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Abstract

The paper exposes the results of an experiment carried out
at the Universidad Tecnolégica del Valle de Toluca, in the
major of Information and Communication Technologies.
It consisted of strengthening or developing the logical and
mathematical reasoning in new students to reduce the
failing and dropout rates. A sample of thirty students was
selected, to whom the proposed strategy was applied, a
course with exercises and activities to strengthen or
develop logical and mathematical reasoning; This
workshop was designed according to the cognitive
functions and mental operations established by Reuven
Feuerstein in his Theory of Cognitive Modifiability.
Before and after the workshop, a test was proposed by the
CENEVAL (Centro Nacional de Evaluacion para la
Educacion Superior) in an interactive guide for applicants
taking the entrance exam for higher level education,
afterwards, the failing and dropout rates were calculated,
both for the pilot group and for the rest of the students who
did not participate in the experiment. The hypothesis was
not completely verified, since only one of the analyzed
indexes was reduced, interesting results and some
recommendations as future work are also addressed.

Logical and mathematical reasoning, Desertion,
Higher education

Resumen

El trabajo expone los resultados de un experimento que se
realiz6 en la Universidad Tecnolégica del Valle de Toluca
(UTVT), dentro de la carrera de Tecnologias de la
Informacion y Comunicacion (TIC). Consiste en fortalecer
o desarrollar el razonamiento l6gico y matematico en
estudiantes de nuevo ingreso para disminuir los indices de
reprobacion y desercion. Se selecciond una muestra de
treinta estudiantes, a los que se les aplicd la estrategia
propuesta, un taller de ejercicios y actividades para
fortalecer o desarrollar el razonamiento légico y
matematico; dicho taller fue disefiado de acuerdo a las
funciones cognitivas y operaciones mentales que
estableci6 Reuven Feuerstein en su Teoria de
Modificabilidad Cognitiva. Antes y después del taller se
aplicé una prueba que propuso el CENEVAL (Centro
Nacional de Evaluacion para la Educacién Superior) en
una guia interactiva para aspirantes a presentar el examen
de admisién para el nivel superior, posteriormente, se
calcularon los indices de reprobacion y desercién tanto del
grupo piloto como del resto de los estudiantes que no
participaron en el experimento (grupo de control). La
hipotesis no fue aprobada completamente, ya que s6lo uno
de los indices analizados se redujo, de los resultados
obtenidos se abordan interesantes conclusiones y algunas
recomendaciones como trabajo futuro.

Razonamiento loégico y matematico, Desercion,
Educacion superior
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Introduction

For several years, the reasons for dropping out
and school failure in Mexico have been studied,
especially in higher levels of education, where
numbers are higher compared to the basic level.
It is necessary to analyze and attack immediately
the reasons for this problem. In Mexico, there are
many studies that report this situation
statistically but few propose viable, permanent
and significant solutions.

The entry profile of all Engineering
degrees requires basic  knowledge of
Mathematics and proficiency in logical and
mathematical reasoning; subjects that are closely
linked to the capacities of abstraction, analysis,
synthesis, organization and problem solving.
The absence of these abilities hinders the
continuity of studies in these majors. This
difficulty is reflected in the failing and dropout
rates of any educational entity.

At the Technological University of Valle
de Toluca (UTVT), particularly in the
Information and Communication Technologies
major, the failing and dropout rates have
exceeded the permitted standard levels, so there
is a need to seek and implement solutions to
reduce these indices.

The efforts exerted so far include advice,
tutoring and the application of different final
tests in order to achieve the lowest number of
failing students. It is considered that the actions
carried out so far have not attacked the root of
the problem.

The proposal presented in this work is a
strategy to develop and strengthen an
indispensable skill that future professionals in
the area of Engineering must possess to
successfully achieve the culmination of their
studies: logical and mathematical reasoning.

The workshop was designed with
activities and exercises according to the
cognitive functions and mental operations that
Feuerstein raised in his theory of Cognitive
Modifiability. To measure the effectiveness of
this workshop, we used a test proposed by
CENEVAL (National Center for Evaluation for
Higher Education, for its acronym in Spanish) in
an interactive guide for applicants taking the
admission exam for the higher level, which was
applied before and after said workshop.

ISSN 2524-2075
RINOE® All rights reserved
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Among the variables found are the level
of logical and mathematical reasoning of the
students, the drop-out and failing rates. The
experiment was carried out on a pilot group of
thirty students who received the proposed
strategy, for the selection we used simple
random sampling, since all individuals had the
same probability of being chosen and no subject
influenced on the selection of another.

The process of a quantitative
investigation was followed with its respective
quantitative data analysis, which allowed
answering the research question. From the
results obtained, interesting conclusions are
addressed, some recommendations as future
work, as well as a discussion that links the
projects carried out previously with this work.

Hypothesis

Will the development and / or strengthening of
the logical and mathematical reasoning in new
students of engineering majors reduce the failing
and dropout rates?

General Objective

Designing a program or workshop for the
strengthening of logical and mathematical
reasoning in new students of engineering majors,
which includes a set of activities or exercises.

Specific Objectives

— Preparing a test that allows the
measurement of the logical and
mathematical reasoning of the new
students of engineering majors.

- Investigating techniques and tests for the
development or reinforcement of logical
and mathematical thinking in adults.

- Defining an educational strategy through
a workshop or program for the
strengthening of logical-mathematical
reasoning in university students of
engineering majors.

— Conducting an experiment for the
implementation of the proposed strategy
and determine its effectiveness.

REYES-DE LOS SANTOS, lyeliz. Reinforcement of logical-
mathematical reasoning in new Engineering students to reduce
failing and dropout rates. Journal Health, Education and Welfare.
2019
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Background - Induction: it is the reasoning generated

Acosta Trivifio, Rivera Acevedo & Acosta
Triviiio (2009) proposed a workshop for the
development of mathematical logical thinking in
order to improve the teaching of Mathematics at
the higher level education. This was raised by the
Foundation for Higher Education San Mateo de
Colombia. They conducted an analysis in which
they detected that the majority of Colombian
students lack a good formation and development
of logical-mathematical thinking when they
enroll in universities and it is even a weakness of
many professionals already graduated.

The program applies the theory of
Cognitive Modifiability of Dr. Feuerstein, which
is based on the principle that: “The human
organism is an open system that in its evolution
acquired the propensity to modify itself, as long
as there is a human act mediator.” This theory
considers that there are no irreversible
conditions that cannot be managed and treated
(Acosta et al., 2009).

Reuven Feuerstein, is a Romanian
psychologist who proposed the theory of
Cognitive Modifiability, in which he states that
intelligence is modifiable and focuses on the
development of cognitive functions and mental
operations in order to increase or modify them if
necessary. These functions are:

— Identification: ability to attribute
meaning to a fact or situation.

— Evocation: ability to remember a
previous experience.

— Comparison: ability to contrast two or
more elements establishing similarities
and differences.

- Analysis: ability to break down the whole
into its constituent elements.

- Synthesis: ability to integrate elements,
relationships, properties or parts to form
new and significant totalities.

- Classification: Ability to group elements
into classes and subclasses according to
one or more well-defined criteria or
attributes.

- Mental representation: ability to use
signifiers to mentally evoke reality.

- Deduction: it implies logical inference
from what is already known, deductions
can be made from generalizations or
explicit principles to identify specific
consequences.

ISSN 2524-2075
RINOE® All rights reserved

from the constant observation between
phenomena, or the objects of knowledge
to look for essential relationships. It is
important to discover laws, principles or
generalizations.

- Divergent reasoning: ability to produce
different and creative ideas or solutions
to the problems posed.

— Hypothetical reasoning: ability to
mentally rehearse various options for
interpretation and resolution of a
problem.

— Inferential reasoning: ability to predict or
generalize the behavior of facts or
phenomena from particular situations or
experiences.

Methodology

The methodology proposed describes the type of
research design, the stages of the experiment, the
description of the sample and the instruments
used. This methodological proposal contributes
to the specification of a strategy for conducting
an experimental research in an educational
environment, in which a problem, a hypothesis
and an experiment are presented, where the main
actors are the students; important results and
conclusions can be obtained in order to improve
or strengthen educational quality.

The type of Research Design used was
Experimental, since an independent variable was
manipulated to analyze the consequences on two
other dependent variables. And particularly, the
subtype of the Experimental Research Design
used was the Pure or True, because two groups
were created, one that received the experimental
treatment and another (the rest of the population)
that was the control group, which did not receive
the treatment. The experimental or pilot group
was chosen randomly, a pre-test, a treatment and
a post-test were applied. In the end, the results
were analyzed and compared.

The experiment consisted of four stages:
a pre-test, the application of the proposed
strategy for the development or strengthening of
logical-mathematical reasoning (workshop), the
post-test, and finally the calculation of dropout
and failing rates, see Figure 1.

REYES-DE LOS SANTOS, lyeliz. Reinforcement of logical-
mathematical reasoning in new Engineering students to reduce
failing and dropout rates. Journal Health, Education and Welfare.
2019
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—[ 1. Pretest ]—

—[ 2. Logical-Mathematical Reasoning Workshop ]—

—[ 3. Post test ]—

—[ 4. Calculation of failing and dropout rates ]—

Figura 1 Etapas del experimento

The first activity consisted of taking a
group of new students from the ICT Engineering
major, this group received, in addition to their
curriculum, a workshop that allowed increasing
their levels of logical- mathematical reasoning.
The other group, the rest of the population
(control group) continued with their usual study
plan or curriculum.

The sample

The experiment was carried out at the UTVT in
the ICT Engineering major.

