attitudinal contents —the know-how-to-
be- are habitual guidelines for
deontological action which are present in
the application of conceptual and
procedural contents, as well as in
professional performance.

Another important aspect was the
definition of credits from the Academic Credit
Allocation and Transfer System (SATCA, for its
acronym in Spanish), which defines credit as the
unit of measurement of students’ academic
work.
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In the teaching and supervised Curriculum block ~ Number  Criteria according to
professional field work criteria and other . ofcredits SATCA
individual or independent learning activities, Generic structure | 200 to 210 | Teaching
including credits from other HEIs, called multi- : credits :
accreditation (ANUIES, 2007). Table 1 shows Specialty ife d}fs 35 | Teaching
th_e al_ignment of the acadgmic credit allocation Social service 10 credits | Supervised
criteria of the TecNM curricula. Professional  Field
Work
Criteria Activities Credit Pro_fessional 10 credits Supervi_sed _
hours residence Professional  Field
Teaching: Classes in | Classes, 16 . Work
front of the group in | laboratories, hours=1 Complementary 5 credits Comp!ementary
a theoretical- | seminars, credit credits activities

practical way on-site | workshops, courses,

or remotely. among others.
Supervised Professional 50
professional ~ field | residence and social | hours=1
work: work done in | service. credit
the professional
residence and the
social service.
Complementary Tutoring, 20
credits: extracurricular hours=1
Individual or | activities (cultural | credit
independent learning | and sports),
activities  through | research  projects,
tutoring. support  programs

for professional

training, among

others.

Tabla 1 Criterios para la asignacién de créditos en el
TecNM
Fuente: DGEST (2012)

Currently, the 43 study plans have 260
credits, distributed in six curricular moments
aligned with the three SATCA criteria:

Generic structure
Specialty

Social service
Professional residence
Complementary credits
Integral graduation

oo

As seen in Table 2, the block of generic
structure and specialty must be adjusted in the
established range, so that adding the other blocks
always results in a total of 260 credits.
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Tabla 2 Estructura crediticia de los planes de estudio del
TecNM
Fuente: DGEST, 2012

High Performance Curricular Management

This work considers curricular management as a
permanent process that takes place in
interrelated stages, in which each of them
characterizes a part of the process as a whole,
influencing each other among its components
(Rodriguez & Concepcidn, 2013).

The structure of the curriculum is a two-
dimensional process; the macro-design that
plans the general training curriculum by a
commission designated by the organizational
structure itself; and another of microdesign that
the teacher builds, related to the content planning
of the programs that make up the curriculum
(Fuentes & Lucio, 2009). From the globalizing
perspective of the four knowledges declared by
UNESCO correspond to knowledge, skills,
attitudes and values that students acquire in the
process of integral formation throughout their
lives. This knowledge contains a coherent
relationship with the instructive, educational and
developmental dimensions of the pedagogical
category of training, which implies a single
process in which all its components are
integrated (Concepcion & Rodriguez, 2013).

The challenge in this case, for the
fundamental actors of the formative process,
requires the student the integrality in learning the
knowledge, skills, attitudes, values and knowing
how to live together to share and perform in a
socio-professional ethical environment (Tejeda
& Sénchez, 2012); and to the teacher, the task of
revaluating and rethinking their role in
curriculum development, as the process through
which they reflect to improve their teaching; it
poses the teacher as a researcher of their own
practice (Elliott, 2014).
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In this way, in order to fulfill the
challenge and goal of education, schools, as the
first link in the system, acquire their meaning
and define their mission: to disseminate the
knowledge, norms, values and ideas with which
it is intended to model society, using as a
strategic intervention action the systematic and
organized addition of a set of basic knowledge
(cognitive area), skills and abilities (sensomotor
area), aptitudes and values (axiological area) to
what we call curriculum, through which they aim
to model the behavior and awareness of the
individuals in the search for the common good
(Arroyo, 2009).

Within the factors and agents involved in
schools, and their function, we find the
pedagogical leaderships, which involve a
management and teaching duty (Carriego,
2006), oriented to the curricular management or
administration of the curriculum.

