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Abstract

The present article is a systematization of experiences
derived from a workshop developed with higher education
graduates working as teachers in basic or upper secondary
education. The aim of the workshop was to strengthen the
participants’ competences in the design of didactic
strategies focused on the development of mathematical
thinking for their own students. The workshop addressed
three specific teaching components: planning skills,
learning environments and teaching strategies. It is
important to highlight that an expected workshop outcome
was a book chapter written with experiences drawn from
the implementation of the designed didactic strategies.
The ambition was to publish a book with financial support
of the Research an Innovation Center and the Faculty of
Exact Sciences. None of these two last objectives were
fulfilled. The paper is divided in four parts: diagnostic
evaluation, workshop design and implementation,
participants” satisfaction and conclusions.

Learning environments, Education, Teaching
strategies, Course evaluation, Planing

Resumen

El presente articulo es una sistematizacion de experiencias
derivadas de un taller desarrollado con graduados de
educacion superior que trabajan como profesores en
educacidn basica o secundaria superior. El objetivo del taller
fue fortalecer las competencias de los participantes en el
disefio de estrategias didacticas enfocadas en el desarrollo del
pensamiento matematico para sus propios estudiantes. El
taller abordd tres componentes especificos de la ensefianza:
habilidades de planificacion, entornos de aprendizaje y
estrategias de ensefianza. Es importante destacar que un
resultado esperado del taller fue un capitulo de libro escrito
con experiencias extraidas de la implementacion de las
estrategias didacticas disefiadas. La ambicion era publicar un
libro con el apoyo financiero del Centro de Investigacion y
Innovacion y la Facultad de Ciencias Exactas. Ninguno de
estos dos altimos objetivos se cumpli6. EI documento se
divide en cuatro partes: evaluacion diagnostica, disefio e
implementacion del taller, satisfaccion y conclusiones de los
participantes.
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Introduction

In basic education the subject of mathematics
has been evaluated through national evaluations
such as the National Plan for the Evaluation of
Learning (PLANEA), which investigates among
other things “the domain of mathematical
learning of the corresponding educational level”
(INEE, 2018 , p. 16), these evaluations are
presented in four levels to be considered ranging
from Level | or Insufficient to Level IV or
Outstanding, resulting in 79.4% of students in
levels I and 11 in elementary school. Also, in high
school 89.4% and high school is not the
exception (INEE, 2015), although these results
are multifactorial, one of these causes is teaching
and learning (Espinoza Garcia, sf as cited in
Corzo y Reyes, sf ; Luna, 2003), which is why
the Center for Research and Innovation for
Educational Development (CIIDE) suggests that
basic education teachers have a tool that allows
them to improve their educational practice,
especially in the teaching of mathematics,
through a book where they have proven
strategies that help in the mastery of those
mathematical learning of each educational level.

Given the possibility that the students of
the Master in Educational Mathematics, of the
Faculty of Exact Sciences (FCE) consider the
objective of the workshop, that as part of their
academic training, students strengthen their
competencies for the design of teaching
strategies that promote the development of the
mathematical thinking of their own students and,
with the existing agreement between said school
and CIIDE, that the students, assisted with their
tutors and thesis directors, apply and validate
strategies in basic and upper secondary
education, so that they are published in an
edition of CIIDE / SEED together with the FCE
[ UJED, after the workshop designed for master's
students. In this systematization of experiences,
a little will be told about what happened during
the intervention process, first what will be
described in the diagnostic evaluation that was
carried out in the first days of the course will be
described, and it was through a process of open
questions, where the masters students are
characterized. The structure and development of
the workshop will also be developed, in this
section the way in which the students were
working and about the products made will be
announced, to finalize with the evaluation made
by the students to the workshop called
satisfaction of those involved.
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Diagnostic evaluation.
Diagnostic evaluation.
Workshop structure and development

Due to the diversity of students in their
academic training and teaching experience,
adjustments were made so that students could
consolidate what a strategy is, for that reason
three important topics were reviewed: planning,
learning environments and didactic strategies.

With regard to planning, some formats
that students with teaching experience were
reviewed, in addition to the characteristics that
must be carried out, for this reason, the students
established, after reviewing different formats
and what Madrigal establishes and Solis-
Campos (2015) that the minimum that should
have a didactic planning should be:

e Planning identification, where the name of
the institution, name of the teacher, name of
the subject to be taught, grade, group, shift,
subject and date of preparation.

e Characteristics of the group, where they
established a little of their diagnostic
evaluation, how many students, internal and
external context, among other relevant
information.

e Information on the subject or subject:
subject to be taught, objective, purpose,
expected learning, skills to develop, etc.

e Development of activities, where activities
of beginning, development and end could be
visualized, dates on which they will be
carried out, material to be used.

e Evaluation, the types of evaluation that you
will use in your group, diagnostic, formative
and summative, in addition to the co-
evaluations, self-evaluations and those
made by the student to the teacher.

SOLIS-CAMPOS, Alicia. Strategies on mathematical
thinking. A superior experience. Journal-Economic
History. 2019
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In the second topic related to learning
environments, three definitions were discussed
in class: the one established by Raichvarg (1994,
as Duarte cites, 2003) where he mentions that the
environment derives from the interaction of man
with the natural environment that surrounds;
Ospina (1999, as Duarte cites it, 2003) that
conceives the environment as a daily
construction, of daily reflection, permanent
singularity, which must ensure the diversity and
richness of life in relation; and finally that it is
considered as ‘“a scenario where favorable
learning conditions exist and develop. A space
and a time in movement, where participants
develop capacities, competencies, skills and
values ”(A.C. CEP Parras 1997, pp. 15-18 as
quoted by Duarte, 2003).