A group of 30 students was selected,
which corresponds to approximately 20% of
total students enrolling in the ICT Engineering
major at UTVT, annually. The students in the
sample group were listed by assigning each
member an identifier. It should be mentioned
that the sample size was reduced to 80% since 6
students dropped out before the end of the
experiment. The total population size before
starting the experiment was 143, after the
experiment it was reduced to 116.

Simple random sampling was used, since
all individuals were equally likely to be chosen
and no subject influenced the selection of
another.

Instruments applied
The experiment consisted of four stages, in each

of them different types of instruments and
mechanisms were defined for obtaining the data.

ISSN 2524-2075
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1. Instrument for the Pre-test and Post-test

The admission process at the Technological
University of Valle de Toluca begins in May,
applying the New National Admission Exam for
higher education (EXANI-II), which is applied
by the National Center for Evaluation for Higher
Education (CENEVAL). The EXANI-II
evaluates the knowledge and skills essential for
entering higher education and is comprised of
two tests (CENEVAL, 2018):

a. Selection: mandatory, which includes
questions  that  measure  verbal,
mathematical and new technology skills.

b. Diagnosis: optional, with knowledge of
five areas that reflect the major profile
the individual wants to study
(Administrative Sciences, Agricultural
Sciences, Health Sciences, Natural and
Exact Sciences and Social Sciences).

CENEVAL distributes an interactive digital
guide of the EXANI-I1 exam for free, where the
student can prepare for the admission exam
through a series of exercises, it also includes a
final mock exam that can be applied as an essay
before the real exam, immediately reporting the
results obtained, see Figure 2.

Figure 2 EXANI-II interactive guide

In the experiment, the test proposed in
the interactive guide described above was
applied to measure the level of logical and
mathematical reasoning of the pilot group. This
exam was chosen as an instrument for data
collection because of the reliability it projects as
it is endorsed by CENEVAL, an agency that
assesses knowledge and skills for enrollment to
higher level education.

REYES-DE LOS SANTOS, lyeliz. Reinforcement of logical-
mathematical reasoning in new Engineering students to reduce
failing and dropout rates. Journal Health, Education and Welfare.
2019
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The purpose was to obtain a parameter
that indicates the level of logical and
mathematical reasoning of the group, before and
after (pre-test and post-test) carrying out the
workshop; Although this was not the end of the
project, this rating served to measure the
effectiveness of the proposed strategy.

2. Instrument for calculating dropout and
failing rates.

The objective of the work is to demonstrate that
increasing the level of logical and mathematical
reasoning will decrease the dropout and failing
rates, which are calculated officially and
periodically at the end of each four-month period
and annually, using the following formulas:

students leaving their studies in the semester "n"
2 x100 (1)

Dropout rate —— - o
initial enrollment attended in the semester "n

Failing rate = < et e oo (2)

These formulas were defined by the
General Coordination of Technological and
Polytechnic Universities (CGUTyP), for the
calculation of these indexes every four months
and every year in all the educational programs
that it coordinates.

3. Instrument for the proposed strategy

Considering the cognitive functions and mental
operations that Reuven Feuerstein established in
his theory of Cognitive Modifiability, the
exercises that allow their development or
strengthening were investigated. The result of
this research is a series of activities addressed in
the workshop as part of the proposed strategy.

Results

In order to know if the workshop was effective
in developing or strengthening the level of
logical and mathematical reasoning in new
students of the engineering majors, the
parametric comparison test of two related
samples, t student, was used. To apply this
calculation it was necessary to define a null
hypothesis:

Ho = There is no difference in the level
of logical and mathematical reasoning of
students between the start and the end of the
measurement.

ISSN 2524-2075
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The calculation was made with the
Minitab tool, obtaining the following results:

The t-value is -2.78 and the p-value is
0.011, p is a probability that measures the
evidence against a null hypothesis. A smaller p-
value provides stronger evidence against the null
hypothesis. The level of significance that was
used was 0.05, since it is the one normally
established in social sciences.

When the value of p is less than or equal
to the level of significance, the decision is to
reject the null hypothesis. This concludes that
the workshop for the development and
strengthening of logical and mathematical
reasoning was effective.

The hypothesis also suggests that
dropout and failing rates will be reduced; these
rates were calculated for both the sample group
and the control group (rest of the population).

The results obtained from the experiment
were the following: after applying the workshop
to the sample, 56.66% of the students increased
their level of logical and mathematical
reasoning, 13.33% maintained it and 10.0%
decreased it, according to the post-test. 20%
dropped out before applying this test (Figure 3).

Logical and mathematical reasoning level after
the workshop

= Aumento
m Se mantuvo igual
Disminuy6

m Deserto

Figure 3 Logical and mathematical reasoning level after
the workshop

Dropout and failing rates were calculated
for both the pilot group and the control group and
the following results were obtained, applying
formulas 1 and 2.

In the pilot group:

Dropout index = — x 100 = 20.0 %

Failing index = —-x100 = 0.0 %

REYES-DE LOS SANTOS, lyeliz. Reinforcement of logical-
mathematical reasoning in new Engineering students to reduce
failing and dropout rates. Journal Health, Education and Welfare.
2019
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In the control group:

Dropout index = % x100 =8.85%
Failing index = ——x100 = 9.73 %

The failing rate for the pilot group was
0%, while in the control group was 9.73%. The
dropout rate was 20% in the first group and
8.85% in the second group (Figure 4).

Failure and dropout rates

25.00% -+
20.00% -

15.00% - = Muestra

= Control
10.00% -

5.00% -

0.00%

indice de Reprobacion  indice de Desercion
Figure 4 Failure and dropout rates
Conclusions

The research developed allowed us to know that
the failure and the low level of academic
achievement are the main reasons for dropping
out, especially in the first two periods of higher
level education institutions.

For the students of the engineering
majors, the desirable profile describes that a
student must possess abilities of analysis,
abstraction and synthesis, skills that are obtained
through the development of mathematical and
logical reasoning. This paper presented the
hypothesis that through the strengthening of
logical and mathematical reasoning in new
students of these careers, the rates of failure and
dropout may be reduced.

The method established developing a
pure experiment, selecting a sample of students
to apply the strategy. A test that evaluated the
skills of logical and mathematical reasoning was
implemented, dropout and failing rates were
calculated to the pilot group and compared with
the rest of the students who did not participate in
the experiment. The pilot group was expected to
obtain lower values and thus prove the
hypothesis. However, only the failing rate
decreased, responding to the research question.
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It is concluded that the strengthening or
development of logical-mathematical reasoning
helped to only decrease the failing rate, therefore
the hypothesis was rejected. However, the
objectives were achieved by defining an
educational strategy through a workshop for the
strengthening of logical-mathematical reasoning
in university students of engineering majors,
particularly for the ICT Engineering major of the
UTVT.

Recommendations and future work

Student dropout is a problem that has economic
and social repercussions in a country, so it is
necessary to analyze and address immediately
the reasons for this problem. In Mexico, there are
many studies that report this situation
statistically, but few propose viable and
significant solutions. According to the results
obtained in this investigation, the following
recommendations are suggested:

1. Implementation of the workshop for new
students of the engineering major of the
Technological University of Valle de
Toluca, to reduce the failing rates.

2. The workshop may be proposed for
groups of students who have low levels
of logical and mathematical reasoning,
detected at the beginning of the school
periods, every semester or quarter,
according to the educational plan.

3. Proposing the use of this workshop in the
upper middle levels of education for
those students who wish to study an
engineering degree.

4. Sharing research results to other areas
and universities, to implement the
strategy in other types of majors.

5. Preparing tests that measure each of the
cognitive  functions and  mental
operations  proposed by Reuven
Feuerstein, and according to the results,
attacking only those that are necessary to
develop or strengthen, this, for future
research that addresses the issue
discussed.

REYES-DE LOS SANTOS, lyeliz. Reinforcement of logical-
mathematical reasoning in new Engineering students to reduce
failing and dropout rates. Journal Health, Education and Welfare.
2019
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Abstract

Goals: Analyze, the inclusion of disabled people in
education or work, because some schools offer the
opportunity of studying a degree, giving learning tools in
the way they can develop the competences for working.
The Technological University of Santa Catarina created a
program called Disabled Attention Program (DAP) in
2004. At the beginning just deaf people were assisted, but
little by little people with other disabilities were integrated
in the program, like blind, handicapped and intellectual
disability people. The educative programs offered by the
university  are:  Industrial  processes,  Business
development, Mechatronics, Information technology and
communication and others. Methodology: We did a
qualitative analysis focused on the career of Information
and communication technologies, on blind students,
although the number of students has been limited to a few,
just 2 of them have finished their career and the others
have quit for many reasons. In this case the tool is a survey
made of open and closed questions. The principal
contribution of this research is to guide the students in a
better way, by demonstrating them the real context of the
career, so they can make a good decision about what they
want to study.

Inclusion, Handicap, Blindness

Resumen

Objetivos: Analizar el tema de la inclusion de personas
con discapacidad en el &mbito educativo y laboral, ya que
en algunas escuelas se da la oportunidad de estudiar;
brindando herramientas necesarias para el desarrollo de las
competencias que requieren, para integrarse al mundo
profesional. En la Universidad Tecnolédgica Santa
Catarina, se implemento un proyecto llamado Programa de
Atenciéon a la Discapacidad (PAD) desde 2004. Al
principio se atendian a estudiantes con discapacidad
auditiva, pero se han ido integrando otros tipos de
discapacidad como visual, motriz e intelectual. Las
carreras que se ofertan son: Procesos industriales,
Desarrollo de negocios, Mecatrdnica, Tecnologias de la
Informacion, entre otras. Metodologia: Se hizo un analisis
cualitativo en la carrera Tecnologias de la Informacion, a
alumnos con discapacidad visual, que si bien no se ha
contado con muchos, la realidad es que solamente 2 han
culminado sus estudios, y el resto ha desertado por
diversos motivos. En este caso la herramienta es un
cuestionario constituido por preguntas abiertas y de opcion
mltiple. La contribucion principal de esta investigacion
es guiar al alumno, mostrando una realidad de la carrera,
para que pueda tomar la decision correcta en cuanto a que,
estudiar.

