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Abstract

There is a wide variety of methodological proposals for
teaching programming. In general, the purpose of each of
them is to improve students' academic results. However,
at the higher level, there is not one that integrates several
of them in a methodology that includes some of the best
practices that have had successful results in the academic
and professional environment. This study aims to apply a
methodology called CAAIPP that integrates the inverted
classroom model, pair programming and an online support
course, to measure its effect on the learning of students in
the Software Development and Management Engineering
program. The methodological approach used was mixed
and the design was experimental. The results show that the
group that received the treatment obtained the best
academic performance; likewise, the students expressed
that the methodology was beneficial for understanding
concepts, preparing their internships, and programming
their final project.

Methodology, Teaching, Programming

Resumen

Existe una gran variedad de propuestas metodolégicas
para la ensefianza de la programacion. En general el
propdsito de cada una de ellas es mejorar los resultados
académicos de los estudiantes. Sin embargo, en el nivel
superior, no se encuentra una que integre varias de ellas en
una metodologia que incluyan algunas de las mejores
practicas que han tenido resultados exitosos en el ambito
académico y profesional. Este estudio tiene como objetivo
aplicar una metodologia denominada CAAIPP que integra
el modelo de aula invertida, la programacion en parejas y
un curso de apoyo en linea, para medir su efecto en el
aprendizaje de los alumnos del programa de Ingenieria en
Desarrollo y Gestion de Software. El enfoque
metodolégico utilizado fue de tipo mixto y el disefio de
tipo experimental. Los resultados reflejan que el grupo que
recibié el tratamiento obtuvo el mejor desempefio
académico, asi mismo, los alumnos expresaron que la
metodologia fue de beneficio para comprender conceptos,
elaborar sus practicas y programar su proyecto final.

Metodologia, Ensefianza, Programacionn
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Introduction

Numerous studies agree that the teaching of
programming has been a recurring problem in
recent years. It is common to find demotivation
and frustration among students; it is also
frequent that courses are reduced only to
syntactic structures (Villalobos, 2009). Using a
compiler of a specific company forces to write
certain codes in its own way or limits the use of
others; in this way, one learns directly to
program on the language, but without orienting
the student towards creativity, problem-solving
and logical abstract reasoning (Pérez, 2015).
These ways of teaching programming often
contribute to rejection, demotivation and
difficulty in achieving learning. Unfortunately,
students often experience fear and intimidation
regarding introductory programming language
courses (Sun, 2018). Likewise, (Adu, Arthur &
Amoako, 2013), they cite that in the face of this
problem, teaching, methods and strategies
cannot be ignored as important factors that
contribute to the high rate of failure or dropout
in programming students.

There are also various investigations
on the teaching of programming, some of them
with successful results, however, much is
limited to analyzing each of the methods or tools
separately and not to the development of a
methodology that could use and combine some
of the best practices of these works. Therefore,
this study proposes the use of a methodology
based on successful teaching elements used in
the teaching of programming, which integrates
the use of an online support course to the face-
to-face course, the flipped classroom model and
the pair programming technique, as an
interesting element to reduce the failure rate of
programming students.

ISSN-2444-4952
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Currently, there is a wide variety of
online learning platforms, some of which are
aimed at offering MOOC courses (Massive
Online Open Courses), which are developed by
the main and most prestigious universities in the
world for free. There are also other platforms
that offer courses developed by professionals in
their fields at very low costs. This type of
platforms and their courses can be used as a
support to face-to-face classes, especially in
public institutions which do not have the budget,
financial and human resources to produce
materials and multimedia products with the
quality that characterizes these courses. Some
learning experiences have been carried out using
virtuality as a tool to face-to-face teaching at the
higher level, with the result that students
perceive this strategy as an excellent, dynamic
and innovative way to carry out the teaching-
learning process at the university. (Varguillas &
Bravo, 2020).

Likewise, it is of interest to mention that
in a study carried out at Prince of Songkla
University, using the flipped classroom model
for teaching programming, it had the result,
according to (Pattanaphanchai, 2019), that the
students who took their courses in this model
showed higher programming ability than that of
students in the previous year's traditional
teaching class environment. Another study done
by Pontificia Universidad Catdlica de
Valparaiso yielded results showing that the
model can improve students' grades and
achievement of learning outcomes. In addition,
students had a positive opinion of the model in
relation to the fact that it improved their learning
and performance, and increased their motivation
and interest in the course (Griffiths et. al, 2016).
One of the techniques in software development
IS pair programming:

Pair programming is a common practice where
two programmers work together on the same
task using a computer. One of the
programmers (the driver) writes the code and
the other (the observer) actively reviews the
work done by the driver. Essentially, the
observer reviews the work to detect possible
defects, takes notes or defines strategies to
solve any problems that may arise in the task
they are working on (Gomez, et al).

TOLANO-GUTIERREZ, Helga Karina, AMAVIZCA-VALDEZ, Laura
Olivia, PORTELA-PENUNURI, Luis Tadeo and VAZQUEZ-
BRINDIS, Juan Carlos Methodology for teaching programming:
Integrating best practices in the teaching and learning process with
undergraduate students. Journal of Teaching and Educational Research.
2022
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Applying this method in the process of
teaching programming greatly improves
students' performance (Lewis, 2011), they can
complete tasks faster and with higher quality,
communication is improved, they are happier
and less frustrated (Williams & Upchurch,
2011).

Methodology

The development of this study was carried out
taking into account the following aspects:

A. Type of research

The methodological approach of this study is of
mixed type because it aims to collect statistical
data on the study variables, as well as the
perceptions, problems and good practices of
teachers and students on the process of teaching
programming. Therefore, the design employed
will be experimental, since an emergent
teaching-learning methodology (independent
variable) will be applied to a sample of students
to subsequently analyze the participants'
academic performance results (dependent
variable).

In  summary, the methodological
approach used will be mixed and the design
employed will be experimental, contrasting the
data by means of descriptive and correlational
studies.

B. Resources

For the development of the research, four
professors who are members of the academic
staff of the ICT program participated as human
resources. As well as professors and first year
students of Information Technology
Engineering at the Technological University of
Southern Sonora. Additionally, three experts in
teaching programming were integrated. The
population of participants in this research
consisted of 64 first-year students. Divided into
three groups (A, B and C), where only group A,
20 students made up of 16 males and 5 females
between 17 and 19 years of age from the
morning shift, received the treatment designed in
this research since this sample is where the scope
for the teaching of the class was taken. This
population is defined because it takes a sample
of the three groups by the scope of the teacher as
support for this research.

ISSN-2444-4952
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Likewise, as a material resource, the
program of the subject, the didactic guide, the
work plan of the research, the intervention plan
of the methodology used and various evaluation
instruments such as the Ceneval exam were
considered; applied to students before entering
their first four-month period in order to detect
the initial skills of analytical thinking, a
fundamental aspect to achieve skills currently
required in programming. Also, two other
questionnaires were used for the development of
the research, which consist of two evaluations
applied to students to obtain their performance
in programming skills and an interview
instrument for expert teachers who teach this
type of subjects, as well as content analysis of
some materials for the presentation of results.

C. Procedure

For the application of each of the tasks in this
study, first and as mentioned in the previous
paragraphs, the type of research and the elements
that integrate it are defined; as well as the human
and material resources necessary for the orderly
execution of this study. Subsequently, the
planning of the educational intervention was
used to prepare the courses of programming
methodology, programming and development of
web applications of the Information Technology
Engineering program. This planning was based
on the integration of a methodology called, for
this study, as CAAIPP which is composed of the
flipped classroom model (Al), the paired
programming method (PP) and as support to the
face-to-face classes an online course (CA)
according to the contents of the subjects. As can
be seen in Figure 1.

Flipped

classroom (Al)

Figure 1 CAAIPP: ICT-based emerging methodology for
teaching programming
Source: Own elaboration

TOLANO-GUTIERREZ, Helga Karina, AMAVIZCA-VALDEZ, Laura
Olivia, PORTELA-PENUNURI, Luis Tadeo and VAZQUEZ-
BRINDIS, Juan Carlos Methodology for teaching programming:
Integrating best practices in the teaching and learning process with
undergraduate students. Journal of Teaching and Educational Research.
2022
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As for the support courses used during
the first four-month period, we worked with the
programming logic course, which is available on
the Get trained for employment platform. This
course served mainly to provide the videos,
readings and materials that were used for the
flipped classroom sessions. Subsequently, for
the second quarter, we opted to acquire a low-
cost course on initial programming on the
Udemy platform, considering as part of the
methodology to receive an online course to
support the subject and to have quality
multimedia materials. The course selected for
this is called "Learn to program in c¢# and build
a point of sale™.