These  leaderships,  focused  on
pedagogics and curricula, among other
functions, would allow schools inserted in
vulnerable contexts to harmonize the cultural
codes implicit in the curriculum with those of
their students, generating processes of
organization and monitoring of teaching (Saez,
2009).

In this context, we request a renewal of
the paradigm that prevails in the IT Campeche,
in the organizational, technical and social system
as a whole, since it directly impacts the projects
of the various educational programs taught, and
which are currently not totally effective in
relation to curricular management, where there
is a management leadership exercised by the
Headmaster, Deputy Directors, Academic
Chiefs and Coordinators, and an academic
leadership exercised by teachers.

The organizational dimension (TecNM,
2015) in its macrosystem aspect is determined
by the Quality Management System, in which
the strategic processes are defined for optimal
results, and as an IT Campeche microsystem, it
must establish its procedures aligned to the
TecNM as a component, to make administrative
practices efficient and achieve the established
indicators.
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However, despite this standardization of
the organizational processes, in IT Campeche
the lack of managerial professionalization can be
perceived, which leads to a reactive management
marked by omissions or application of personal
criteria in decision making; making students turn
to professors recognized for their knowledge of
administrative processes and practices, which
favors a work environment characterized by
disqualification towards these teachers.

A high-performance curriculum
management would be designed to assume
transformative management leadership, based
on a managerial professionalization that
establishes a shared worldview, develop staff,
redesign the organization and manage
instruction. The guiding mission must allow the
generation of organizational conditions, to favor
a harmonious coexistence within the institution,
with the generation of a positive work
environment oriented towards learning and
knowledge generation.

The different tasks corresponding to the
management field allow teachers to provide the
necessary support to carry out the teaching-
learning processes effectively, this requires an
active academic drive that permanently
coordinates and supports the pedagogical work
they do, which implies that in the institution
there is an academic and pedagogical leadership
committed to planning, stimulating, supervising
and monitoring the teaching-learning process,
which includes working directly with teachers in
the areas of curriculum design and
implementation, teaching and evaluation.

The Headmaster’s knowledge about
effective pedagogical practices is a key element
for school improvement and the other element
being the efficient and effective application of
the processes in curricular management by his
management  team,  academic leaders,
coordinators and teachers, to achieve
coordination of the times in the curricular
implementation, allowing to optimize the
teaching hours available for the achievement of
the academic and training objectives of the
different educational programs of the institution.
This implies assigning work schedules,
specifying teaching times through normative
policies and procedures, organizing teachers in
their pedagogical work, focusing work towards
learning goals and thus being able to achieve the
planned teaching activities.

ORTEGA-RODRIGUEZ, Ana Luisa, LEGORRETA-BARRANCOS Leydi
Elena, RODRIGUEZ-CHUC, Carmen Del Socorro and LOPEZ-PONCE,
Maria Eugenia. High performance curricular management at the
Technological Institute of Campeche. Journal-Republic of Colombia. 2019



Article

20
ECORFAN Journal-Republic of Colombia

On the other hand, the curricular
conduction requires that the school organization
has guidelines for the pedagogical work of the
teachers, which implies agreeing and
coordinating with them criteria and standards in
aspects such as planning, evaluation or
homework assignment policy (Weinstein, 2009).
It is important that teachers have a clear vision
on how teaching should be implemented and
didactic strategies defined, so that within the
Academies a collegiate work can be developed,
respecting the common pedagogical guidelines
to do it in a consistent manner between levels
and areas of learning.

The above also includes advising
teachers on the use of best practices and teaching
methodologies, ensuring the provision of
pedagogical and didactic resources for curricular
implementation and evaluation, which also
implies the provision of learning materials
and/or resources that effectively support the
achievement  of  educational  objectives
(Weinstein & Mufioz, 2012).