Inclusién, Discapacidad, Ceguera
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Introduction

Inclusive education responds to a philosophical,
social, economic, cultural, political and
pedagogical approach that seeks the acceptance
and assessment of differences in school for each
of its students. In the inclusive school, students
benefit from a teaching adapted to their needs.
Educational inclusion is a process that has
already begun in many countries, affecting
everyone, the whole school, students, parents,
teachers, in general the whole society.

(Zappala, Kdppel, & Suchodolski, 2011)

From birth, much of the learning occurs
through vision. 80% of the information that
reaches the brain is through the visual pathway.
Therefore, the vision has a very important role in
the development of people.

According to WHO defines visual
impairment in two terms:

— The term "blindness"” ranges from 0.05
visual acuity (5%) to non-perception of
light or a reduction of the visual field less
than 10 °.

— The term "low vision" includes a
maximum acuity of less than 0.3 (30%)
and a minimum of more than 0.05 (5%).

On the other hand, it also classifies visual
impairment to different degrees, based on visual
acuity and visual field.:

— Normal vision: visual acuity 0.8 or better
/120 © field of view

— Low moderate vision: visual acuity <0.3
/ visual field <60 °

- Low severe vision: visual acuity <0.12 /
visual field <20 °

- Low deep vision: visual acuity <0.05 /
visual field <10 °

— Almost total blindness: visual acuity
<0.02 / visual field <5 °

- Total blindness: visual acuity: no light
perception / visual field 0 ° (Alberti &
Romero, 2010)

Causes of visual impairment

Visual impairment can appear for many reasons,
depending on the part of the process or organ of
vision that is affected; although normally, the
most frequent are those that affect the eyeball,
highlighting as the most important those
mentioned below:
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Hereditary

- Achromatopsia (Color Blindness)

- Albinism (lack of pigment)

- Aniridia (Absence or atrophy of the iris)

— Atrophy of the optic nerve (nerve
degeneration)

— Congenital cataracts (Opaque lens)

- Coloboma (Deformations of the eye)

— Congenital glaucoma (eye pressure
injuries)

— Degenerative myopia (Loss of visual
acuity)

— Keratoconus (Cone-shaped cornea)

- Pigmentary Retinitis (Retinal
Pigmentary Loss)

Congenital

— Anophthalmia (lack of eyeball)

- Atrophy of the optic nerve (nerve
degeneration)

- Congenital cataracts (Opaque lens)

— Microftalmia (poor development of the
eyeball)

— Rubella (Viral infection throughout the
eye)

— Toxoplasmosis (Viral infection in the
retina / macula)

Acquired / accidental

- Avitaminosis (Vitamin Insufficiency)

— Traumatic Cataracts (Opaque
Crystalline)

— Retinal Detachment (Retinal Injury)

- Diabetes  (Difficulty = metabolizing
glucose)

- Papillary stasis (optic nerve
strangulation)

- Retrolental fibroplasty (Retinal / vitreous
conditions)

- Adult glaucoma (eye pressure injuries)

— Hydrocephalus (Accumulation of fluid in
the brain)

- Various infections of the circulatory
system

— Injuries to the occipital lobe

Viral / toxic / tumor;

— Histoplasmosis (Stool Fungal Infection)

— Meningitis (Infection of the cerebral
meninges)

— Optic neuritis (optic nerve infection)

TOVAR-GONZALEZ, Claudia, GARCIA-CEDILLO, David
Rey and TIJERINA-MARTINEZ, Felipe. ITC, Is this a degree
for blind people? Journal Health, Education and Welfare. 2019
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Behavior of visually impaired people

Intelligence: they have great capacity to
remember auditory material, in the development
of language they can present verbalism (words
without understanding their meaning).

Personality and socialization: blindisms
(repetitive self-stimulations caused by lack of
affectivity or environmental stimulation),
passivity and inability to adequately cope with
environmental situations, feelings of inferiority
and poor body image.

Motor: alterations in gait, posture,
balance and motor coordination, poor manual
ability, absence of communication gestures and
presence of tics, stereotyped movements and
balances.

Intervention resources for visual impairment

There are some material resources, which are
very useful for the performance in different areas
of people with visual disabilities.

Some of them are:

In read writing:

- Guideline or strip and punch, for manual
braille writing.
— Perkins machine, for braille typing.

In draw:

— Special drawing folder

— In mathematics:

— Arithmetic box and abacus
- Talking calculator

Other materials:

- Maps and models in relief

— Spoken book

- Thermoform, for embossed copies of
drawings and shapes, combined with
braille writing.

— Optacon, which allows the blind to read
the print

— Versabraille, a freely programmable
word processor that stores information.

— Braille lines, computer peripheral that
translates information into Braille.

— Stereoscopic oven, for obtaining relief
photographs.
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- Vert-Plus and Vista card, for computers,
translation into oral language and
enlarging the characters on the screen,
respectively. (Rojas, Palomares Ruiz, &
(coords.), 2014)

In 2004, the Santa Catarina
Technological University begins a project
called, Disability Care Program (PAD), in which
15 students with hearing disabilities begin to
study the career of Information and
Communication Technologies.

What was proposed was that instead of taking
the regular curriculum (2 years), a depressurized
plan (3 years) is implemented.

In this, the same academic load is
carried, only that fewer subjects are taken per
semester. At the time, it was exclusive for people
with disabilities, but it has also been a great help
for those students who work and study at the
same time. On the other hand, the evening shift
has implemented this same plan.

In 2008, a person with visual impairment
was integrated for the first time, he only knew
the Braille system, and even his notes took them
with this same method. When he arrives at the
third semester, he is discharged by his own
decision, since, in this, visual programming
subjects begin to be included.

It is until 2013 and currently, when little
by little more students with this type of disability
are being integrated.

On average, 2 students with visual
impairment have been treated per year.

The support that students with visual
disabilities have is the use of screen reader
software, such as Jaws and Nvda.

The University has a Tiflotecnica room,
to enhance drawings and these can be
manipulated by touch.

Also, books are digitized, so they can be
read with the aforementioned software.

On the other hand, students have their
own computer equipment and the university
installs the screen reader.

TOVAR-GONZALEZ, Claudia, GARCIA-CEDILLO, David
Rey and TIJERINA-MARTINEZ, Felipe. ITC, Is this a degree
for blind people? Journal Health, Education and Welfare. 2019
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The main objective of this study is to
guide students with this type of disability in a
better way, presenting a more complete picture
of the career and really knowing what they are
going to face, so that they can make a good
decision, as to what to study.

Methodology to develop

The qualitative methodology is used to carry out
this research, since the number of students who
have enrolled in the degree has not been
significant.

Over time, 12 enrolled students have
been identified. Of these 12, one of them
successfully completed the race until the sixth
semester, but in the seventh | am truncated by
death. Another student, being a mother, had to
withdraw due to personal problems. 2 more boys
only attended the first semester, but not wanting
to make the minimum effort even though they
were provided with the necessary tools, they
dropped out to enter another race. Another
student runs until the third semester, suffers an
accident and does not continue with the race,
another course until third, but withdraws
because his desire was to study music.

One boy had to withdraw due to change of
residence, and one more student had to withdraw
due to illness (multiple sclerosis).

Having been an experiential process and
having lived closely with the students in
question, a questionnaire was developed to
confirm what the students experienced in their
educational process.

For this, questionnaires were applied and
a response was obtained from 2 success stories
(man and woman) that completed the degree, the
man concluded until the Engineering in
Information and Communication Technologies,
the woman finished only the Higher University
Technician. The other 2 cases exposed failed to
conclude their studies.

The questionnaire contains open and
closed questions.
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The questions are as follows:

1.- How do you consider the basis of your
educational preparation prior to the UTSC to
continue studying?

A) Bad

B) Regular

C) Good

D) Excellent

2.- Why choose the Information Technology
degree?

A) Higher demand

B) They recommended it to you

C) A friend studied her

D) I didn't know what to study

3.- Do you consider that the UTSC provided you
with enough support for your studies?

A) Yes

B) No

4.- Did the UTSC teachers support you to clarify
doubts about your vision problems?

A) Yes

B) No

C) Sometimes

D) Always

5.- What support tools have you used in your
studies?
A:

6.- Do | use the braille system during the race to
take notes of the subjects?

A) Yes

B) No

7.- Do | use the JAWS or NVDA screen reader
during the race?

A) Yes

B) No

8.- There were some practices of some subjects
where the screen reader will not work, in case the
answer is YES answer the following questions:
which practices, in which subjects and what
option did the teacher give them to perform these
practices.

A) Yes

What are you practicing?

What subjects?

How did the teacher solve it?

B) No

TOVAR-GONZALEZ, Claudia, GARCIA-CEDILLO, David
Rey and TIJERINA-MARTINEZ, Felipe. ITC, Is this a degree
for blind people? Journal Health, Education and Welfare. 2019
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9.- Did you finish the career of TSU or
Engineering in Information and Communication
Technologies?

A) Yes

B) No

9.1.- If your answer was negative, mention the
reason why you did not finish your studies
A:

10.- What do you do now?
A:

What is the cause of your blindness?

How was your school development from
childhood to adolescence?

How is your current family life?

What have been the most difficult obstacles in
your life?

Where did you do high school?

When you chose the ICT career, did you really
know what awaited you?

How was your life with your other group
partners?