Finally, moodle was used to store
evidence of the course activities, also as an
institutional requirement for the follow-up and
progress of the course contents. Subsequently,
after 6 months of treatment using the CAAIPP
methodology, the face-to-face classes were
interrupted due to the Covid-19 contingency.
One of the most important elements that were
affected were the flipped classroom sessions in
the face-to-face part of the methodology and the
evaluation practices through observation,
continuing only with the pair programming and
the online support course. At the end of the
course, the evaluation instrument was applied
online to the control group and the other 2
remaining  experimental  groups.  Three
interviews were conducted with teachers of the
program who have the most experience in
teaching subjects related to programming. The
results obtained can be seen in the corresponding
section.

Results

After the methodology was applied for 4 months
to the control group throughout the initial four-
month period of study. First: a diagnostic
instrument was applied at the beginning of the
second quarter to the entire population of
students participating in this study. This
instrument consisted of the development of
programming logic exercises, which included
sequential  control  statements,  decision
statements and cycles. If they so desired, a tool
for the development of pseudocode was used.
The results of skills reflect that the group that
received the treatment had the highest academic
performance.
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Results of the control group:

Points Performance level

15 | Excellent
14 - 12 | Satisfactory
11 | Under development
Between 10-6 | Attention
<=5 | Insufficient

Table 1 Performance levels for measurement
Source: Own elaboration

No. Registration Points earned
1 5319100019 15
2 5319100042 14
3 5319100071 0
4 5319100074 15
5 5319100341 15
6 5319100088 15
7 5319100370 5
8 5319100369 15
9 5319100128 4
10 5319100388 15
11 5319100177 13
12 5319100190 14
13 5319100229 8
14 5319100233 14
15 5319100246 13
Total group over 15 points. 11.666

Table 2 Diagnosis to Control Group: TIDSM2A. Group
A-Scale 1-10 =7.77
Source: self made

The results of experimental groups 1 and
2 are shown below:

- Application of the
Programming Logic Exam.

Diagnostic

| No. Registration Points earned
1 5319100637 5
2 5319100274 11
3 5319100560 15
4 5319100097 12
5 5319100564 4
6 5319100584 10
7 5319100411 7
8 5319100423 11
9 5319100429 11
10 5319100440 11
11 5319100458 13
12 5319100218 13
13 5319100619 15
14 5319100235 11
15 5319100626 14
16 5319100502 10
17 5319100245 11
Total group over 15 points. 10.823

Table 3 Diagnosis of Experimental Group 1 TIDSM2B.
Group B-Scale 1-10 = 7.21
Source: Own elaboration

TOLANO-GUTIERREZ, Helga Karina, AMAVIZCA-VALDEZ, Laura
Olivia, PORTELA-PENUNURI, Luis Tadeo and VAZQUEZ-
BRINDIS, Juan Carlos Methodology for teaching programming:
Integrating best practices in the teaching and learning process with
undergraduate students. Journal of Teaching and Educational Research.
2022
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[\[o} Registration Points earned
1 5319200001 3
2 5316100061 15
3 5319100535 15
4 5319100030 8
5 5319100293 6
6 5319100544 15
7 5314100515 0
8 5315100437 13
9 5319100559 11

10 5319100350 13
11 5319100353 7
12 5319100645 1
13 5319100571 10
14 5319100118 6
15 5319100176 0

Total group over 15 points. 8.2

Table 4 Diagnosis of Experimental Group 2 TIDSM2C.
Group C-Scale 1-10 =5.46
Source: Own elaboration

Subsequently, after 6 months of
treatment using the CAAIPP methodology, the
face-to-face classes were interrupted due to the
Covid-19 contingency, which was mentioned
earlier in this document. One of the most
important elements that were affected were the
flipped classroom sessions in the face-to-face
part of the methodology and the evaluation
practices through observation, continuing only
with the pair programming and the online
support course.

The second step was to apply the
evaluation instrument to the control group and
the other 2 remaining experimental groups at the
end of the second four-month study period. The
following results were obtained:

Academic performance achieved
(Application instrument 2)

|
62 | ﬂ
60 | 60.92 6135

TDSM3A TDSM3B TDSM3C
(Experimental (Control group 1)  (Control group 2)
group)

Graphic 1 Performance of groups of third TIDSM
program in OOP
Source: Own elaboration
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Academic performance obtained by gender

63
628
62.6
62.4
62.2

62
61.8
61.6

61.4
FFeminine Male

Graphic 2 Performance of groups of third TIDSM
program in OOP
Source: self made

It can be seen in the first graph that the
experimental group performed better than the
control groups. Likewise, in the second
application of the evaluation tool, the control
group again outperformed the experimental
groups by 6 percentage points.

Thirdly, interviews were conducted with
teachers, where a huge area of opportunity for
teacher training in the didactic and pedagogical
area was observed. It was detected that there is a
lack of best practices of innovation in the
classroom, which could improve the academic
results of the students. The academics, despite
having a wide experience in their engineering
discipline, in terms of their work method, their
classes are closer to traditional teaching.

This study addressed the integration and
use of three of the best practices in programming
through the development of a methodology
called CAAIPP, where we found that through its
application the performance of students who
received the treatment was higher than those
who did not receive it.

The results coincide with other research
mentioned in this work, where the application of
innovative methodologies and tools in the
teaching of programming have improved the
performance results of the skills in programming
students. The students expressed that the
methodology was  beneficial for their
achievements, especially the online course based
on videos was useful for them to understand
concepts, elaborate their practices and program
the final project. They consider that working in
pairs helps them to provide feedback to each
other.

TOLANO-GUTIERREZ, Helga Karina, AMAVIZCA-VALDEZ, Laura
Olivia, PORTELA-PENUNURI, Luis Tadeo and VAZQUEZ-
BRINDIS, Juan Carlos Methodology for teaching programming:
Integrating best practices in the teaching and learning process with
undergraduate students. Journal of Teaching and Educational Research.
2022
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In terms of teaching practice, it is
advisable to experiment with the inverted
classroom model, pair programming and the use
of online support courses for teaching
programming, trying to integrate in class those
that provide the best results.
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Conclusions

Through this research it was possible to
understand and apply a combination of best
practices, discovering new alternatives to
traditional teaching, using as a medium
information  technologies, = communication
networks, approaches or theories of knowledge
that establish how we should teach today. We
were able to explore some training platforms that
have excellent quality courses, all based on the
production of content through audiovisual
materials (videos, images, graphics and
animations), resulting in the taste of students and
offered for free or at a very affordable price. This
makes it possible to have materials that could not
be produced by some institutions due to
university budgets and teachers' time
availability. It was also proven that innovative
methods such as the inverted classroom can have
a beneficial impact on students, as well as the
collaborative construction of knowledge through
pair programming.

This project, being based on current
methods and technologies, can be perfectly
implemented in a distance modality and solve
the problems and limitations that could continue
to exist regarding the prevalence of this COVID-
19 contingency.

It is recommended the use of innovative
methodologies in the teaching of programming,
it is very useful for students to have online
courses based on videos as it allows them to
reinforce the topics that have not been clear to
them, the availability of the material at any time
is one of the great advantages.
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The research applied using the CAAIPP
methodology should be expanded due to the
limitations that were had for its correct and
complete execution, since due to the COVID-19
contingency some characteristics of inverse
classroom and pair programming were not
applied, as well as the implementation in totally
remote modality to complement the results of
this work.
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Abstract

Identified antecedents and contributions made by several
researchers are described to understand two undervalued
foundations in relation to the training and academic
performance of mathematics teachers at the higher level of
studies. It starts from the concepts of the socio-
epistemological approach and that of mathematical
culture. Through the valued contributions, it is broken
down little by little how the experiences of people who
later become teachers, in this case at the professional level,
form that mathematical culture and how social practices
intervene in the entire training process. It is analyzed how
knowledge in didactics moves between the scientific,
technological and technical aspects through a
characteristic factor: time, which also marks the changes
in society. The ways of knowing social realities and how
they are communicated by those who live them are
described, a situation in which the narrative method that
facilitates this process stands out. Finally, the information
obtained is considered to support a project that considers
knowing the mathematical culture of active teachers
within an institution.