Proposal

Undoubtedly, the current curricular structure,
bounded by an evaluation system that prioritizes
the reproduction and reduction of contents that
have to be addressed in a certain time and place,
in addition to other conditions of culture and
school organization, needs to reformulate the
current curricular structure so that, instead of
limiting, it encourages teachers to make the
appropriate adaptations that favor key and
meaningful learning.

Through learning activities aimed at the
students for them to analyze, explain causes,
relate and formulate hypotheses, among others;
preventing the learning process from
concentrating on the acquisition of selected
content, that is, in obtaining a simple list of data
by selective memorization.

In these cases, learning becomes a
burden for the student, a task to get rid of, and
for the teacher a problem of time that prevents
them from devoting fully to the task,
emphasizing the completion of the program at
the expense of depth (Biggs, 2010).
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As a result of the proposal to design
effective pedagogical practices in a collegial
way within the Academy, in the design of these
practices, Significant Learning, Located
Learning and Socio-Emotional Learning were
taken into account, since the study programs
suggest that teachers elaborate them for
themselves.

However, when reviewing the course
management of the professors of the Academy
of Administration, no formalized practice was
found in the teaching instrumentation delivered
to the academic department, despite the
suggestion contained in the study programs to
apply practices in the subjects of the common
areas in Administration Engineering (AE) and
Engineering in Business Management (EBM).

In this review, only one high-
performance integrative practice was found
(Ortega, Suarez, Legorreta, Lopez, 2015), which
is applied only in the Interdisciplinary Specialty
of the EBM educational program and in common
subjects. Considering that our study programs
incorporate content of a conceptual, procedural
and attitudinal nature, it was important to
strengthen the attitudinal training of students,
since the required learning for the development
of their professional competences comprise the
following:

— Self-awareness

- Self-management

- Social conscience

— Skills to interact with others
- Responsible decision making

Therefore, the types of learning under
which the proposal was made are presented
below.

Significant learning

The most relevant principle of significant
learning is that all new knowledge must be
related to the previous one. The most important
factor influencing this learning is what the
student already knows. It requires specific skills
of the teacher to investigate what is the level of
learning that the group of students has and what
are the alternative conceptions they have.
Therefore, it is recommended to apply a
diagnostic evaluation, the results of which will
be the starting point for the design or redesign of
the learning strategies.
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The activity must contain  such
characteristics that the students have to generate
interest in relation to the new material with their
cognitive structure so that they have a
disposition for learning.

Located learning

This approach has to do with the context and the
reality in which the student grows and develops.
It considers that located learning occurs when
cognitive activity takes place within a
contextualized, located and culturally significant
practice.

Regarding the above, it is also pointed
out that collaborative learning is the best strategy
for students to participate productively in
authentic shared cognitive practices.

The key is that the teacher can create the
situation within the school context itself -or
outside of it- where the student, while getting
involved with their peers, also grows and learns
while sharing their knowledge and skills in their
own group. Meanwhile, students negotiate
meanings, exchange information, talk about the
problem to be solved, discuss and generate
solution strategies, that is when they are really
involved in activities that originate deep and
meaningful learning (Soler, 2006).

Located learning occurs through
authentic  educational practices that are
consistent, meaningful and purposeful. In this
approach, the teacher designs learning
environments or involves students in relevant
contexts.

For this, it recovers principles of
sociocultural learning since cognition is based
on the premise that located knowledge is part
and product of the activity, context and culture
in which it is developed and used.

Next, eight models or procedures that
favor located learning are mentioned, favoring
the approach to real contexts and the reflective,
critical, deep-thinking activities (Diaz, 2006).

1. Learning focused on solving authentic
problems.

2. Case analysis.

3. Project method.

4, Practices located or learning in situ in
real scenarios.

5. Service learning.
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6. Work in cooperative teams.

7. Located  exercises,  proofs and
simulations.

8. Learning mediated by information and

communication technologies.
Socio-emotional learning

It is recognized that for the full development of
the student or for their integral training, the
development of socio-emotional skills must
necessarily be favored, which should be
reflected in the curriculum. The justification is
that learning acquires meaning when it truly
contributes to the full personal and social
development of individuals, for which the
following dimensions are included:

— Intellectual openness.