If you did not finish your career, answer the
following question:

What was the reason for not finishing the race?
In which branch of ICT do you feel you are most
capable?

If you finished your career answer the following
question:

What were your expectations at the end of the
race?

What is your economic status?

Discussion and analysis of results

Since 2008, the year in which a person with
visual impairment is attended for the first time,
which does not culminate in his studies, and 5
years later and to date, they have joined the
career of Information and Communication
Technologies 12  students  with  visual
impairment.

Although there have not been many,
when they unsubscribe, they increase the
dropout rate. This may not be significant but for
the race itself.

Only 2 students, one woman and one
man, have finished. The girl finished only the
Higher University Technician and the boy the
Engineering in Information and Communication
Technologies.
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Below are the 2 students who dropped
out (a man and a woman) and then the other 2
students who did finish.

It starts with students who did not finish
the race. The first subject is a woman, the cause
of her blindness is from birth, since the optic
nerve did not develop.

Her school development was very
normal, and she also had some support teachers
and took additional classes to improve her
academic performance.

The high school was carried out at the
CECYTE Nuevo Leo6n extension Santa Catarina,
(located within the facilities of the university),
considers that its preparation before entering the
university was excellent.

When I finish high school, I didn't know
what to study, but I have always been interested
in computers and learning programming, so |
chose the ICT career because it has a greater
demand in companies.

She says that the university gave her
enough help and that the teachers always
supported her. The support tools you have used
are the computer, e-books, as well as having
screen readers like Jaws and NVDA.

When | study at the university, | do not
use the Braille system although | do know it.

In the practices that had problems it was
in the matter of database, but the teacher always
had the disposition to help her, and I even install
the screen reader to understand how the student
could interact with the program and solve the
doubts that were presented.

This student did not finish the race for
personal reasons that she does not mention, in
addition to having had some economic problems
and lack of transportation. Here it is worth
mentioning  that the  university  has
transportation, but the student had to move to the
point where it passed.

She currently has a scholarship and is
studying for a degree in education and
information and communication technologies at
the University of Northern Tamaulipas.

TOVAR-GONZALEZ, Claudia, GARCIA-CEDILLO, David
Rey and TIJERINA-MARTINEZ, Felipe. ITC, Is this a degree
for blind people? Journal Health, Education and Welfare. 2019
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In this particular university they have
already had the experience of having students
with visual disabilities, so they already know
how they should be treated. Materials are shared
electronically.

She does not live much with her family
since she is living in Nuevo Laredo, Tamaulipas.
And some of the obstacles he has faced are
ignorance of people who put limits on them and
fear of doing something unknown.

The second subject of study is a man, the
cause of her blindness is a retinopathy for being
born prematurely. Her school development was
normal, although she had some problems with
her dad since she didn't want to support him.

It is middle class, their family life is
good, and considers that all people have
obstacles, but in their case is the inclusion in a
school. Since many teachers and classmates do
not accept or do not want to work with people
with disabilities. Although she has also met good
people and teachers.

The support tools | used in elementary
school were the braille machine and a computer
in middle and high school.

The bases of her educational preparation
prior to the UTSC considers them good and this
was carried out in the high school 9 of the
UANL.

She chose the ICT career because he was
recommended and did not really know what
awaited him. Although the area that interested
him was technical support. She believes that the
university did not support him enough and that
the teachers sometimes supported him to clarify
her doubts. Suppose | don't finish because of the
lack of support there was.

During the race | don't use the braille
system, but | do use Jaws or NVDA screen
readers.

In the matter that began to have problems
was Programming Methodology, but the teacher
did nothing and comments that she told him to
do as she could.

She is currently studying Middle

Technician in music at UANL
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Next, we talk about the 2 cases that have
concluded their studies.

The first subject of study is a woman, the
cause of her blindness is microftalmia, which are
small eyes. Between the ages of 5 and 6, she
learned the braille system and completed the
entire primary school with this tool. Part of the
high school continued using the braille machine
and from the 2nd year on she began to use the
computer and until today. Their family life is
good, and their economic status is good. The
high school was done at CECYTE (located at the
UTSC facilities) considering the basis of its
regular educational preparation.

Choose the ICT career because it is the
one with the highest demand. During the race |
do not use the braille system to take notes.

Considers that the support provided by
the UTSC was sufficient and that the teachers
did support it when in doubt.

The support tools she has used in her
studies are screen readers such as JAWS or
NVDA as well as other accessible programs to
be able to program, since not all the programs
that the teachers required to carry out the class
were accessible with the readers of screen. The
coexistence with her groupmates was good and
she felt included.

In the areas that had problems it was in
the programming in Java in which the Netbeans
integrated development environment is used
since this was not compatible with the screen
reader. Then the teacher suggested another
environment called Eclipse. This was a bit
complicated since her classmates learned Java,
with Netbeans, while she used Eclipse, so the
instructions are different. Another problem was
the programming in Android, since no other
alternative was found to be able to be read by the
screen reader software. Some obstacles that have
been presented to him is that when she had to
make a stay nobody wanted to hire her.

I only conclude the TSU in ICT because
the schedule in which engineering is taught is in
the evening and lives far away. On the other
hand, she also wanted to continue her dream that
is to study music.

TOVAR-GONZALEZ, Claudia, GARCIA-CEDILLO, David
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In the branch that feels more capable is
in testing. In this case, because she likes to
evaluate if the applications are accessible for
people with visual disabilities or with any other
type of disability.

Her expectations at the end of the race
were to get a job of what she likes but this was
not met.

Currently she works as a guide for the
dialogue exhibition in the dark and is also
studying at the music faculty.

The second case study of success is a
man who is currently finishing Engineering in
Information Technology and Communication in
virtual mode, it should be noted that I also do the
TSU in the same way.

The cause of his blindness is a tumor that
developed at 5 years of age and ended up
invading the optic nerves of both eyes.

His education was in public schools and he had
to be the first and only student with visual
impairment that was integrated.

His primary education was with an
integrated support teacher to the school during
the 6 years. His job was to provide assistance at
all times, as well as teach him various support
techniques that would serve him for later levels
of education. These include the braille system
and taking voice notes with a radio recorder.

In high school and high school, he was
not assigned a support teacher. He always used
himself, implementing the teaching strategies
acquired in elementary school and receiving the
support of each of the teachers who exchanged
ideas with each other to help him. Among all,
and with the support of his mother at home it was
possible to conclude.

In high school 13 of the UANL, he
completed his upper secondary education, this
was the most difficult, although he managed to
stand out before many classmates. Here he
continues to use support tools such as taking
voice notes in class, and at home he used a
computer he was just learning to use for himself.

He has a very close family that supports
him at all times and is aware of his concerns and
desires to overcome. Its most difficult obstacle
has been to overcome fear and seek ways to
reintegrate into society and education.
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He considers that the bases of his
previous preparation to the UTSC were good and
he chooses the career of Information and
Communication Technologies because he thinks
it is the one with the highest demand.

Recognizes that the support provided by
the UTSC is sufficient and that teachers have
also supported it.

Some tools you have used are computers
with internet access, Smartphone, Smartphone
with voice recorder for class notes, etc. In this
case you have not used braille to take notes, but
you have used JAWS or NVDA.

In the areas that have had problems with
the screen reader are networks, programming of
desktop applications, web, and database.

The practices are when you have to make
synoptic tables or concept maps, when you use
Power point to make presentations, when you
use the Packet tracer for network simulation,
when you use the Net Beans IDE to program in
Java, in the general design of the interfaces of
desktop applications and web development, and
in the design of database diagrams.

The teacher solved the situation, doing
synthesis or summary instead of schemes, using
Word instead of Power point, describing in some
way the simulation of networks.

An attempt was made to use eclipse as a
development environment instead of Netbeans.
However, it was impossible for the teacher to
support him in managing this environment;
Finally, we chose to present as activity Java code
and simulated structure in Word, evaluating the
syntax and structures used.

For the development of applications, the
interface design evaluation was omitted. Only
the operation of the application or website was
evaluated, as appropriate.

For the design of database schemas, we
chose to use a description of the symbology to
use a diagram, describing it as if it were really
embodied.

Currently  working for  municipal
government in the area of site, supporting the
repair and maintenance of computers, as well as
putting into practice the development of systems
for the benefit of workers and citizens.
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The coexistence with their group
partners has always been good, receiving
support from them and providing them, as far as
possible.

In the ICT branch that feels more capable
is the repair and maintenance of equipment.
Although he is passionate about programming,
database and computer networks, in which he
recognizes that he needs to deepen.

His expectations at the end of the race are
to be able to stand out in what he is passionate
about and arrive one day to start his own
business related to his profession.

Your current economic status is good
because with your income you can afford some
personal expenses, and even help your parents
with household expenses.

Conclusions

In conclusion, it is determined that students with
visual problems, whether they are visually
impaired at 90 or up to 100%, have problems in
the Information and Communication
Technologies career, because most applications
are in visual format and not only at the process
level. There are countries where the visually
impaired are programming, but they are
applying advanced technologies that not every
institution has for the cost.

Some important points that are identified
in the students interviewed are:

None of the respondents use the braille
system to take notes.

The tools they use the most are JAWS
and NVDA screen readers.

On the topic that everyone agrees is, that
in the areas where they had the most difficulties
are in the areas of visual programming, such as
Web Development, Application Development 11
(Java), Application Development 111 (Android),
where readers of screen does not work when
designing screens. So students focus more on
subjects where they can use touch, such is the
case of the subject of Technical Support.

Another point is that when a student is
blind from birth, it is very difficult for them to
understand  abstract terms of software
development.
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On the other hand, there are careers that
are less visual and have more support at the
audio level, something that does not happen with
the ICT career since it is a 100% visual area.