Socioepistemology, Mathematical culture, Practices

Resumen

Se describen antecedentes identificados y contribuciones
realizadas por varios investigadores para comprender dos
cimientos poco valorados con relacién a la formacion y
desempefio académico de los profesores de matematicas
en el nivel superior de estudios. Se parte de los conceptos
de la aproximacion socioepistemoldgica y el de la cultura
matematica. Por medio de las aportaciones valoradas se
desglosa poco a poco como las vivencias y experiencias
de las personas que luego son docentes, en este caso en el
nivel profesional, forman esa cultura matemética y como
las précticas sociales intervienen en todo el proceso
formativo. Se analiza como el conocimiento en las
didacticas se mueve entre lo cientifico, tecnoldgico y
técnico mediante un factor caracteristico: el tiempo, que
ademas marca los cambios en la sociedad. Se describen las
maneras de conocer las realidades sociales y como son
comunicadas por quienes las viven, situacion en donde se
destaca el método de la narrativa que facilita ese proceso.
Por ultimo, la informacion obtenida se considera para
fundamentar un proyecto que considere conocer la cultura
matematica de profesores activos dentro de una
institucién.
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Introduction

From the perspective of socio-epistemology,
understood as a method of a systemic nature that
deals with the phenomena of production and
dissemination of knowledge from a multiple
perspective, placing knowledge in three research
components: social, historical and cultural
(Cantoral, Montiel & Reyes-Gasperini, 2015, p.
8-9), with an approach that assumes the
legitimacy of all types of knowledge.

Some few contributions found in the
field of educational research that consider these
research components (social, historical and
cultural) that go hand in hand, since social
practices, human history and the cultural aspect
in which mathematical culture is generated, are
not commonly analysed in a structural way,
appear as a guide for the achievement of the
intended objective, which is: "to understand the
influence  of  socio-epistemology  and
mathematical culture in the training and
performance of mathematics teachers at a higher
level".

General aim

To understand the influence of socio-
epistemology and mathematical culture on the
training and performance of mathematics
teachers at higher education level.

Type of research

Qualitative, longitudinal trend, analysing
changes over time (Hernandez, Fernandez &
Baptista, 2014, p. 160).

Research question

Are there significant contributions that allow us
to understand the meaning of socio-
epistemology within the functions of a teacher?
How does mathematical culture present itself
within the educational environment?

Content

Villa (2006), states that education is defined as
the transmission of culture or enculturation.
However, in this meaning it goes unnoticed that
within the different disciplines this notion
contains a history and a transcendence, in such a
way that this concept of culture adapted over
time has developed effects in pedagogical
theories and practices.
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It is common to use phrases such as: "she
has a different culture”, at which point the
question arises: "whose culture? this situation is
a clear example of the relevance not only of the
word "culture” but also of its meaning. Again, it
is Villa who, based on his analysis, provides
comments where he points to culture as "the
social inheritance”, which would mean that the
culture of a given group would be the product of
that inheritance (2006).

The author comments on how at other
times the same concept appears within the
lifestyles of peoples and institutions, so that it is
seen as an observer that retains the situations and
problems of an identity. Thus the school is the
transmitter of a "culture”, of a heritage, and at
the same time its protector.

As for the contribution of Minguer
(2006), the concept of mathematical culture is
understood anthropologically as a
"specialisation of culture, comprising a total of
specifications of mathematical knowledge that a
person can possess and master".

In her work, the researcher emphasises
that it is necessary to know these concepts and
characteristics that each person develops in their
daily and academic experience, as well as the
environment and time in which they live, in
order to understand how this has influenced the
perception they now have of mathematics. And
more specifically, if the person is an education
professional, how is their knowledge transmitted
to their students now?.

The socio-epistemological approach in
educational ~mathematics research is an
instrument that allows us to analyse
mathematical culture in a global way, where not
only the quantity and quality of knowledge that
a teacher can count on in his or her activity is
transcendental, but also the strengths achieved
and weaknesses not overcome that the teacher is
acquiring and that, whether he or she wants to or
not, have repercussions on his or her academic
functions. In other words, this means
approaching the phenomenon from a more
human approach.

MARTINEZ-ACOSTA, Maria Teresa, SANCHEZ-LUJAN,
Bertha lvonne and CAMACHO-RIOS, Alberto.
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In her interventions, the author proposes
that we should not lose sight of the socio-
epistemological approach. It should be kept in
mind that it is a research paradigm of theoretical
approach that can be used in socio-cultural
scenarios where mathematical knowledge is
developed.

It firmly adds that the "mathematical
culture™ of an individual is "(The) succession of
constructions of mathematical knowledge that
comes from social practices linked to
mathematics, its teaching and learning”
(Minguer, 2009, p. 1346) that the person carries
out throughout his or her life.

A more detailed explanation appears, in
which Minguer (2006) develops and analyses
that people become involved in mathematical
activities from an early age, even without
knowing it, while their mental functions develop
and their reasoning abilities grow, and at the
same time, everyday life with the family and
society have an influence on the way in which
knowledge is learnt. Thus, in the early ages a
person is introduced into a social environment,
which is called "natural mathematics”, and in
later ages another environment appears, called
"formal mathematics".

It is emphasised that "natural
mathematics" will appear in the course of a
human being's life, and it is therefore necessary
to analyse how the family in the first instance,
the extract from society of the person's closest
relationship, the particular environment, even
geographical, the period in which he/she
develops and the relationship that all these
aspects have for mathematical activities and
relationships, form a personal identity which, for
our work, forms a teacher who will later
contribute to the socio-cultural formation of
other individuals.

Thus, his exploratory study is carried out
on a sample of mathematics teachers at the
higher level of studies, using qualitative
information gathering strategies, and then
making use of the data reduction method, which
allowed him to group the information in a more
comprehensible way in order to carry out an
analysis of the teachers' accounts and to obtain
results of the factors that have affected the
training of mathematics teachers in a school and
how this influence continues today in their
teaching functions.
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Cantoral (2001), states that the "socio-
epistemological approach” in educational
mathematics research is used in a concise way in
the matter that exposes the social construction of
social, cultural and historically situated
mathematical knowledge, depending on how the
situations of construction and dissemination are
presented.

The socio-spistemological approach
belongs to a paradigm of research corresponding
to educational mathematics, where
epistemological concepts and data that do not
appear in a documentary manner can be sought
and rescued by using this tool, which at the same
time forms a methodology that can be used at all
levels in very different events that deserve to be
an object of study within educational
mathematics.

The analysis of social practices within
the phenomenon of mathematical culture that
accompanies teachers and students according to
Minguer can help to obtain:

1)  The nature and origin of these influences,
i.e. where they come from and how they
originate.

2) The action of socio-cultural influences,
how they act and manifest themselves.

3)  What are the effects of their action on the
formation of the mathematical culture of a
social group.

4)  The identification of beliefs, practices of
use and opinions and attitudes (human
activity and social practice) that prevail in
society, family, social environment and
school environment, which strongly
influence the conception that individuals
have of mathematics, its teaching and
learning (2006).

Cantoral (2013) analysed the procedures
for the construction of mathematical knowledge
and the construction of concepts, in an extensive
text by evidencing the intervention of the
didactic transposition that appears in the
historical and contemporary analysis. Some of
his developments within his research are:

MARTINEZ-ACOSTA, Maria Teresa, SANCHEZ-LUJAN,
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The epistemological study of calculus,
the relationships he discovers between
epistemological data and the situations that were
lived at the time when the data originated, even
raising questions such as Why did the scholars
of the subject make certain decisions at that
time? Or why did they solve the problem in that
way?

A concept is generated in the area of
physics, of phenomena in movement and in
space, which is called Praediciere, which
consists of the practice understood by an
epistemic subject about events that behave with
a periodicity, which can be predicted according
to the presence of other elements, such as culture
and society, and the explanation of these events.

It is Cantoral who also adds to the theory
called socio-epistemological approach how
images describe a subject, exposed by different
authors at different times and moments (2013)
and the analysis by questioning How did it occur
to them to illustrate this? or why did they analyse
it in this way? in other words, investigating the
ways in which knowledge was generated, and
the conclusions reached by the researcher,
increase the contributions of the social and
cultural within the research in educational
mathematics.

... we will assume social practice as normative
of human activity, rather than as reflexive
human activity or reflection on a practice.
Social practice is not what the individual or
group does per se, but what makes them do
what they do, even without acquiring
awareness of their actions (Cantoral, 2013, p.
152).

Additionally, Cantoral (2001) formulates
and numbers a process of six phases and follows
them one by one in everyday teaching practice,
in the activity of teacher training and updating,
which supports the theory of educational
mathematics. These phases occur in socio-
cultural contexts inside and outside a classroom
or an institution, and at different educational
moments:

1)  Historical genesis: it considers studying
the constructed concepts not only as
epistemological knowledge, but going
deep into knowing the socio-cultural and
scientific situations that marked the
development of that knowledge in history.