- Sense of responsibility.

— Self-knowledge.

— Team work and collaboration.

The key competence related to the
development of students’ socio-emotional skills
is “learning to live together,” along with
“learning to learn,” so a curriculum of key
learning and areas of personal and social
development will Dbring attention to the
simultaneous processes of learning to learn and
live together (SEP, 2016).

For all the above, the curricular aspect
plays a fundamental role in the quality of HEIs
and for the IT Campeche belonging to this
system, the curriculum must be viewed as a
process that operates in a very particular social
and cultural context, different to that of the
TecNM, forcing it to be recognized as part of a
whole, but assuming the definition of its own
components to achieve effective administration
by optimizing the performance of its own
resources.

The High Performance Curriculum
Management should be seen as a formative and
integrative process, characterized by the
interaction and interrelation of all the elements
of the teaching and learning process, the
administration, the teachers, the students, the
study plans and programs, the infrastructure,
guidelines, school culture, among others. This
proposal took into account the following
components:
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— Curricular Component

— Institutional Management Component

— Teaching Performance in the Classroom
Component

It should be clarified that this proposal
focused, as a first approximation, on the
Teaching Performance in the Classroom
Component. The important point about this
proposal is to provide teachers of the
Administration Academy with a methodology
for the design and implementation of high
performance curricular practices, that favor the
significant learning of students and their integral
formation.

The fundamental objective is to provide
the teacher with a methodological and
pedagogical tool to design effective practices
that favor relevant learning environments,
placing students in a located context that
connects them with their cognitive structure and
cultural heritage, so that prior knowledge
activate and perform their role according to the
required learning activity.

In this classroom context, the logical and
psychological disposition of the teacher and
students flows naturally because it occurs in a
social, cultural and emotional context that is
usual for them; in a group that is committed to
group learning.

The methodological proposal for high
performance curricular practices of the Teaching
Performance in the Classroom Component, with
its corresponding design categories, is presented
below:

Teaching Performance in the Classroom
Component

Categories

1. Planning
— Content selection
Professional competence
Design of teaching strategies
Selection of evaluation strategies

2. Class environment management
— Interpersonal relationships
— Group management
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3. Curricular Management

— Disciplinary mastery of the subject

— Disciplinary mastery of the subjects
Contextualization of the subject
Contribution of the subject to the
graduation profile

4. Teaching management
— Group organization
— Didactic resources
— Time management
— Student-student learning relationship
— Instructions and indications
— Feedback
— Directed / non-directed activities

Evaluation

— Self-evaluation
— Co-evaluation
— Heteroevaluation

Categories Practice Subject Result
1.Planning

2. Class
Environment
Management
3. Curricular
management
4, Didactic
management
5.Evaluation
Total

Table 3 Concentrator Chart
Source: Prepared by the authors, 2019
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Conclusions

A successful curricular management within any
educational institution must articulate all the
organizational elements and align them towards
the social and professional demands of the labor
market; the academic conduction is conceived as
a function of supervision and control towards the
teacher by the administration authority;
however, the direction of joint efforts is
important and must be consistent with the view
that academic leadership must be shared
between the headmaster and other members of
the team.
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Curriculum management should be seen
as a process that constitutes a fundamental tool
for programming and implementing pedagogical
work in the classroom, planning and identifying
the essential contents that students must learn,
estimating the time required to ensure that they
can be taught effectively, in a sequenced and
organized way to optimize the learning
experience.

Practices designed and implemented in
the classroom are a pedagogical learning tool.
Many times they become the solution in the
educational situations in which students
participate, allowing them to learn in a relevant
context. It is an experience that involves
thinking, affectivity and action.