You can teach programming concepts
without visual environments, but it would not be
of great help, because for companies, at the
production level, programs with user-friendly
help are sought and this is at the visual level.
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Abstract

This study addresses the design of an active teaching
methodology for sixth-semester students of the Physical
Therapy degree at the Polytechnic University of Amozoc.
The intervention by the teacher corresponds to the design
of a regulatory methodology and guidance in the learning
process with specific purposes, selection of spaces,
resources, strategies, experiences and coherent activities
within the context of the subject of Clinical Practice | that
stimulates students and allows them to interact and
integrate the three types of knowledge: conceptual,
procedural and attitudinal, linking theory and real practice,
creating productive environments that allow adjusting to
the phases of significant learning within a collaborative
work. We present an explanatory, interventional,
longitudinal, prospective, prolective, unicentric work
through the application of a teaching methodology, the
objective of which is to demonstrate its impact on the
acquisition of general and disciplinary competences
through an evaluation that supports their achievement

Competences, Methodology, Physical Therapy

Resumen

El presente estudio aborda el disefio de una metodologia
de ensefianza activa para el aprendizaje en alumnos de VI
cuatrimestre de la licenciatura de Terapia Fisica de la
Universidad Politécnica de Amozoc, La intervencion por
parte del docente corresponde al disefio de una
metodologia reguladora y guia en el proceso de
aprendizaje con propositos especificos, seleccién de
espacios, recursos, estrategias, experiencias y actividades
coherentes dentro del contexto de la asignatura de Practica
Clinica Il mismo que estimula a los estudiantes y les
permite interactuar e integrar los tres tipos de
conocimientos conceptual, procedimental y actitudinal
vinculando la teoria y la préactica real, creando ambientes
productivos que permiten ajustarse a las fases del
aprendizaje significativo gradualmente dentro de un
trabajo colaborativo, por lo que se realizé un estudio de
tipo:  explicativo, intervencionista, longitudinal,
prospectivo, prolectivo, unicentrico mediante la aplicacion
de una metodologia de ensefianza cuyo objetivo es
demostrar su impacto en la adquisicion de competencias
generales y disciplinares mediante una evaluacion que
sustente el logro de las mismas

Competencias, Metodologia, Terapia Fisica
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Introduction

Education is understood as the activity that
consists in guiding and providing, from the
outside, what is necessary to build. Currently,
the work of every teacher is “to focus
intelligently the educational task” (Barrio, 2007,
p. 118). This allows the teacher to work in a
planned and intentional way, seeking to develop
physical, intellectual and emotional faculties.
Therefore, the teacher is required to implement a
teaching methodology in which to reflectively
select strategies, resources, spaces and contents
that are involved in the learning phases of
students, adapting to objectives and allowing the
student to integrate knowledge for the
achievement of significant learning.

For this reason, 25 students of the subject
Clinical Practice Il of the Polytechnic University
of Amozoc were selected, so that they could
integrate a physiotherapeutic diagnosis and offer
a treatment. We designed a learning
methodology focused on responding to the
intervention model of Physiotherapy, achieving
a method aided by techniques that demand the
active intervention of the student in collaborative
work and favor the clinical reasoning that allows
the development of transversal and disciplinary.

Does the group improve the
development of transversal and disciplinary
skills with the application of a teaching
methodology by the teacher?

Theoretical Framework

The objective of the teacher is to educate in a
significant way, taking care of the aspects of the
information content structure in terms of
hierarchy and interrelationship, as well as how to
transmit them, strategies or didactic techniques
to be used for the fulfiliment of the teaching-
learning objectives for the acquisition of
declarative, procedural and attitudinal-value
knowledge.

All the aforementioned considers the
student’s learning phases in a significant way as
proposed by Shuell in 1990, or levels proposed
by Korthagen and Lagerwet (1995), who share
common criteria since they emphasize
experiences as a source of knowledge-building
and the importance of language in the
transformation of an image into a theory.
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As well as the relationship with the
teaching strategies in charge of the teacher
capable of providing strategic teaching, which
consists in helping and adjusting according to
how the progress in the constructive activity of
the students occurs. “The teacher must focus on
students looking for complex contextualized
learning situations, based on the development of
application and problem solving abilities.
Disciplinary content will be the vehicle for
planning various learning and teaching strategies
that achieve the integration of theoretical
knowledge, that is, the what with the how
(procedural  knowledge) and the why
(contextualized  conditional  knowledge)”
(Ferndndez, 2006, p. 40). Resuming the
importance of the moment of presentation of
strategies because it allows the teacher to use
them and develop them properly to intervene in
the cognitive processes of the students (Diaz-
Barriga and Hernandez, 2002 p.144).

Bearing in mind the above, we retake
method design implemented by the teacher,
which supposes a succession of actions ordered
by more or less complex procedures and
techniques, which, if structured properly,
generates significant learning. (Monereo, 1999,
pll) thus, “the teaching method implies the
indispensable interrelation of teacher and
student, and in the process the teacher organizes
the student's activity on the object of study and
as a result the student assimilates the teaching
content.” That is to say, “it is a system of actions
aimed at organizing the practical and cognitive
activity of the student with the aim of solidly
assimilating the contents of education” (Navarro
and Samon, 2017. p.3).

Through its  characteristics  they
guarantee good results, which are mentioned
below:

1. Flexible and adapted to the students’
capacity, intelligence, preparation, needs
and interests, in continuous
transformation, confronting them to a
situation without frustration.

2. Economic in relation to time and effort of
the students to learn better and without
fatigue. That is, the cognitive imbalances
caused should not be so great that they
lead the student to abandon the learning
task, instead of accommodating.”
(Moreira, 1997, p. 15)
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3. Clearly express the objectives for each
activity and the moment in which it will
be applied.

4. Progressive, planned and cumulative,

since each phase or stage of the work
completes and consolidates the previous
one and prepares the ground for the next.
(Matoos, 1985, P.45)

5. Creative and innovative that proposes
different types of work (Fernandez,
2006, p.54)

Therefore, it is used so that the students
react to the learning process which uses
techniques as auxiliaries if it is applied to the
appropriate circumstances and at the precise
moment orients each step or stage that must be
addressed, while walking the path indicated in
the procedure it points out the ways of going
along the way, observing, discussing,
experiencing, comparing, collecting data,
classifying,  discriminating, it  provides
orientation on how to travel the road, step by step
(Moreno, 2003, p. 87-93)

In this way, students will be given
effective strategies to learn and improve the
understanding of academic texts, composition,
problem solving through reflection. Regulating
their learning process "means that the person is
able to achieve their learning objectives"
(Huerta, 2007, p. 4)

In the Physiotherapy field, the
physiotherapist assists in the follow-up of a
model of intervention that focuses on the
identification and treatment of health disorders
through five stages:

1. Assessment: references, preparation of
the physiotherapy record, physical
examination and registration

2. Analysis: Problem identification and
diagnostic elaboration

3. Formulation of the Physiotherapy
program

4, Program application

5. Evaluation

Which requires a teaching method
structured by the teacher that favors the student
in terms of the integration of different types of
knowledge.
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That allows the understanding of the
anatomy, biomechanics, alterations, analysis of
the identification of a functional limitation to
obtain a physiotherapeutic diagnosis, that is,
searching for the causes of the alterations in the
structure and work on them and its strength,
flexibility, resistance, coordination, balance and
proprioception attributes (Gallego, 2007, p180).
As well as being immersed in a bio-psycho-
social approach from the corporal, individual
and social perspective, based on the
International Classification of Functioning
(Jiménez, 2016, p 46)

Intervention Method in Physiotherapv

Linear representation

Data

Assessment analysis

Assessment
Data analysis

2 i Program
Program formulation Evaluation formulation

Program execution

Program

Evaluation execution

Table 1 Intervention Method in Physiotherapy
Source (Gallego, 2007, p. 167)

The aforementioned allows identifying
the level of learning, since the student progresses
from a level of understanding to evaluation,
through the integration of knowledge.

This is when working with the active
methodology for the formation of competencies
strengthens the discipline and applies to different
contexts “in an action plan that consists in the
creation of a learning process in a context, time
and function of the specific objectives for a
project. “The role of the teacher is not restricted
to creating conditions and conveniencies, but
rather explicitly guides the activity performed by
the students.” (Arceo, 2003, p. 7)

“In this framework, the two main tasks of
the physiotherapist teacher are: planning and
designing experiences and learning activities
consistent with the expected results, taking into
account the necessary spaces and resources that
encourage guiding, motivating and helping
students in their meaningful and context-based
learning process.

SORIANO-PORRAS, Dulce Maria, MARTINEZ-TELLEZ Rubelia Isaura
and APAN-ARAUJO, Karla Cecilia. Teaching methodology for the
acquisition of competences in students of Physical Therapy of the Polytechnic
University of Amozoc. Journal Health, Education and Welfare. 2019



Article

20
Journal-Health, Education and Welfare

The challenge lies in broadening the
methodological repertoire of the different
strategies and experiencing their application in
educational practice, thus achieving the
appropriation and adaptation to new
circumstances and possibilities of these
methods” (Fernandez, 2006, p. 44). (Zarzar,
1992, p.99) also states that “techniques are not
sacred as instruments; modifications and
adaptations that the coordinator considers
necessary for the achievement of the objectives
may be conducted, the existence of support
strategies must also be taken into account which
“are characterized by focusing on the auxiliary
processes that support learning, improving the
material and psychological conditions that
occur.” (Montoya, 2010, p. 208, Pozo and
Gbmez, 2006, p. 56)

Methodology

In the Polytechnic University of Amozoc, a type
study was implemented:  explanatory,
interventional, longitudinal, prospective,
prolective, unicentric by applying a teaching
methodology based on strategies and techniques
such as clinical case summary, model,
comparative table, workshop and discussion,
which were integrated to address the topic
corresponding to the orthopedic area in
Physiotherapy.