December 2022, VVol.8 No.22 8-14

2) Intrinsic phenomenology: it raises the
possibility of designing a didactic
phenomenology of mathematical
concepts, where the intention is to take up
the elements that established the different
meanings that a subject had in different
periods. Practising intrinsic
phenomenology entails searching in the
dark, i.e. culture numbs reason, therefore,
the intuition factor is sometimes necessary
in this phase.

3) Characteristic constructs: Mathematical
concepts are not usually simple; the ease
of constructing them lies in the cognitive
structure acquired by the subject, learning
styles, inductive processes and ways of
thinking are some of the resources that
facilitate this construction.

This construction in formation little by
little, with the resources obtained, strengthens
the human cognitive structure and also allows
the mathematical culture to be moulded. The
author also shares with us that this culture is
singular, it is different for each subject,
according to the previous constructs, in itself, it
depends on the internal and external factors that
have been presented, that give experience and
that make up the socio-cultural environment.

4)  Didactics of yesteryear: The purpose of
this phase is to analyse the ideas that were
held in the past about the way or methods
of teaching a mathematical subject, and
their relationship with other sciences or
fields of work. However, these ways have
changed over time, have not changed or
have been lost. It is necessary to keep in
mind that knowledge is a cultural product.

5) Reconstruction of the  associated
meanings: in order to be able to carry out
this phase it is necessary to have all the
previous ones, the researcher proposes the
result that could be obtained by knowing
each of the stages, which in conventional
mathematics education do not exist, the
past and its fruits are not considered in the
new mathematical constructions.
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6) Educational practice: the analysis of the
degree of relationship that currently exists
and that which should exist between
mathematical educational research and
teaching practice in order to improve the
main objective, which we know is that
students learn mathematics.

Minguer (2006) among the instruments
she applied were in-depth interviews with
teachers specialised in the mathematics teaching
process. The author conceives the "academic
trajectory” of the teacher as "a set of training and
experience”. It is the constant experience and
training, sometimes unnoticed in the
institutional context, which forms the figure of
the teacher with all that this implies. Among
other results, the researcher reveals the impact of
the didactic approach of the teacher on the
teaching and learning process of his or her
students.

From the point of view of another
researcher, "knowledge in didactics moves
between the scientific, technological and
technical, since it creates scientific knowledge
about its object of study, to control the teaching-
learning processes, and designs strategies to
carry out better didactic transpositions in the
classroom” (Rodriguez, 2020, p. 190); the author
emphasises that it is necessary for this work to
have standards that guide the teaching processes.

The knowledge acquired leads the
researcher to take a step towards transforming
the existing reality (Rodriguez, 2020). She adds
that with didactic interventions the researcher
purposely seeks to improve teaching practices
and the ways in which students learn.

The same researcher points out that the
surrounding truths that at some point are
captured or recorded and account for social facts,
in this case in the educational process, are related
to time, method and the object of study. He adds
in his contributions that "language is not only a
condition of possibility for knowledge, but also
for the construction of social reality"” and accepts
the possibility of a subjective margin to reality
due to the qualitative characteristic of social
phenomena, but justifies the procedures that
make the information more objective.
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Landin & Sanchez comment that the
language that expresses social reality must have
certain qualities (2019), and it is here where the
narrative biographical method is useful in
qualitative research, including in the educational
area. "...we work with the subjects through the
narrative that travels through memory to bring to
light those experiences, those images, those
memories, feelings, ideals, learning and
meanings contextualised in a certain time and
space (p. 229).

The authors promote a term that they
have called historicity of the person, where the
relationship that they establish with their world
and other people is revealed, and how they
develop it, in each of the feasible spaces of
deployment, their way of obtaining experiences
that produce learning, feelings and different
anecdotes.

A contribution of the work of the
researchers is in  relation to the
phenomenological plane of memory (Landin &
Sanchez, 2019, p. 233) "by understanding the
exercise of memory as a memorising and
recalling of interwoven factors™ between
passages, memories, images, comments of
others when narrating a circumstance, where two
factors: time and forgetting, influence what they
call the game of consciousness, which is
indicated as the subjectivity or degree of error
that may exist in a story by the person who tells
it.

Added to this game is the perspective or
particularity of that same person who narrates
the situation from the angle from which he or she
experienced it, where the researcher is aware that
other participants will have another experience
of the same event, which could be very similar
between two or more interviewees, or very
different in discourse between them.

Another contribution of Landin &
Sanchez's (2019) approach is the analysis of the
biographical-narrative method applied in social
research, to then propose several strategies that
when applied are considered successful for
gathering relevant information through narrative
in qualitative research, such as: in-depth
interviews, family stories, focus groups, and if
possible, using photographs, autobiographical
writings, letters, field notes and other resources
when having conversations with the people
involved in the research.
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In particular, the focus group interview
as a strategy is a suitable and practical research
alternative for obtaining the information
required. It should be taken into account that in
the educational process, most of the data that we
want to find out from the interviewees have
generally been forgotten or the teachers never
related that several of their experiences are
linked to the formation of their mathematical
culture, so resorting to the enquiry through the
focus group interview facilitates the exposure of
a part of the life history of the teachers.

In this interview model, the interviewer
has authority over the subject matter and focuses
the discussion on the point of interest. In a focus
group, communication channels are developed
by the members who, during a session and with
the help of an interview guide, make it possible
to raise and discuss a social phenomenon in
which they are involved (Rodas & Pacheco,
2020).

For Landin & Sanchez (2019),
educational research is necessary to understand
the events that have happened from within a
school and how the people involved have
experienced them, to the scope and
repercussions they have had on the external
environment, be it community, region or
country:

Narrative in the field of education
becomes an excellent strategy by which teachers
can document their practice in order to share
with other colleagues those strategies that have
been more or less successful for them, with the
purpose of learning from others and learning
from themselves (p. 235).

Among the particularities of the
application of narrative methods is that a person
is shaped by the situation and in turn shapes the
situation, which makes a story real and in a story
the experience is generated (Clandinin &
Connely, 1989). In such a way that, with this
method and its qualities, the previous
experiences that influence the sense of
belonging that teachers have, the phases of the
life cycle of those who dedicate themselves to
teaching and the histories of the institutions in
which they work that enhance that teaching
identity, what is sought is to highlight aspects
such as feelings, perceptions, criteria and
desires, which are not usually considered by
other research methods (Huchim & Reyes,
2013).
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Conclusions

A number of authors have analysed teacher
training and the influence this has on their
teaching practice. In these studies, they have not
only considered their teaching preparation, but
also their experiences from early stages, as
students at basic levels, family, economic
situation, geographical area, among other living
conditions.

They have also taken into account their
experiences during their years of teaching, the
school in which they work, the facilities for
professional updating and contact with certain
technologies and the availability of the use of the
latter.

The contributions that could be collected
and analysed made it possible to understand that
several of the researchers propose and explain
certain steps that favour the understanding of
socio-epistemology and mathematical culture.
Teachers develop specific situations within their
functions, hence the development of the two
foundations addressed that study these
characteristics.

By exposing the above aspects and their
breakdown, the objective of the study is
achieved: to understand the influence of socio-
epistemology and mathematical culture in the
training and performance of mathematics
teachers at higher education level. In this way,
the present document will be a reference to
continue with a project with currently active
university professors, in order to know the social
realities and the mathematical culture that they
have formed over time within a specific
educational institution and how these aspects
have an impact on their daily educational work.
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Abstract

The present study focused on the assessment of the skills
of the students of the Master's Program in Agroforestry for
Sustainable Development (MCADS) of the Autonomous
University of Chapingo. The objective of this research was
to determine, from the perception of the students, the
development of competencies acquired during their
postgraduate studies in the field of discipline,
interpersonal and comprehensive training as a base
element for updating the current Study Plan. Surveys were
applied to the 2016-2017, 2017-2018, 2018-2019 and
2019-2020 generations once their master's studies were
completed in accordance with the current curriculum by
competencies. These also included the degree of
satisfaction and possible postgraduate recommendation.
The questionnaires contained Likert-type items. The
results showed that from the students' perception, the
MCADS Curriculum is contributing significantly (81.6%,
sd=18.4) to the development of skills in the field of the
Agroforestry discipline, of interpersonal relationships
(85.5%, sd=5.0) and comprehensive training (79%,
sd=7.5). The degree of satisfaction (89.5% satisfied) and
their possible recommendation of the postgraduate course
(84.2% would recommend it) were other key elements in
fulfilling the MCADS mission. The formal self-
assessment, among other studies, is decisive for updating
the current Curriculum and specifying the teaching-
learning activities required for the development of
committed talents.