It is important to mention the concept of
learning obstacles, since they can prevent
education from being inclusive with equity.
Many times the learning barriers are in the very
conditions of the educational offer in terms of
infrastructure, for example, the state of the
classroom, the students’ access to at least one
computer and if there is internet service.
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Abstract

In recent years, inclusion in Mexico has caused higher
education institutions to open their doors to people with
disabilities who want to access an education program.
Taking into account that the word include is bound to
accept, it is important to have the appropriate knowledge,
tools, spaces, and attitudes for the reception of these
people in campuses, both private and public, to achieve a
synergy among all the involved in the binomial teaching-
learning. All this with the objective of strengthening
inherent competencies of people with disabilities and
granting others in order to let them compete in the chosen
institution. In this document, different learning theories
will be analyzed, in order to know their strengths and
suggest a methodology that allows teacher and student to
be aware of their inherent competences as well as know
the ones needed to have a good performance in the class.
Through a concept map that describes the key points of the
aforementioned theories to reach the final result. It should
be noted that until now there is little information regarding
the study of a specific practice for the inclusion of people
with disabilities in higher education in Mexico. For this
reason, this analysis is relevant.

Inclusion, Disabilities, Methodology

Resumen

La inclusién en México en los Ultimos afios ha generado
que la educacién superior ofrezca puertas abiertas a las
personas con discapacidades que quieran acceder a una
carrera. Teniendo en cuenta que la palabra incluir esti
ligada a aceptar, son necesarios los conocimientos,
herramientas, espacios y actitudes adecuadas para el
recibimiento de estas personas en escuelas, tanto privadas
como publicas, para lograr una sinergia entre los
involucrados en el binomio ensefianza-aprendizaje, para
potencializar las competencias inherentes de las personas
con discapacidades y otorgarle otras que puedan hacerlo
competitivo en la institucion elegida. En este escrito se
analizaran diferentes teorias de aprendizaje, para formar
una metodologia que permita al docente y al alumno
conocer las competencias con las que ya cuentan y estar
consciente de las que requieren para su desempefio en el
aula. Dicha metodologia se describird, en este documento,
mediante un mapa conceptual que describira los puntos
clave de las teorias mencionada para llegar al resultado
final. Cabe sefialar que hasta este momento hay poca
informacién referente al estudio de una metodologia
especifica para la inclusion de las personas con
discapacidades en la educacién superior en México. Por
esta razon el analisis en cuestién resulta pertinente.

Inclusién, Discapacidades, Metodologia
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Introduction

The issue of inclusion in universities in Mexico
has increased in recent years because of
technological advances in different fields such as
media, which facilitate access to information.
This has allowed us to offer educational options
in institutions that are inclusive, from preschool
to higher education. However, it is necessary to
accept that in the latter, despite having
professors, teachers or doctors, the inclusion of
students with disabilities is not always an easy
task, since sometimes the capacities of these
students are unknown, as well as the different
types of learning that allow teachers to choose
the appropriate teaching methods, didactics and
learning environments for their groups.

For this reason, an analysis of different
learning theories is necessary, so that through
their characteristics, the appropriate options for
the elaboration of a methodology can be
identified, enabling the teacher an orderly
structure of teaching techniques, activities or
tasks that can be assigned to students with
hearing, visual and motor disabilities. In the
same way, the student will have the opportunity
to enhance their existing abilities and feel
included in the class.

The theories suggested for the analysis
are the following: Cognitive Psychology,
Constructivism, Sociocultural Theory, Multiple
Intelligences, Learning and Skills of the 21st
century.

In this document the analysis of the main
characteristics of each theory is presented, based
on the disabilities mentioned above, to later
suggest a methodology that allows teachers to
have different options in terms of design and
preparation of their classes, learning
environments and educational technologies to
use, as well as their main objective: to include all
the participants in the classroom in the
development of the teaching-learning process.

Learning theories
Below are the learning theories described and

analyzed to observe their application in a
suggested methodology.
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Cognitive psychology

Cognitive psychology can be defined as the
branch of psychology that attempts to provide a
scientific explanation of how the brain performs
complex mental functions such as vision,
memory, language and thought. Cognitive
psychology emerged at a time when computers
began to have a great impact on science and,
probably, it was natural for cognitive
psychologists to establish an analogy between
computers and the human brain. Different
authors who study this theory tend to compare
the human brain with a computer, which
performs different functions such as storage,
data processing and interpretation, memory and
language.