The population corresponded to 25
students of Clinical Practice Il of the major in
Physical Therapy during the period January-
April 2019. To carry out the research project,
five work sessions were required and later
evaluated with a validated instrument with a
Crombach alpha of 9.51 and a general and
disciplinary rubric related to competencies
adapted from MEC. Campos, (2010)

Module |

It included 1 session of 2 hours, in which the
general instructions and allocation of didactic
resources were given; Internet service, mobile
devices, digital texts, anatomical model and
teams of 5 people.

A clinical case compiled from a
bibliographic source was provided, which was
adapted in phases to the subject corresponding to
the area of orthopedics in Physiotherapy.
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So that as a team they could read it and
work the first two techniques of the proposed
methodology through the use of established
resources, while the teacher supervised and
carried out the assessment in competencies.

Phase I. Anatomical models were used in
which the students placed the structures and
exemplified the function of the anatomical
segment mentioned in the clinical case; it was
subsequently accompanied by a summary in
which they would describe the anatomy and
biomechanics of the segments involved.

Phase Il of the clinical case provided
characteristics of the current condition. The
students used the computer lab for the
elaboration of the comparative table where they
identify the nociceptive characteristics of the
tissues and was later sent via email to the
teacher.

Figure 1 Anatomical model
Source: Self Made

Figure 2 Elaboration of Comparative Table
Source: Self Made
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Module 11

In a subsequent session, phase 11 of the case was
provided, which integrated the medical
diagnosis, results and radiological studies to
which the patient of the previously presented
clinical case was submitted. The students had to
identify and execute a workshop of special tests
of evaluation in Physiotherapy and later carry
out a discussion in which they provided the
physiotherapeutic diagnosis and the intervention
plan.

Figure 3 Assessment Workshop
Source: Self Made

Module 111

Session 111 was held in a 1-hour session in which
students were informed about the objective of
the execution of the teaching methodology in
their academic training and the importance of
their collaborative and individual work; the
application of the second case was agreed.

Module IV

It was implemented in two sessions of 2 hours,
in which a new case was assigned to the same
teams with the same teaching methodology, with
respect to the subject of the area of orthopedics
in Physiotherapy. The general instructions and
allocation of teaching resources were expressed
to the teams; during the execution of the work,
the compliance with the instructions was
monitored through a competency assessment.
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Results

RUBRIC
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Graéfico 1 Results Pre - post rubric for the identification of
the development of competencies of Clinical Practice
students

Source: Self Made

With respect to the graph in the pre-
evaluation of the teaching methodology, the
students of the different teams were at a deficient
level, showing difficulty in the management of
information,  recognition of  anatomical
structures, biomechanics, identification of tests
in Physical Therapy and they failed to integrate
the physiotherapeutic diagnosis because they
were addressed to the doctor; there was also a
lack of communication and adaptation skills, and
commitment to work when solving problems.

After the application of the methodology,
the students showed improvement in the
integration of knowledge linked to the
recognition of the structure, biomechanics,
nociceptive and pathological characteristics of
the tissues, application of tests and obtention of
a diagnosis, integrating its components function
structure, participation and the same factors that
allowed them to elaborate a treatment plan
through team work expressed in a language that
revealed a good management of the information;
therefore, three teams advanced to a regular level
and one team advanced to satisfactory level.

Conclusion

The benefits of applying a teaching methodology
in Clinical Practice are the linking of content that
impacts the training of Physical Therapy
students in Clinical Practice Il. It promotes the
development of general and disciplinary skills in
their preparation, so that they can handle a
disciplinary language that allows them to
describe, identify, treat health problems from
physiotherapy, as well as manage information
and teamwork that will allow them to face new
challenges.
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Resumen

En este articulo se presenta el estudio comparativo de un
aprendizaje autonomo y un aprendizaje autorregulado, su
papel en la actualidad dentro de la educacion superior y el
cémo sus cualidades autdnomas deberian ser un factor de
interés para los participantes de un proceso de aprendizaje,
ademas de vislumbrar y sugerir el aprendizaje auténomo
como una politica curricular de la educacion superior. Se
llevd a cabo mediante una comparacion de estrategias
realizada en alumnos de nivel licenciatura en una materia
especifica para homogenizar el contexto. Se realizaron
simultaneamente evaluaciones en los diferentes momentos
del proceso de aprendizaje que permitieron definir la
ventaja de una modalidad sobre otra. Se ubicaron casos de
éxito y la efectividad del enfoque autorregulado que hoy
en dia crece cada vez mas con ayuda de las tecnologias de
la informacion y plataformas educativas. Se culmina con
una propuesta curricular como parte de los resultados
obtenidos de algunas estrategias utilizadas que aumentan
la autonomia de pensamiento y de accién con el objetivo
de construir un proceso de aprendizaje critico y universal
dentro de los requerimientos competitivos en la sociedad.
Es importante reconocer por consiguiente como se lleva a
cabo la autonomia y los indicadores necesarios para su
puesta en préctica efectiva dentro del cambio de
perspectiva de la educacion superior.

Aprendizaje  auténomo,
Propuesta curricular

Educacion  superior,

Abstract

This paper presents the comparative study of
Autodidacticism and self-regulated learning, its role in
higher education today and how their autonomous
qualities should be a factor of interest for participants in a
learning process, in addition to suggest autonomous
learning as a curricular policy of higher education. It is
carried out through a strategies comparison made in
undergraduate students in a specific subject to homogenize
the context. Evaluations were carried out simultaneously
in the different moments of the learning process that
allowed defining the advantage of one modality over
another. Success cases and the effectiveness of the self-
regulated approach were found, wich is increasing today
with the help of Information technologies and educational
platforms. It culminates with a proposal as part of the
results obtained from some strategies used that increase
the autonomy of thought and action with the aim of
building a critical and universal learning process within
the competitive requirements within society. It is
important to recognize, therefore, how the autonomy and
the necessary indicators are carried out for its effective
implementation within the change of perspective of higher
education.

Autonomous learning, Higher education, Curricular
proposal
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Introduction

Education is one of the factors that most
influences the progress and progress of people
and societies. That is why it is necessary in every
way to achieve better levels of social welfare and
economic growth (UNAM, 2019). For this
reason some countries have opted for education
as a basis for their educational growth; An
example of this is Cuba, which according to the
World Bank (2019) occupies the first place in
terms of investment in the education system with
13% of its Gross Domestic Product (GDP),
followed by Timor Leste with 11.3% of the
GDP, Denmark (8.7%), Bolivia as the second
American country after Cuba with 7.6% of its
GDP, United Kingdom 6.2%, while Canada and
the United States invest 5.4% and 5.2%
respectively, Mexico, on the other hand, only
invest 5.2% of GDP.

The previous statistics show a correlation
between the invested GDP of each country and
the results obtained in the PISA test, this test
gives us data on student performance at the
international level, launched by the Organization
for Economic Cooperation and Development
(OECD, 2016). The results show that the
countries with the highest investment are the
countries with the highest score. In the 2015 test,
some of the results are the following: Singapore
reached the first place in 70 participating
countries in terms of reading and math level
(BBC, 2016), Denmark, Bolivia, United
Kingdom, Canada and the United States. of the
first 25 places in the table (OECD, 2016).

In the case of Bolivia, it is not among the
first places, but a positive trend has been
observed with respect to its previous statistics. In
the case of Timor Leste and Cuba they did not
participate in this world test, however it was
carried out at the regional level by the United
Nations Educational, Scientific and Cultural
Organization (UNESCO), so 200 thousand
students of 16 countries, among which Cuba
stood out for obtaining the highest scores
(OECD, 2016). The columnist Jorge Eduardo
Arellano in his article "Cuba sweeps sciences
and mathematics” mentions that Chile, Costa
Rica, Uruguay, Mexico and other countries were
behind the Cuban titan; while the worst results
were produced by Paraguay, Ecuador and
Central American countries (Arellano, 2008).
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As part of the results of the same PISA
test, Mexico occupies the fifty-seventh place in
reading and the fifty-sixth place in mathematics
of seventy participants (BBC, 2016); In addition
to occupying the last places, there is a dropout in
Mexico, where according to a study (2015-2016)
by the Ministry of Public Education (SEP) every
minute 2.2 Mexican children and / or young
people quit school. According to the school
grade, in primary school the dropout in
education was 0.5%, secondary 4.2%, higher
average 12.1% and higher education 6.8%
(Moreno, 2017). In addition to this, in the early
twentieth century the massification of schools
caused low-performing students to drop out of
school or be excluded, which was recommended
by “experts” and philanthropists of the moment
(Arnaiz, 2019).

The figures are alarming when
comparing them between nations, but they are
more so when comparing between peoples, for
example, the dropout rate in Mexican states is
headed by Durango with 16.3% dropout,
Coahuila with 16% and Zacatecas the 15.9%, in
the last places we have Puebla with 9.8%,
Tamaulipas with 8% and finally Jalisco with
3.5% (Tuirén, 2016)

Fernandez, et. to the. (2013) mentions
that the use is due to the conditions of teaching,
time management and instructional processes.
Other authors add motivation through systematic
work (Colmenares & Delgado, 2008). Arnaiz
(2019) establishes a strong criticism of general
education practices, arguing that the difficulties
many students experience in the education
system are not due to their own difficulties, but
to certain ways of organizing the centers and
teaching. In conclusion, it is identified that
school achievement depends largely on the
educational strategies implemented (Demuijnck,
2015;  Mufoz-Merino,  Ruiperez-Valiente,
Alario-Hoyos, Perez-Sanagustin, & Delgado,
2015; Gubbins, 2014; Cérdenas, Zermefio, &
Tijerina, 2013)

That is why it is necessary to redefine
learning spaces, so instead of the current teacher-
student relationship, practically handmade, we
must evolve into a new curricular structure with
a critical change in pedagogical strategies, from
the systematic fragmentation of both training
process as the teaching-learning object
(Almeida-Filho & Di-Pasquale, 2019).
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Educational institutions should be
committed to quality, understood as such, those
that manage to reach the teaching goals, in
addition to the right to receive an effective
education (Arnaiz, 2019), for this a joint planned
effort of every institution, intended to lead
student learning towards predetermined results;
to achieve this, a powerful teaching instrument
and a fruitful guide for the teacher, named as
curriculum  (Casarini, 2013), is of vital
importance. This term defined as continuous
improvement in the teaching-learning processes
(Garbanzo, 2007); Concept that motivated the
genesis of this research which aims to "Compare
traditional learning  strategies  against
autonomous".