Agroforestry, Postgraduate,
assessment, Self-appraisal

Competencies

Resumen

El presente estudio se centrd en la evaluacion de las
competencias de los estudiantes de la Maestria en
Agroforesteria para el Desarrollo Sustentable (MCADS)
de la Universidad Auténoma Chapingo. El objetivo de esta
investigacion fue determinar, desde la percepcion de los
estudiantes, el desarrollo de las competencias adquiridas
durante sus estudios de posgrado en el &mbito disciplinar,
interpersonal y de formacion integral como elemento base
para la actualizacién del Plan de Estudios vigente. Se
aplicaron encuestas a las generaciones 2016-2017, 2017-
2018, 2018-2019 y 2019-2020 una vez concluidos sus
estudios de maestria de acuerdo con el plan de estudios
vigente por competencias. Estas también incluyeron el
grado de satisfaccion y posible recomendacion de
posgrado. Los cuestionarios contenian items tipo Likert.
Los resultados mostraron que desde la percepcion de los
estudiantes, el Plan de Estudios del MCADS est4
contribuyendo significativamente (81,6%, sd=18,4) al
desarrollo de competencias en el ambito de la disciplina
Agroforestal, de las relaciones interpersonales (85,5%,
sd=5,0) y de la formacién integral (79%, sd=7,5). El grado
de satisfaccion (89,5% satisfechos) y su posible
recomendacion del postgrado (84,2% lo recomendaria)
fueron otros elementos clave en el cumplimiento de la
mision del MCADS. La autoevaluacion formal, entre otros
estudios, es decisiva para actualizar el Plan de Estudios
vigente y concretar las actividades de ensefanza-
aprendizaje necesarias para el desarrollo de talentos
comprometidos.
Agroforesteria, Postgrado, Evaluacion de
competencias, Autoevaluacion

Citation: ALVAREZ-SANCHEZ, Maria Edna & MALDONADO-TORRES, Ranferi. Achievements in the formation of
competences of the postgraduate in agroforestry for sustainable development. Journal of Teaching and Educational Research.

2022. 8-22:15-21.

* Correspondence to the Author (E-mail: edna_alvarez30@yahoo.com.mx)

+ Researcher contributing as first author.

O©ECORFAN-Spain

www.ecorfan.org/spain



Article

16

Journal of Teaching and Educational Research

Introduction

Given the country's current needs and how the
sciences, humanities and technologies should
contribute to solving Mexico's main problems, it
is necessary for postgraduate programmes to
develop capacities in their graduates to generate
cutting-edge scientific knowledge with respect
for the environment, social and cultural
diversity, respect for human rights and ethical
principles, all for the benefit of the population
(CONACyT, 2020; Tinnermann, 2000 and
2008). In other words, professionals are
required with a comprehensive training that
adapts to changing situations of knowledge.

According to COMEPO (2015), one of
the functions of postgraduate programmes is to
address problems that so far have not had an
adequate solution and that, being a real problem,
require viable, congruent and professional
proposals. In this sense, it is pertinent that
postgraduate programmes develop in students a
vision of their environment, both nationally and
internationally, in order to understand, for
example, national, state and sectoral problems
and needs in both the public and private spheres.
This is necessary so that postgraduate
programmes can propose strategies and actions
to solve the problems and needs that arise in
these areas. It is also necessary for postgraduate
programmes to make contributions to the
advancement of knowledge; to use and adapt
new technologies; to promote technological
development and generate innovations in
knowledge. It is clear that, in order to achieve
these goals, it is necessary to train different types
of competences or capacities in postgraduate
students.

According to the National Association of
Universities and Higher Education Institutions
of the Mexican Republic (ANUIES), the
competency-based education model includes a
set of knowledge, skills and abilities, both
specific and transversal, that a graduate must
fully manage in the face of social demands
(Guzman, 2012). These components can be
combined, coordinated and integrated for
"knowing how to do and be" in professional
practice (Tejada and Navio, 2005; Guzman,
2017).

The postgraduate  programme in
Agroforestry for Sustainable Development,
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which is inserted in the field of agronomy as part
of the productive sector, was created in 1996 to
meet production, social, ecological and cultural
needs in accordance with the transformations
and economic growth of the country. The
postgraduate, as well as the rest of the upper
secondary and higher levels, have traditionally
carried out their mission by applying the
educational model by objectives, characterised
by a high degree of specialisation, i.e.
"knowledge", with little development of "know-
how". Specialisation has shown its insufficiency
to understand, analyse, explain and
comprehensively address current and future
rural development problems, including those of
a purely productive nature. The weaknesses of
specialisation are currently accentuated by the
transformations of the contemporary world,
calling for more holistic and integral visions of
the rural world and society in general, which
make it possible to understand the relationships
that prevail between processes of different
natures, with high levels of complexity and
contradictions (PDI 2009).

In compliance with the work of
Agroforestry as a discipline and the commitment
to meet the current knowledge needs expressed
in the PDI (2009) and the CONACyT (2020), in
2015 the Postgraduate Study Plan in
Agroforestry for Sustainable Development was
restructured to the Competence Model, which
has been applied since the beginning of 2016.

The development potential of a
postgraduate programme in terms of quality
depends on the degree of satisfaction of recent
graduates, as well as their job performance.
These indicators are a direct way of verifying the
relevance of the programme, resulting from the
training given to students and the skills they
acquired (COMEPO, 2015). Regular formal
self-evaluation, course evaluation and teacher
performance evaluation provide a series of key
indicators to verify that the curriculum is in line
with the needs that are required at the time and
to be able to update or modify the programmes
of the subjects (COMEPO, 2015). These actions
contribute to strengthening the quality of
postgraduate programmes which, otherwise,
may condemn them to maintain a
decontextualised vision of the needs they may
have in the academic and work environment.

The purpose of this study was to
determine, from the students' perception, the
development of competences within the

ALVAREZ-SANCHEZ, Maria Edna & MALDONADO-
TORRES, Ranferi. Achievements in the formation of
competences of the postgraduate in agroforestry for
sustainable development. Journal of Teaching and
Educational Research. 2022
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professional field of the discipline (specific or
professional), interpersonal and systemic,
acquired during their postgraduate studies, as a
basis for updating the current Syllabus.

Methodology

The two-year MCADS competency-based
curriculum began to be implemented in January
2016, and its evaluation included the opinion of
four generations (2016-2017, 2017-2018, 2018-
2019 and 2019-2020), with a total of 19 surveys.
The instrument consisted of 15 items aimed at
measuring the degree of conformity or opinion
regarding the competences acquired during their
postgraduate studies in the field of the discipline,
identified as specific or  professional
competences (ability to conduct research, ability
to search for and analyse information, oral and
written communication, knowledge specific to
the postgraduate programme, entrepreneurial
and innovative  capacity); interpersonal
competences (teamwork, ability to relate, self-
confidence, leadership) and  systemic
competences (citizenship competences:
knowledge of the social and political reality of
the country, ethical competences, global
perspective: respecting diversity, understanding
different cultures, commitment to sustainable
development). A Likert-type rating scale (very
important, important, not very important, not
important at all) was used to measure these
competences. The questionnaire also included
items to measure the degree of satisfaction (very
satisfied, satisfied, not very satisfied, not at all
satisfied) and recommendation of the
postgraduate course. One section of the survey
considered the opinion expressed by the
graduates. The information obtained was used to
calculate the scores and frequency of each item
evaluated for presentation in a table or graph.

Results and Discussion
Specific or professional competences

The master's degree programme in agroforestry
for sustainable development (MCADS) falls into
the category of school-based postgraduate
programmes, i.e. oriented towards research and
professional practice with an emphasis on
technological development and innovation
(PNPC-CONACYT, 2022).
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The objectives of this postgraduate
programme are: to develop knowledge, skills
and abilities in master's degree students through
basic and applied scientific research in the field
of agroforestry in order to adapt production to
the ecological, social, economic and cultural
conditions of producers; to promote sustainable
rural development and contribute to the
advancement of agroforestry in accordance with
the MCADS 2015 Syllabus. In order to assess
compliance with these objectives, the following
competences were included Ability to conduct
research, Ability to search for and analyse
information, Oral and written communication,
Knowledge of the discipline of Agroforestry,
Entrepreneurship and innovation.

The results of the surveys (Table 1)
showed that 94.8% of the recent graduates
recognised that the postgraduate course made a
very important and important contribution to
developing their research capacity and 94.7% (as
important and very important) to their ability to
search for and analyse information as a pillar for
the development of scientific research. In today's
world, it is necessary to be able to search for
relevant information at all times, to select it from
a vast range of possibilities, to be able to process
it, treat it, interpret it and appropriate it in order
to generate the necessary knowledge that allows
them to solve the situations that arise.