Cognitive psychology is the study of the
mental processes that enable our daily
development in the recognition of familiar
objects and people, management of the world
around us, including the skills of reading,
writing, programming, making plans, thinking,
making decisions and memorizing what has been
learned. The field of application in education
involves the measurement of intellectual
capacity, vocational guidance, learning
problems, etc. but, above all, learning and
teaching in the classroom, processes that involve
considering intrapersonal variables (cognitive
structure, evolutionary development,
motivations, attitudes and personality of the
students), as well as situational variables
(didactic, social, academic, among others).

Cognitive
Psychology

Memory Thought Language Learning

Figure 1 Conceptual framework of Cognitive Psychology
Theory
Prepared by the authors

Constructivism

This theory describes learning as the
construction of knowledge based on previous
learning, that is, knowledge is built based on
what was previously acquired. This theory
suggests that the acquisition of knowledge is a
continuous and active mental process and that
although it is an individual activity, it is
important to do collaborative work since the
student will learn more effectively in this way.
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It is also important to mention that
learning, in this theory, suggests that the student
generates the concepts of new information by
relating it to what he already possess, thus
transforming the acquisition of the concepts into
Meaningful Learning. In that sense, it is
suggested that the students learn at their own
pace, monitored by the teachers who play a
mediator role between themselves and the
activities that lead students to the acquisition of
knowledge.

Constructivism

Significant Previous
learning knowledge

Continuous and
collaborative
process

Figure 2 Conceptual framework of Constructivism
Theory
Prepared by the authors.

Sociocultural Theory

This theory focuses on children’s learning and
emphasizes their active participation in the
environment that surrounds them, having as
response the cognitive development acquired
collaboratively. According to Lev Vigotsky
(Russia, 1896-1934), the role of adults or more
advanced classmates is the support, direction
and organization of student learning, in the
previous step that they may be able to master,
having internalized the behavioral and cognitive
structures that the activity demands.

This orientation is more effective in
offering children help to cross the Zone of
Proximal Development (ZPD), which can be
understood as the space between what children
are already able to do and what they still cannot
achieve on their own, but with the right help and
guidance, they are able to perform the task
successfully. According to this theory, as long as
collaboration, supervision and responsibility for
learning are covered, the individual progresses
adequately in the formation and consolidation of
their new knowledge and learning.
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Figure 3 Conceptual framework of Sociocultural Theory
Prepared by the authors

Multiple intelligences

This theory suggests that there are eight types of
intelligence that determine the way in which
people acquire knowledge. It points out that all
people possess intelligence, but that they may
have certain characteristics that classify them
differently. That is, if the person dominates the
characteristics of one or other intelligence, it will
be easier to acquire knowledge and learn. The
different intelligences according to Howard
Gardner (1983) are the following:

— Linguistic intelligence: it allows the
individual to communicate clearly and
precisely, not only orally, but also in a
written or gestural manner.

— Logical-mathematical intelligence: it
includes the capacity for logical
reasoning and the resolution of
mathematical problems. The speed to
solve these problems is the indicator that
determines  how  much logical-
mathematical intelligence a person
POSSESS.

- Spatial intelligence: Also known as
visual-spatial intelligence, it is the ability
to observe the world and objects from
different perspectives. People who
possess this intelligence can devise
mental images, define details and have a
taste for aesthetics that gives them a
personal sense.

- Musical intelligence: for some people
with this type of intelligence, certain
areas of the brain perform functions
related to the interpretation or
composition of music and can be trained
or perfected.

— Body and kinesthetic intelligence: it
comprises the skills to handle tools, as
well as those that use the body for the
expression of feelings or the creation of
objects. This category includes dancers,
actors, athletes, surgeons and plastic
artists.
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— Intrapersonal Intelligence: it is the
intelligence that allows individuals to
have power and control over their
emotions and search within themselves
the reasons that make them be what they
are. This type of intelligence makes the
person work better individually and be
alert of negative situations in order to
keep their distance if necessary.