In this regard it is considered that
traditional teaching and learning approaches are
generally directed at the teacher, so that students
are taught an auspicious way of sitting and
listening, limiting learning to what is captured in
the classroom (Gurudeo & Machisella , 2018;
Asarta & Schmidt, 2015). These models focus
on the figure of the teacher and knowledge is
visualized as something created by external; the
development and selection of the contents is the
exclusive task of the teacher, so the perceptions
of the students are not considered. Students are
expected to use what they have learned to pass a
subject or for the future, however, it is a non-
participatory system, so students do not build
their knowledge or make learning decisions, in
addition to being given special emphasis on
competition and not cooperation.

Likewise, the student's interaction with
the teacher is minimal and generally
unidirectional, only to ensure understanding and
clarify some doubts. Basically, the classes are
based on an explanation and taking notes, which
IS why great importance is given to
memorization and repetition, which prepares the
individual for evaluation through a traditional
exam (Gargallo, et.al., 2014).

It has often been argued that traditional
approaches do not provide the student with
valuable learning skills, so there are self-
learning methods that are believed to provide
students with such skills (Gurudeo &
Machisella, 2018; Martin-Cuadrado, 2011;
Molina, et.al., 2003).
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Besides that, it has been proven that these
self-regulated strategies of time management,
metacognition and critical thinking have
important  positive choreographies in the
academic success of students compared to the
effects offered by traditional methods
(Broadbent & Poon, 2015). Self-learning is
defined by Pintrich (2000) as “an active and
constructive process by which students set goals
for their learning and then try to monitor,
regulate and control their cognition, motivation
and behavior, guided and restricted by their
objectives and contextual characteristics in the
environment”. Also, this author considers that
there are many self-regulated learning methods,
however, they share the following assumptions:

— There is an active constructive
assumption, which means that students
are active, constructive participants who
create their learning process. They
actively build their own meanings, goals
and strategies from information available
in the external environment and in their
minds.

— All models assume that students have the
ability to monitor, regulate and control
certain aspects of their cognition,
motivation and behavior.

— Another assumption relates to the ability
of people to set learning standards or
objectives; in this way they can monitor
their progress and with this adapt their
cognition, motivation and behavior to
achieve them.

— Finally, self-regulatory activities are
considered to be linked to results such as
achievement and performance, although
much of the research examines these
activities as results in their own right.

This research is carried out in the upper
level of the Tehuacan Puebla region, during the
four-month period January-May 2019. With
what is sought to respond to the hypothesis:

H,: The learning strategy influences the
use of students in the study area.

H;: The learning strategy does not
influence the achievement of students in the
study area.
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The sections of the article are divided as
follows. 2. Methodology, the technique of non-
probabilistic  sampling is  defined (for
convenience) and a sample frame of 172
students is obtained, two moments are defined
for testing at the beginning (diagnostic
evaluation) and at the end (final evaluation), a In
the middle of the period a questionnaire is
applied where motivational beliefs and self-
regulated learning strategies are addressed.

The information obtained is purified,
leaving at the end a sample of 112 students, the
information is treated by means of Alfa de
Cronbach and Chi square. In addition, within
this section a methodology is proposed to ensure
the quality of the information obtained, with the
name “Table of assertiveness of the quality of
information”. 3.

Analysis of Results, in this section the
selected hypothesis and the statistics obtained
are explained and the possible causes of such
results are identified. 4. Conclusions, the
possible causes of the results obtained are
explained, a proposal is made to address the
problem identified in addition to expressing the
knowledge acquired during this investigation
and finally it closes with the bibliographical
references in section 5.

Methodology

The methodology that was followed was
established according to the scope under
investigation, Hernandez, Fernandez & Baptista
(2014) identify 4 types (figure 1): 1. Descriptive,
which identifies and specifies the important
properties of the group undergoing the analysis.
2. Exploratory, aimed to examine a topic, which
could be, not addressed or poorly studied 3.

Correlational, was intended to measure
the degree of dependence that exists between
two or more concepts or variables and finally 4.
Explanatory study, was aimed at responding to
the causes of the event (Hernandez, et.al., 2014)
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Figure 1 Research process scopes
Own Elaboration

Sample Selection

The methodological process used corresponds to
a correlational study, which included the
exploratory study and therefore the descriptive
study. The corresponding to the latter, in the first
stage is the selection of the sample (Figure 2),
which was used to achieve non-probabilistic
sampling, for convenience, due to the limitations
of the equipment (time, limited resources and
accessibility to institutions of higher level in the
state).

Process of obtaining and processing information

Figure 2 Research process scopes
Own Elaboration

Therefore, the unit of analysis was
defined, made up of the state of Puebla due to the
indexes it presents, where a study carried out by
Perez (2018) mentions that 5.6% of primary
school students are at risk of dropping out of
school, with 12.52% by secondary school
students in the 2017-2018 period. In the upper
middle level the dropout rate was between 11
and 24.4% in the 2015-2016 period (INEE,
2019) and at the top level 10.4% (Gonzales,
2017)
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Due to these indexes, the Secretary of
Public Education (SEP) of the state of Puebla has
taken actions through its quality policy that
seeks to guarantee assistance, permanence and
quality of learning, through strategies that
promote quality, equality and education equity,
based on the continuous improvement of the
organization's processes, which in addition to
ensuring compliance with regulations, take as a
reference the best national and international
practices (SEP Puebla, 2019). Due to the
foregoing, the state is open to conduct
investigations such as the one set forth herein.

Puebla has 217 municipalities, for the
feasibility of the study it was decided to select
the municipality of Tehuacén, because it is the
second largest city in the state, with a population
of 274,906 inhabitants and an extreme poverty
percentage of 9.74 (SEDESOL, 2014),
representative characteristics of the state of
Puebla. The university that was studied was
selected by the opening it showed and by the
research that was carried out; in this document it
will be referred to as "university"”, the official
name will be omitted for the handling of
information obtained.

The analysis unit corresponded to 172
engineering students (34 women and 138 men)
divided into five groups, all of them in the
second semester of the subject of mathematics
(integral calculus), it was decided to select this
subject because it has the degree of failure
Highest in the state, in Mexico 70% of students
have failed math in any of the school grades
(Excelsior, 2019).

Instrument Identification

Due to the objectives of this study and an
endogenous situation, 27 questions were taken
from 55 of the motivational learning strategies
questionnaire proposed by Paul R. Pintrich and
Elisabeth V. De Groot in their Motivational and
Self-Regulated Learning Components  of
Classroom Academic article Performance which
was used to measure students’ motivational
beliefs and self-regulated learning (Pintrich &
De-Groot, 1990). Said metric divided into 5
sections: 1. Self-efficacy, referred to as the
judgments that each individual makes about their
abilities, based on which they will organize and
execute their acts, so that they can achieve the
desired  performance  (Ornelas, Blanco,
Gastelum, & Mufioz, 2013).
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2. Intrinsic value, identified as those
actions carried out by the interest generated by
the activity itself, considered as an end in itself
and not as a means to achieve other goals
(Sancho-Alvarez, Jornet, & Perales, 2014). 3.
Cognitive strategy are the ways or ways that help
to plan, monitor and review your study process
according to your own intellectual abilities to
reach the solution of a problem. (Marugan,
Martin, Catalina, & Roman, 2013)

4. Self-regulation, defined as the
competence that allows students to activate the
learning strategies necessary to achieve the
established objectives. Seven major theories
about self-regulation can be distinguished:
operant, phenomenological, information
processing, sociocognitive, volitional,
Vygotskian and constructivist (Panadero &
Alonso-Tapia, 2014).

5. Anxiety by evaluation is defined as a
set of symptoms grouped in cognitive,
psychophysiological and motor responses issued
by an individual to school situations that are
perceived as threatening and / or dangerous;
These can act as an important barrier for the
personal, social and academic development of
children and adolescents (Martinez, Ingles, &
Garcia-Fernandez, 2013).

Minimization of measurement error sources

Non-probabilistic sampling is a sampling
technique where data collection does not offer
all individuals in the population equal
opportunities to be selected, in addition to the
process being completely subject to the
investigator's judgment. One of the most
important disadvantages is that the sampling
error cannot be measured or calculated
accordingly in this investigation, preventive
measures were taken to minimize it, which
involved the 5 main actors identified in classics
such as Anastasi 1954-1990, Nunnally 1970,
Brown 1980, Thorndike 1989-1996 (Cervantes,
2005), which are as follows: 1. Subject
(students), through the evaluator was given the
necessary information in a presentation prior to
the evaluation, as was: project objectives and
importance of your answers.