Ability to 737 211 94.8 53 0 53
conduct
research
Ability to search 78.9 15.8 94.7 0 53 53
for and analyse
information

Oral and 47.4 47.4 94.8 0 53 53
written
communication

Postgraduate 57.9 211 79 15.8 5.3 211
knowledge
Entrepreneurship 42.1 36.8 78.9 53 15.8 211
and innovation
Average 88.4 11.6

7 Sum of important and important categories; ¥ Sum of unimportant and unimportant categories.

Table 1 Professional competencies valued from the
perspectives of students (2016-2020) of the Master's
Programme in Agroforestry for Sustainable Development,
Universidad Auténoma Chapingo

In the acquisition of knowledge specific
to the discipline of Agroforestry, 79 % of the
graduates stated that they had acquired it in a
very important and important way.

ALVAREZ-SANCHEZ, Maria Edna & MALDONADO-
TORRES, Ranferi. Achievements in the formation of
competences of the postgraduate in agroforestry for
sustainable development. Journal of Teaching and
Educational Research. 2022
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Although a percentage higher than 80%
could have been expected, it is quite possible
that this referendum is related to the evaluation
of the teacher's performance in the subject
corresponding to the knowledge area of
Agroforestry Components and in the knowledge
area of Design, evaluation and implementation
of agroforestry technologies (Report of the
workshop on Teaching Strategies for the
competences of the MCADS graduate profile,
21-24 January 2020).

Oral presentations and written reports of
practices and tasks included in the subjects as
teaching-learning activities (Alvarez-Sanchez et
al., 2018) indicate that graduates feel more able
to apply them in their professional work. These
activities are obliged to be developed within the
research progress seminars, in which students
present orally, as well as the written thesis
progress at the end of each school session. This
type of activity encourages and confirms that
they apply the last step of the scientific method,
i.e. the dissemination of knowledge for the
service of society and the contribution to
science, in this case, to the discipline of
Agroforestry. Likewise, the thesis work written
in the format of scientific articles contributes to
their capacity for analysis, synthesis and
facilitates the prompt publication of the
information.

The entrepreneurial and innovative
capacity acquired by graduates provides the
possibility of developing fruitful scientific
activity, capable of generating new ideas, being
proactive, persistent, having drive and initiative;
generating solutions and alternatives to address
the main problems facing our country and
contributing to comprehensive and sustainable
rural development (Institutional Programme
(CONACyYT, 2020). Compliance with this
requirement should be measured through
indicators of the impact of the research on the
solution of problems in the productive or rural
sector.
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The Area of Knowledge Research
Methodology (within the current Study Plan)
whose purpose is to provide the methodological
bases of scientific research and techniques for
the development of research projects, as well as
the generation of skills for the communication
and dissemination of scientific knowledge,
comprises subjects (vertically linked) in which
the scientific method is analysed and applied to
propose the thesis project and subsequently in
the development of this same research, which
allows important advances and products to be
achieved to conclude in the period of 2 years
(maximum 2.6 years) these are: AF- 643
Research Methodology, AF- 634 Seminar, AF-
687 Research 1, AF-688 Research Il, AF- 685
Special Problem, AF- 686 Special Problem 2;
horizontally it is complemented with subjects
that provide indispensable techniques for the
development or validation of the research.AF-
635 Statistical Methods, AF-684 Research Stay,
AF- 638 Experimental Designs, AF- 650
Geographic Information Systems. The research
activities related to the thesis project and its
development, as well as the teaching and
learning activities included in each subject,
indicate that they favour the development of
research skills at Master's level.

Although this area of knowledge
provides the methodological tools to train
students in the rigour of scientific research, the
guidance and supervision of the Thesis Director
and the Advisory Committee in general
complement this training and the postgraduate
mission. It is acknowledged that the satisfaction
rating instrument does not evaluate the
performance of the Advisory Committee and it
is necessary that it includes.

Interpersonal skills

These competences are social skills that enable
graduates to integrate into different groups and
work effectively (Bisquerra and Pérez, 2007).
With regard to the importance of developing
teamwork, 79 % of students consider that the
postgraduate course has made a very important
and significant contribution to developing this
skill in its graduates (Graph 1), as well as in their
ability to relate to others (98.4 %). These social
skills enable them to work with other people,
collaboratively and constructively, and their
behaviour is oriented towards the group and
interpersonal understanding (knowing how to
be).

ALVAREZ-SANCHEZ, Maria Edna & MALDONADO-
TORRES, Ranferi. Achievements in the formation of
competences of the postgraduate in agroforestry for
sustainable development. Journal of Teaching and
Educational Research. 2022
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These skills are a must in the discipline
of Agroforestry, since the planning and
intervention of agroforestry technologies
requires interdisciplinary work, which is
achieved through the formation of working
teams or research groups. Theoretical-practical
subjects, mainly, promote these abilities.

Teamwork
Hability to relate

Self confidence

Leaderdhip

Graphic 1 Students' perception (2016-2020) of the
Interpersonal Competences acquired during their studies
in the Postgraduate Programme in Agroforestry for
Sustainable Development

Self-confidence (84.2 %) together with
those of a social nature, contribute to the
development of leadership, indicating that the
graduate knows how to participate in the
organisation of their position and in their work
environment; that they are able to organise,
decide and show willingness to accept
responsibilities (Jiménez et al., 2013); to have an
effective  management of interpersonal
relationships. The MCADS graduates confirmed
that the postgraduate course has contributed
significantly and very significantly (89.5%) to
achieving this talent.

Integral training competences

The competences that contribute to integral
training become a challenge because they are a
reflection of the integration of the talents
acquired by the graduates, discussed previously.
When they have been acquired and, in addition,
there is knowledge of the social and political
reality of the country (citizenship competences),
it is possible to propose more than one solution
from different approaches (technological,
scientific, economic, financial, social, ethical,
etc.). In the opinion of the graduates (Graph 2),
73.7% confirmed that the MCADS contributed
(significantly and very significantly) to the
formation of citizenship competences, as well as
acting with solidarity and responsibility.
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In accordance with the latter, 73.7%
recognised (very important and important) the
contribution of the postgraduate course to the
development or strengthening of ethical
competences (ability to identify, analyse and
evaluate on ethical grounds those related to their
person, their profession and their environment).

Respecting  diversity, understanding
different cultures and protecting this knowledge
(global perspective) are part of the mission of the
institution and of course of the postgraduate
course, as it is immersed in the concept of
sustainability for rural development. These
principles are rigorously included in the
institutional project set out by CONACyT,
which postgraduate programmes must include in
their syllabus. 73.7% of the graduates consider
that the MCADS fulfilled this development in an
important and very important way.

Finally, in the opinion of the graduates,
the postgraduate course succeeded in increasing
their commitment to sustainable development
(understood as development that meets the needs
of present generations without compromising
the possibilities of future generations). This
awareness is only achieved when they feel that
they have received the basis to solve problems in
real contexts, which requires a systemic vision,
formal knowledge, creativity, practice and
judgement; a product of the confidence of
having acquired a high level of performance in
the discipline of Agroforestry (Dias-Barriga,
2006).

Ethical competencies

devolopment

Global perspect
Commitment o sustainable

Graphic 2 Students' perception (2016-2020) of the
comprehensive training competences acquired during
their studies in the Postgraduate Programme in
Agroforestry for Sustainable Development

ALVAREZ-SANCHEZ, Maria Edna & MALDONADO-
TORRES, Ranferi. Achievements in the formation of
competences of the postgraduate in agroforestry for
sustainable development. Journal of Teaching and
Educational Research. 2022
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Degree of satisfaction and recommendation of
the postgraduate course

Students who graduated with the current
curriculum (2017-2020) indicated that they were
satisfied (47.4 %) and satisfied (42.1 %) with the
knowledge, skills and abilities acquired at the
postgraduate level (Figure 3, Table 2). It is
worth noting that, while the postgraduate
programme must fulfil its mission, there is also
a high degree of recognition by students that it is
the responsibility of the student to make the most
of the learning opportunities provided by the
postgraduate programme (Table 2).

1) It develops the capacity for ethical competence.

2) Itstrengthens organisational capacity, teamwork
and, above all, provides competences for
efficient work under pressure.

3) Itisaligned to the priority issues for the country
regarding the generation of goods and services in
a less aggressive way for the environment,
generating at the same time actions for the
adaptation and mitigation of climate change.

4) The range of subjects allows us to have a
comprehensive training in Agroforestry and the
range of optional subjects allows us to orientate
our training towards personal interests.