— Interpersonal Intelligence: this type of
intelligence allows the person to have an
easy relationship with others, as well as
interpret words or gestures and notice
things that their other senses cannot.
People who own it are able to work with
very large groups.

— Naturalist Intelligence: it is based on
the classification and differentiation of
the various aspects of the environment,
such as natural phenomena, animal and
plant species, as well as climatological
and geographical events.

1 Linguistics

| Mathematical
logician

1 Spatial

1 Musical

Body and
kinesthetic

{ Intrapersonal

‘ Multiple intelligences

AINKERNA

1 Interpersonal

1 Naturalist

Figure 4 Conceptual framework of Multiple Intelligence
theory
Prepared by the authors

Learning and Skills of the 21st Century

For the Organization for Economic Co-operation
and Development (OECD), this type of
education is based on the use of skills and
competences working together with the
technological advances that facilitate the
development of tasks. It focuses on issues of the
21st century (global awareness, civic literacy,
health  education, environment, financial
literacy, business and business literacy); learning
and innovation skills (creativity and innovation,
critical  thinking and problem solving,
communication and collaboration); information,
media and technological skills (ICT literacy,
media education).

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

December, 2019 Vol.5 No.9 25-31

And life and career skills (flexibility and
adaptability, initiative and autonomy, social and
intercultural skills, productivity, leadership and
responsibility). It is also believed that
technology can be used to reinforce
interpersonal relationships between students and
teachers, students and their parents and students
with friends or colleagues.

/Use ofnew |
@Ii

Figura 5 Conceptual framework of Learning and Skills
of the 21st Century theory
Prepared by the authors

Learning and |
Skills of the |

Competences :
/ 21st Century |

Methodology and teaching strategies to
develop

In his book Towards a Dynamic General
Didactics (1992), Nérici points out that the
teaching methodology is a set of didactic
procedures expressed by teaching methods and
techniques, tending to bring to fruition the
didactic action, which means achieving the
objectives of teaching and, therefore, of
education. On the other hand, the didactic
strategy is understood as the planning of how the
training process will be carried out; it includes a
diagnosis of reality, the definition of objectives,
the selection of didactic methods, tasks to be
carried out and activities, resource planning and
the form of the training process evaluation
(Burgess and Russell, 2003; Cid-Sabucedo,
Pérez-Abellas and Zabalza, 2009b; Gonzalez
and Ramirez, 2010). From the above,
methodology in education is understood as a
way to teach using didactic strategies that
include techniques and methods to reach the
ultimate goal: learning. Therefore, we suggest
the following didactic methodology:

1. Identify by means of a written diagnostic
test the previous knowledge or
requirements for the subject in question.
In the case of blind or visually impaired
students, conduct an interview including
questions that respond to the expected
knowledge. In the same way, it is
suggested to apply a Multiple
Intelligences test with the intention of
knowing the abilities or skills that the
student has.
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This will allow the choice of activities
according to the existing abilities and
intelligences of the students.

2. Carry out a group integration activity, in
which, through personal questions such
as interests, tastes, family and friends,
students have the possibility to meet and
generate empathy. From this activity it is
important to observe the relationships
and rapprochement of students with
those with disabilities, so that the latter
find support with one or more class
members, that is, their tutor or tutors in
the classroom who serve as support and
assistance in case of doubt. It should be
noted that this activity must be done in
written form for deaf people.

3. Recognize the spaces and distribution of
the classroom to place the student in the
space that facilitates them to use their
capacities in the most optimal way.
Likewise, it is important to review with
the coordination or administration the
instruments, programs, tools and all the
technological material available to define
those that may be of continuous use, both
for the teacher and the student.
Nowadays, there are free programs or
applications such as translators for
Mexican Sign Language (MSL) that can
facilitate the spontaneous use of
vocabulary that listeners need to
communicate with the deaf student.
There are instruments such as screen
checkers, magnified vision lenses,
programs and applications for blind
people and obviously Braille lines and
printers.