On the day of the evaluation, the
evaluator explained again the importance of the
investigation, as well as the questionnaire
instructions. 2.
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Items, a questionnaire of 27 questions
was applied in the computer room of the
university in a single session, each student
assigned to a single computer, the order of the
questions was random for each student. 3.
Evaluators and teachers, the research team
trained the evaluator on the approach to the
research problem, objectives and the achievable
ones of the project, that is, the importance of the
information  collected. In  addition, the
procedures with which the evaluator had to
present to the unit of analysis (students) and
what kind of information they had to share were
made known.

On the part of the teachers, they were
asked for collaboration to apply two evaluations,
one at the beginning of the semester (diagnostic
exam) and another at the end (final exam). 4.
Situation of application, it was a strategy that the
questionnaire was applied one day that had no
deliverables (tasks, exercises), or exams; so that
students only focus on answering as timely as
possible. 5. Measuring instrument, two desirable
characteristics in any measuring instrument are
reliability and validity, key aspects of the so-
called solidity. Reliability is the accuracy with
which a measuring instrument measures what it
should measure (Quero, 2010) and the validity
according to the dictionary of the Royal Spanish
Academy (RAE) (2019) refers to that it is
acceptable, robust, strong. Therefore, we sought
to measure the reliability and validity of the
instrument by means of Cronbach's alpha
coefficient.

Collection, purification and treatment of
information

The Cronbach Alpha coefficient estimates the
lower limit of the reliability coefficient
(Ledesma, Molina, & Valero, 2002), that is, it is
an index used to measure the reliability of the
internal consistency type of a scale by evaluating
the magnitude at which the items of an
instrument are correlated (Oviedo & Campos,
2005) and expressed as (Equation 1):

< =) (-5 ®

Where k is the number of test items, S?
is the variance of the items (from 1..i) and S2,,,
It is the variance of the total test (Ledesma,
Molina, & Valero, 2002).
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In the case of this investigation k
corresponds to 27 questions, S? is equal to 17.83
and S2,,, It is equal to 70.29, replacing it is as
follows (Equation 2).

( 27 )(1 17.83) 0.78 5
xX= ——] =0.
27 —1 70.29 (2)

Generally, a group of items that explores
a common factor shows a high Cronbach's alpha
value (Oviedo & Campos, 2005). That is, on a
scale of 0 to 1, the minimum acceptable is 0.7
and coefficients between the intervals of (0.7 -
0.8) good reliability, intervals of (0.8 -0-9)
optimal reliability (Gonzalez & Pazmino, 2015);
(Dominguez, Villegas, & Centeno, 2014)
(Molina, Aranda, Hernandez, & Jimenez, 2013);
(Except, 2013). Which means that our
instrument with an alpha of 0.78 is within the
range of good reliability, with this we guarantee
that our questionnaire has sufficient reliability
and validity and we can use this information to
answer our hypothesis.

For the Ho and Hi check, through the
application of chi-square in the first instance, a
diagnostic test was applied to the total number of
students (those who missed the test, their result
was omitted) leaving a total of 112 students, later
during the semester the strategy was used Self-
taught to see the thematic content corresponding
to the subject, at the end of the school year a final
test was applied, which was carried out in groups
according to the grade they achieved (Table 1).

5/ 6] 7] 8] 9/10|Suma
learning {010 (35|45(22| 0| 112

Traditional
score

Self-regulated learning |2| 6(26|42|30| 6| 112
score
Sum 2(16|61|87|52| 6| 224

Table 1 Qualifications Obtained
Own Elaboration

Once the grouping of the grades was
carried out, the theoretical frequencies f_t were
obtained, which are obtained as follows: for 0 of
table 1, the theoretical frequency will be the total
of the students who obtained a failing grade (5)
In this case, it is 2 times 112, which is the total
number of students who underwent the
diagnostic test of traditional learning divided by
the total of the data that in this case is 224, which
gives a total of 1 (Equation 3).
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L@a1y

fii0 > 3

This procedure continued with each of
the data (Table 2).

Traditional learning score 1/8(30.5(435(26| 3
Self-regulated learning score | 1|8|30.5|43.5|26| 3

Table 2 Theoretical Frequencies
Own Elaboration

The procedure was continued to obtain
the chi-square denoted by the sum of the
frequency minus the theoretical frequency
squared and then divided by the theoretical
frequency (Equation 4).

2 (f — fo)?

Xcalculado = 7. (4)

Substituting the data in equation 4
generates as a result x2,;.,,1000 = 11.66, Once
we obtained our chi-square, we continued to use
the distribution table x2, but not before defining
that our margin of error is established by 0.05
and the degrees of freedom (v) are obtained
through equation 5.

v = (n°of rows — 1)(n° of columns —1)  (5)

Substituting the equation taking into
account table 1, it is as follows (Equation 6).

v=@2-1(6-1)=5 (6)

Getting finally the x2,,, = 4.25 ;
X2 cudo = 11.66. Now according to the theory
it says Yes X2, uiado = XZup1a — NUll hypothesis
is rejected, on the other hand while if
X2 iculado < Xiipias — alternative hypothesis is
rejected. In our case 11.66 > 4.25 — Null
hypothesis is rejected.

Analysis of results

A Cronbach's alpha of 0.78 was obtained which
shows the reliability of the instrument. When
obtaining x? the null hypothesis was rejected,
that is to say that the alternative hypothesis that
tells us is accepted: Hi: The learning strategy
does not influence the use of students in the
study area.
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By shredding the statistics obtained
through the evaluations and the questionnaire,
the results obtained on self-efficacy show that
40% of the students who answered do not
believe they perform well in class compared to
other classmates, nor do they agree on
understanding the ideas taught in the course,
they are said to not perform class problems well,
much less homework, because of this students
are aware of receiving a low grade for their
performance, in short, they believe they are
unable to learn the topics in class (Graph 1 ).
41% of students report not knowing how their
performance is, so we infer that only 17%
believe that they work in and out of the
classroom, learning the ideas that the teacher
tries to transmit.

Self-efficacy

350 317 319
300
250
200
150
100 86
46
50 16

Students

1 2 3 4 5
ANnswers

Graphic 1 Results of self-efficacy
Own Elaboration

Regarding the intrinsic value, 54% of the
students do not want challenging subjects that
allow them to acquire new knowledge, they do
not find it necessary to learn what is taught in
class, much less believe it interesting. 28% say
they have no idea what they want to acquire in
class or know if it is important for their
education. Only 18.5% mention that they would
like topics that demand more of themselves
because it would be an important attribution to
their education, in addition to believing that the
topics in class are interesting (Graphic 2).

Intrinsic value

250 240
200
£ 150 125
o
% 100
44
50 39
0
0
1 2 3 4 5
Answers

Graphic 2 Intrinsic Value Results
Own Elaboration
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About the anxiety that students can
present in the tests 83% of them do not cause
nervousness to present exams, much less stress,
do not reflect on the performance they had
during classes. Only 17% of students cause
nervousness and stress during an evaluation or
before it (Graphic 3).

Anxiety for evaluation

148
150 132

£ 100

[«5)

-]

=

n 50 31 25
;O B =

1 2 3 4 5

Answers

Graphic 3 Results of anxiety by evaluation
Own Elaboration

On the cognitive strategy 40% of the
students under study do not review their class
notes and much less reinforce them with extra
readings. When they do homework they aim to
finish it and turn it in instead of remembering
and reaffirming what they learned in class. It is
difficult for these students to differentiate the
main ideas because they do not pay attention to
the teacher during class. The students do not
have the interest therefore they are not
autonomous in their learning (Graphic 4).

41% of the students only do what is
necessary to accredit the subject, this does not
mean that they do it through learning, students
state that they reach this goal by copying and
delivering tasks seeking to reach the minimum
score, 81% of students do not have the goal of
learning only to meet the minimum
requirements; Only 18% are interested in
learning and strive to learn in class and reinforce
it with the completion of homework, also
perform extra activities such as underlining
readings, summaries and notes, this percentage
says that he always tries to learn what the teacher
explains even if he doesn't see meaning or
doesn't see the field of application.
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Regarding self-regulation statistics, 84%
of students, when they see a complicated topic,
decide not to pay attention from the beginning,
when they are presented with a boring topic to
their point of view, they prefer to ignore it, they
are not interested in questioning whether they
are learning in class nor get good grades, really
this percentage of students create only the
routine of attending college. 15% of the students
are the only ones interested in attending and
learning in class, if they do not succeed they
become self-taught doing extra activities in order
to achieve knowledge and therefore a good
grade, when they reach knowledge they try to see
the area of application in your study area
(Graphic 5).

Self-regulation
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Graphic 5 Self-regulation results
Own Elaboration

Conclusions

83% of the students who underwent the tests and
that the conventional educational strategy was
implemented first and then the autonomous
educational strategy did not identify greater
academic achievement, in the same way
addressing the motivational beliefs, specifically
self-efficacy.
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This Percentage of students do not think
they are academically effective, about the
intrinsic value of the students they do not believe
they are capable of obtaining good grades by
themselves, they do not believe they are
competent to learn and much less apply
techniques or methodologies to solve problems.
This percentage of students has reached a high
degree of conformism, resignation and the way
to obtain a passing grade making a zero
academic effort, therefore the self-taught
strategy is not suitable at the moment to be
implemented to this group of students (Graphic
6).
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Own Elaboration

This research becomes relevant for the
research team because of the learning obtained
that was from making the link with the
institution and showing the commitment through
the results obtained, as is the methodology in
which it was worked. However, the most
important contribution of this research was for
the institution and for government organizations
responsible for higher level education, because
the problem obtained from low school
achievement is due to lack of maotivation,
security in their abilities and paradigms. of
students, this is the vital problem that if treated
as a result will improve trivial problems.

It is intended to replicate this research in
other universities in different municipalities of
the state of Puebla, to identify a problem at the
state level, region level or perhaps at the national
level.
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