5) The work is pleasant and the necessary tools and
facilities are provided to make the most of our
stay in this postgraduate course; it is up to each
student to know how to use all these means to
carry out good research in line with the
established standards and to carry out an
excellent academic performance.

6) The direction of research theses needs to be
analysed or valued, and there needs to be a better
relationship between thesis topics and the
discipline itself.

7) There is a need to strengthen postgraduate
studies at an interdisciplinary level, and to foster
the ability to solve problems.

Table 2 Student views of agreement (2016-2020) in the
surveys regarding competence development

With these results and the analysis of the
above indicators, it is conclusive that the mission
and objectives of the Master's Programme in
Agroforestry  Sciences  for  Sustainable
Development is fulfilling the graduate profile of
its students and is therefore relevant to the
current context of the country. Likewise, it is
also in line with the fulfilment of the orientation
of a school-based programme and the objectives
expected by CONACyYT within the PNPC
postgraduate programmes.  Finally, 84.2%
stated that they would recommend the
postgraduate programme to other colleagues
who wish to study this discipline.
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Graphic 3 Level of satisfaction and recommendation of
the Postgraduate Degree in Agroforestry for Sustainable
Development according to students' perception (2016-
2020)
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Conclusions

The results of the study showed that from the
perception of the students who completed the
MCADS curriculum of the UACH restructured
by competences since 2015, it is contributing
significantly to the development of these skills
in the field of the discipline of Agroforestry
(ability to conduct research, ability to search for
and analyse information, oral and written
communication, knowledge specific to the
postgraduate  course, entrepreneurial and
innovative capacity), interpersonal relations
(teamwork, ability to relate, self-confidence,
leadership) and comprehensive training
(citizenship  skills, ethical skills, global
perspective, commitment to sustainable
development). The degree of satisfaction and
possible recommendation of the postgraduate
course were other key elements in the fulfilment
of the MCADS mission.

This study, as well as the one on the
evaluation of the teachers' performance, are key
to updating the current curriculum and the
teaching-learning activities that need to be
applied for the optimal development of the
talents required in this postgraduate course.
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Abstract

Objective: to describe the benefits of educational
intervention in order to enhance the psychologist's practice
in the school context. Methodology: by means of
hermeneutic analysis involving the reading, explanation
and interpretation of texts, the parts and the whole of the
benefits of educational intervention in the school context
were identified for the elaboration of this article. A series
of indicators were obtained on the advantages for the
educational community as a consequence of the
psychologist's work in educational intervention in the
different spaces and actors that make up the school
community (students, teachers, families), as well as the
importance of the participation of the different
professionals who, from their discipline, contribute to the
improvement of education. Contribution: a vision of the
functions and contributions of the psychologist specialized
in educational intervention to the community supported by
this specialist is provided.

Educational intervention, School context, Benefits

Resumen

Obijetivo: describir los beneficios de la intervencion
educativa con la finalidad de potenciar la practica del
psicologo en el contexto escolar. Metodologia: por medio
del analisis hermenéutico que implico la lectura,
explicacion e interpretacion de textos, para la elaboracion
de este articulo se identificaron las partes y el todo de los
beneficios de la intervencion educativa en el contexto
escolar. Se obtuvieron una serie de indicadores sobre las
ventajas para la comunidad educativa como consecuencia
de la labor del psicologo en intervencidn educativa en los
diferentes espacios y los actores que conforman la
comunidad escolar (estudiantes, docentes, familias), asi
como la importancia de la participacion de los diferentes
profesionistas que, desde su disciplina, contribuyen al
mejoramiento de la educacion. Contribucion: se brinda
una vision de las funciones y aportaciones del psicélogo
especializado en intervencion educativa a la comunidad
que cuenta con el apoyo de este especialista.

Intervencion educativa, Contexto escolar, Beneficios
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Introduction

Educational intervention refers to the action of
one or more professionals, aimed at the
prevention and solution of problems for
individuals or groups that form an educational
institution, also has as one of its functions the
achievement of certain benefits to improve and
innovate, through  the  design and
implementation of various types of programmes
(Tirado et. al, 2010).

The educational psychologist is one of
these professionals trained to carry out
interventions in the school context, since among
his or her tasks are the assessment, for the
knowledge of the needs of the educational
community; defining and carrying out the
relevant actions for the fulfilment of these needs,
taking into account the organic, environmental
and behavioural factors that influence school
problems; as well as the permanent evaluation of
the progress obtained in the intervention in each
of the participants (Gonzalez, 2004).

There are various spaces and areas in
which the educational psychologist can
intervene to address the needs and problems that
arise in students, teachers, parents or other
members of the school community. For Negrete
(2010) educational intervention manifests itself
not only in the physical space of the school, but
also in other places, institutions and forms of
participation that are significant for the
community.

As well as in the field of intervention, the
educational psychologist carries out concrete
actions in school institutions that have to do with
evaluation, training of agents, consultancy,
guidance and advice, research, attention to
vulnerable groups, promotion of personal,
academic and emotional development, as well as
instructional and curricular design (Tirado et. al,
2010). The above shows us that the performance
of the psychology professional in the school
context represents an opportunity for institutions
to contribute to the improvement of their
academic, family, social emotional and
community conditions.
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Justification

As mentioned in the previous section, the actions
and fields of action that the psychologist
specialised in educational intervention can carry
out in the school context are diverse, and
represent an opportunity to obtain benefits at a
personal, school, family and community level,
improving the conditions of the different actors
immersed in the educational institutions.

The knowledge of the work that these
professional carries out through educational
intervention is of utmost importance, since his or
her knowledge and actions have the possibility
of reaching more people and spaces.

The educational intervention carried out
by the psychologist has great benefits in itself
and, in addition, is a means of liaison for the
school and the contexts that favour education,
being managers for other professionals to
integrate, from their specific field, to improve
the conditions of general well-being in the
institutions.

Problem

Although the field of educational psychology is
increasingly present in schools, there is a general
lack of knowledge of the specific functions
carried out by educational psychologists.

The consequence of this is that the
opportunities for the development of educational
interventions do not have the necessary and
timely presence that educational institutions
need, opening a gap between professionals not
only in psychology, but in other areas as well,
and  students, teachers, families and
communities.

Objective

This article aims to describe the benefits of
educational intervention in order to enhance the
psychologist's practice in the school context.

Theoretical framework

Theoretical references related to educational
intervention and the role of the educational
psychologist in it are presented below.
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Actors and spaces of educational intervention

In this article we will refer to the students,
teachers and managers, parents and the
psychology professional as the main actors in
educational intervention, since, as will be
explained in the following paragraphs, their
characteristics play an important role in the
implementation of projects that aim to improve
the quality of education and school institutions.

Students represent the group that benefits
most from an educational intervention,
regardless of their age or educational level, as
they are the group that gives school institutions
their raison d'étre. The participation of pupils
allows them to acquire an academic, emotional,
cultural and other repertoire that will help them
to adapt to the different demands they will
encounter throughout their lives. The practice
and good training of what they learn during the
educational intervention will undoubtedly have
a positive influence on their studies and daily
activities (Gonzalez, 2004).

Teachers are an essential element for the
benefits of educational intervention to continue
in schools, since, through planning, instructional
design, and teaching and learning activities, they
can give continuity to many generations of
students, being the professionals who give
sustainability to the projects. Teachers, together
with managers and other institutional workers,
also have the capacity to propose, carry out and
replicate successful actions to improve the
school system.

Equally important is the participation of
students' families to improve the different areas
that make up the educational context. Menor et.
al (2017) highlight that interventions that count
on the family link are highly effective, and by
being provided with the necessary tools for the
development of their members, their educational
practices will be carried out in an effective and
autonomous manner, with direct repercussions
on the school and society.

According to Hernandez (2009), the
presence of this professional is important in the
development and functioning of school
institutions, since he/she helps in the search for
solutions to academic and behavioural problems
of students; he/she also designs, implements and
evaluates projects to guide students, teachers and
parents in the prevention and correction of

situations within the educational community.
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Collaborative work

The knowledge and interaction that the
psychologist in educational intervention has of
the other actors and spaces in schools allows
him/her to be a link with other professionals in
order to bring their actions closer and improve
educational conditions.

The different ways of approaching
educational work must be adjusted to the needs
of the school population (Negrete, 2010), which
is why collaboration between those who make
up the school community and other experts is
essential for there to be comprehensive attention
to these needs.

If the aim of educational intervention is
to improve the lifestyles of students, their
families and communities, professionals such as
doctors, nutritionists, sports teachers and
psychologists can develop strategies in which
their knowledge and actions converge to
promote habits in terms of nutrition, physical
activity, emotional skills, disease prevention and
care, among others (Menor et. al., 2017).