4. Take into account the following
recommendations:

a. In case of having a deaf student. The
teacher should be in the front of the
classroom, giving the student the
opportunity to have complete vision of
his face, hands and body, since there are
students who, depending on the degree of
deafness, can read lips or assign meaning
to the intention of the message conveyed
by the teacher through gestures and body
movements. The teacher must write on
the board or on any type of material
clearly and precisely; also use visual
media to achieve best understanding for
the students with this disability.
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b. In case of having a visually impaired
or blind student. The teacher must place
the student in the part of the room where
the acoustics favor them. These students
have a more developed sense of hearing,
so an explanation with a firm voice and
good diction is necessary. It is also
important that auditory materials such as
recordings and videos are used, which
can be recorded by the class. Likewise, it
is advisable to have the materials in PDF
files to provide them to students with this
disability, since there are computer
programs that narrate or describe this
type of files to blind people, which is a
very useful tool.

C. In case of having a student with motor
disability. The teacher must take into
account the type of disability of the
student, that is, must answer the
questions: Is the student paraplegic,
quadriplegic? Does not have mobility in
one of his limbs or both? Do they need
help to make use of a wheelchair,
crutches or walker? Do they need
assistance in using the toilet? Once these
questions are answered, the teacher will
make the decisions regarding the
activities that require mobility within the
classroom or outside, also those in which
the use of their limbs is required, in
addition to finding the appropriate place
within the classroom to facilitate access
in case of having a wheelchair, crutches,
etc.

Results

From the analysis of the characteristics of the
suggested  learning  theories  for  the
implementation of a methodology, it is intended
that the teacher who faces the challenge of
including a person with any of the disabilities
mentioned in this work has a guide or starting
point for the class.

It is expected that the teacher devotes
part of the time it takes to prepare the classes, to
apply the tests that will give them the required
information about the student with disabilities,
in order to subsequently carry out a didactic plan
that facilitates classroom management.
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It is considered that, based on the best
organization of the classroom as a learning
environment and adequate teaching planning,
students with disabilities have more confidence
in the teaching staff, as well as their classmates,
so that they are able to integrate into a group.

Therefore, it is expected that the dropout
rate will be positively impacted if the students
find a comfortable environment for their
learning and do not feel left out, which
sometimes lead them to dropout university
temporarily or permanently.

In the last two years, we have analyzed
the application of this methodology and students
with disabilities who arrive at the Technological
University of Torredn, therefore, it is expected
to perform a qualitative analysis in the future
with a case study, since it focuses on capturing
the social reality of the and their development in
their own context. This will be implemented in
order to determine the necessary changes and
adjustments to the proposal of this work and
apply it in the different educational programs
offered by the university.
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Conclusions

Day by day, universities in Mexico have
committed to include people with disabilities
and allow them to have access to higher
education in the classrooms, which shows
progress in terms of the right to education.
However, despite the existence of inclusive
universities that have the instruments and
materials to work with people with disabilities,
there is no constant training for teachers. This
could cause confusion, frustration, or simply
lack of interest from both teachers and students.
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For this reason, through the analysis of
five learning theories, we suggest a simple
methodology that allows the teacher to have a
starting point when they receive a student in their
classroom with any of the three disabilities
mentioned in this analysis, which are: hearing,
visual and motor disability. Although there are a
variety of theories, we only consider the
previous ones due to their characteristics and
those of the disabilities in question. Using a
methodology that acts as a starting guide, we
hope that the teacher can have an idea of the type
of explanations, activities, materials,
monitoring, time and space to use when planning
the classes and thus include students with
disabilities.

By applying this  methodology,
qualitative studies can be subsequently carried
out through a case study. In the same way,
qualitative studies which focus on capturing the
social reality of the study subject and the
development in their own context can be
enforced. All of the above in order to have data
to ensure the benefits generated by the suggested
methodology, and then apply it in different
educational programs in various universities.
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