The COVID-19 pandemic has been a
clear example of the importance of collaborative
work between different professionals to have a
positive impact on schools, since, in addition to
having represented a physical health issue, other
aspects such as psychological, economic, social
and cultural aspects were highlighted, and it has
been the school context one of those that has had
the task of promoting hygienic habits,
prevention measures, promotion of vaccines and
assertive attitudes (Portillo-Blanco, 2022).

As mentioned above, the psychologist in
educational intervention has the role of
managing and integrating the necessary
elements for interventions to achieve their
function, however, it is important to emphasise
the essential work of the professionals who make
up the school community, such as group teachers
and support teachers and directors, who also
have the possibility of making valuable
contributions and linking their knowledge and
actions (Erausquin et. al, 2014).
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Contributions of educational intervention

Educational intervention has the possibility of
integrating  students,  teachers,  parents,
managers, instructors and the research team into
its plans, programmes and all the activities that
comprise it, which means that, according to the
topic and objectives that are set, participation
can be as complete as possible.

Heredia and Sunza (2021) have reported
that, in their study, students obtained high levels
in the areas of resilience, highlighting the factors
of personal satisfaction, perseverance and self-
confidence. This intervention had positive
effects on students, such as the identification of
attitudes and values for peaceful coexistence,
empathy in friendship and companionship, self-
care and individual and collective responsibility.

The educational space is a place where
students can build healthy social relationships
through the expression of their emotions,
thoughts, ideas and agreements (Heredia and
Sunza, 2021). When this happens, levels of self-
esteem and assertiveness increase, as well as the
ability to acquire new information and stimulate
creative thinking (Esparza and Pillon, 2004).

As already mentioned, it is of great
importance the presence of the psychologist in
the community and school context to design,
operate and evaluate educational interventions
that obtain benefits such as those described
above, and that promote the active participation
of students, interacting with educational
interveners and with their peers (Esparza and
Pillon, 2004).

Educational intervention is also an
opportunity for the analysis of the different
dimensions of the family and the development of
formative programmes that allow them to extend
the benefits to the school, social and economic
levels. One of the main tasks of educational
intervention is to provide families with the
necessary tools to improve the development of
their members in an effective and autonomous
way (Mufioz, 2005). There is no single
educational intervention, so it is important to
evaluate, identify strengths and detect
weaknesses, in order to be able to set objectives
that lead to Dbetter results. Educational
interventions need one or more professionals to
plan, monitor and evaluate the results, in order
to be able to put the different tools at the service

of education Tarraga-Minguez et. al (2019).
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Background

One of them is that of Heredia and Sunza (2021),
who in their study "Intervencion educativa para
el desarrollo de la resiliencia en adolescentes de
contextos vulnerables en México™ describe the
positive effects and a significant improvement in
the level of resilience in students of both sexes
and all grades of a telesecundaria.

On the benefits of educational
interventions with an impact on the family area,
Mufioz (2005) in the article "La familia como
contexto de desarrollo infantil. Dimensions of
analysis relevant to educational and social
intervention”, reflects on the importance of the
role of the family in the development of children,
analyses the main dimensions of the family
context, and raises the need for educational and
social intervention to have an impact on the
application of practices to promote child
development.

On the academic side, Tarraga-Minguez
et al, (2019) conducted a study entitled
"Effectiveness of the use of ICTs in educational
intervention  with  students with  Autism
Spectrum Disorder (ASD)" in which they
concluded that ICTs represent a promising tool
and that they can become effective interventions
with an impact on improving the education of
students with ASD.

Research methodology

Through hermeneutic analysis involving the
reading, explanation and interpretation of texts,
the parts and the whole of the benefits of
educational intervention in the school context
were identified for the elaboration of this article.
Hermeneutics refers to the study of
understanding and interpretation, particularly of
texts (Palmer, 1969, as cited in Herminda, 2020).

In hermeneutic research, the dimensions
of reading, explanation and translation are used,
allowing for a deep understanding of texts and
disciplinary knowledge. The first of these refers
to the interpretative process of reading the texts
analysed; explanation takes into account the
context, previous meanings and intentions for
interpretation, first partially, and then further
interpreting and understanding the text; the
translation dimension aims to make the message
of another language comprehensible, with the
historical and cultural implications of the
languages involved (Herminda, 2020).
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Procedure TN

After defining the objective for this work, we - Resilience

proceeded to search for articles related to
educational intervention, and then selected those
that referred to interventions in the school
context with benefits in the personal, academic
and family aspects, as well as general
educational interventions.

Once the documents had been read, and
having chosen those with relevant information
and resorting to hermeneutic research, these
texts were interpreted and the explanations that
had to do with the central theme and the
objective of this research in relation to the
benefits of educational intervention in the school
context were rescued.

Categories were made according to the
benefits in the personal, family and academic
aspects;  functions of the educational
psychologist, as well as the disciplines and
professionals who carry out educational
interventions, after which the information was
incorporated into each of the corresponding
sections of this article.

Results
The following are some of the benefits of

carrying out an educational intervention in the
school setting.

— Students
>
(]
X
5 e Teachers and
co managers
27
- — ™
© ©
o v .
Ss] M Family
- n
| =
]
o Educational

psychologist

Figure 1 Involvement of the main actors of the
educational intervention

Firstly, the participation of the main
actors in the educational community is achieved,
such as students, teachers, principals, families,
and the professionals who form the research
team, which means that the interventions have a
wider scope.
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Figure 2 Benefits of educational intervention on students’
emotional aspects

Emotional aspects are strengthened in
students such as resilience levels, highlighting
the factors of personal satisfaction, perseverance
and self-confidence; as well as other positive
effects on students: identification of attitudes
and values for peaceful coexistence, empathy in
friendship and companionship, self-care and
individual and collective responsibility.

The educational space becomes a place
of expression in which students can build
healthy social relationships (Heredia and Sunza,
2021) and in which educational interventions
favour the increase of self-esteem and
assertiveness levels, as well as to acquire new
information and stimulate creative thinking.

The importance of professionals in
psychology and others in the community and
school context to design, operate and evaluate
educational interventions and achieve the active
participation of students, interacting with
educational interveners and their peers is
highlighted (Esparza & Pillon, 2004).

Analysis of
dimensions

Effective
developme
nt

Training
programme
s

Educational
practices

Figure 3 The family in educational intervention
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Educational intervention provides the
opportunity for the analysis of the different
dimensions of the family and the development of
training programmes in which educational
practices are modified and restructured to
provide families with the necessary tools to
improve the development of their members, in
an effective and autonomous manner (Mufioz,
2005).

Another benefit is that, within the
academic aspect, educational interventions make
increasing use of  information  and
communication technologies, which allows
schools greater access to these programmes with
attractive audiovisual materials for the school
population.

Educational
psychologist

Teachers |

Professionals involved Doctors
in educational
intervention

Nutritionists |

Athletes |

Aurtists

Figure 4 Professionals in educational intervention

Educational interventions need one or
more professionals to plan, monitor and evaluate
the results, so collaboration with different fields
and different experts is an excellent option to be
able to put different tools at the service of
education Tarraga-Minguez et. al (2019).
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Analysis and conclusion

Educational intervention is not only carried out
in the physical space that makes up a school, but
is manifested in various places, institutions,
forms of collaboration that are necessary and
that include the participation and benefit to the
entire school community.

There are numerous ways of approaching
the educational task, from academic, family,
psychological, social, cultural, political and
economic perspectives, as long as they are
adjusted to the needs of the population, taking
the educational task as a means to reach another
purpose.

The educational contents that can be
included in an intervention are not foreseen,
from its planning, execution and evaluation, they
must contemplate multiple themes and problems
(Negrete, 2010).

The role of the educational psychologist
expert in educational intervention has an
important role, as he/she becomes the link
between the school and the different contexts
that favour the improvement of education; and it
is in the educational intervention where the
different knowledge and actions of the
professionals are integrated.

The benefits of educational intervention
are reflected in the areas of health, education,
society, among others, achieving a general
welfare of the school community.

Proposal

By means of this research work, we propose the
promotion of educational interventions in the
school context, with the purpose of developing
the appropriate conditions for the different
learning processes to take place in the
educational centres.

The educational psychologist specialising in
educational intervention will be the professional
who, making use of his knowledge and actions,
will generate diagnoses, programmes and
evaluations in which the knowledge of other
professionals such as teachers, doctors,
sportsmen, nutritionists, artists, among many
others, will be combined to achieve the
wellbeing of the school community.
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