This last definition was the one that was
considered in the group to carry out the activity
where they considered the technological and
non-technological resources that were at hand in
basic education, such as video production,
collaboration websites, mobile broadband,
applications hybrid web, collective intelligence,
social operating systems, books, notebooks, and
other materials that help in the generation of
school environments conducive to learning
(Correa, 2008 and Duarte, 2003), which they
used to prepare a writing and answer the
question What should I do to create the learning
environment for my students?

The students had to consider the
organization of the space, the materials, as well
as rules and attitudes in the development of the
activities, but give special importance to the
sociomathematical norms, typical of the
mathematical community and which are listed
below (Bonacina, 2013):

e Methodological order: learn to solve
problems.

e Cognitive order: learn concepts and
procedures.

e Attitudinal order: that create the
environment for the renegotiation of mental
models that hinder when they do not
preclude the development of the skills
required for meaningful comprehensive
learning.
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For this activity there were those who did
it as a painting and who in free text, but all the
students made their proposal in the arrangement
of the material (books, notebooks, cards, tables,
blackboards, etc.), in the organization of the
students and in organizing your own planning to
design your classes. Finally, in the last part of the
workshop we worked with the master's students
in the identification of what is didactic, teaching
method, sequence and didactic strategy, based
on strategies established with Cortizas and
Rodriguez de Castro (2007), Madrigal, Solis -
Campos y Reyes (2016), Ministry of Public
Education, (2004) and other authors that each
student investigated

Rosales (1988) establishes didactics as a
science belonging to the systematic teaching
process in terms of the organization of learning,
while Contreras (1991) determines that it is a
discipline that explains the teaching and learning
processes to propose its realization consistent
with educational purposes Given these two
definitions students found similarities and built
their own. Monereo (1994) definition of
teaching method was taken into account,
considering it as an orderly sequence of
activities and resources used by teachers in their
educational practice, since it is a logical
achievement of the steps or activities that are
carried out conducted for the purpose of an
educational purpose, giving examples such as
methods: deductive, inductive, or Montessori.
Regarding the didactic sequence, it was
considered as a series of activities to address a
topic, which should be progressive and
according to the knowledge and skills that the
student develops (Cortizas and Rodriguez de
Castro, 2007)

For the last concept reviewed within the
didactic strategies, the definitions that Cortizas
and Rodriguez de Castro (2007) were reviewed,
because they first define it as the art of directing,
weighing, controlling  actions for the
achievement of learning and then making an
extension of this definition considering it as
conscious and intentional actions for the
accomplishment of a task, which must be based
on a method, and implies a planning of the
teaching and learning process in which the
teacher must make decisions about the
techniques and activities that he will perform in
his classroom

SOLIS-CAMPOS, Alicia. Strategies on mathematical
thinking. A superior experience. Journal-Economic
History. 2019
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After analyzing the different definitions,
the students present two instruments of
Herrman's brain quadrant model (one as students
and the other as teachers) which represent “four
different ways of operating, thinking, creating,
learning and, in short, live with the world
”(Ministry of Public Education, 2004, p.7)
obtaining the results presented in Table 1.

Brain quadrants = Asstudents | As teachers
Left cortex 100%

Right cortex 11%

Limbic right 88%
Left limbic 44%

Table 1 Results in percentage of the evaluation to the
students of masters of mathematics educativa
Source: own creation

As can be seen in Table 1, each student
could present more than one brain quadrant in
their way of learning, so it was observed that
when they behave as students, their processes are
of analysis, reasoning and logic, they like
models, theories , the precise word, collect facts,
so that their competencies go to abstraction,
mathematical, quantitative, problem solving.

On the other hand, as teachers they are in
the limbic area, which sounds logical, since
those in the left limb have as competencies the
administration, organization, implementation
carried out, necessary to implement the classes,
and also those of the right limbic.

They are given teaching, teamwork,
relational skills, much needed skills for
educational practice.

Assessing their way of learning was
important, because that way, strategies designed
according to their results could be generated,
such as, the strategy of illustrations or visual
thinking, that of interleaved questions, that of
topographic clues, that of abstracts, of previous
organizers, analogies or metaphors (Education
for Development Foundation, 2009).

As a couple, students, except one person
who worked individually, worked on math-
related strategies that were applied in the
classroom, and delivered their sustained
strategy.
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Satisfaction of those involved

At the level of satisfaction of those involved, an
instrument is applied that contains both closed
and open questions, in both questions are asked
regarding the organization of the program, the
content of the course, the duration and the
schedule, regarding who imparts the course,
didactic means that were used, facilities and
technical means, learning evaluation
mechanisms, the general assessment of the
course and the degree of satisfaction, with
general comments. In the quantitative
evaluation, they were asked to rate each aspect
with a scale that ranged from 1 to 4, where one
strongly disagrees and four, completely agree,
when analyzing the aspects, the results presented
in the Table 2.

Punctuation
Median | Mode
1 | The course was 3.22 3 3
well  organized
(information,
compliance with
dates and times,
delivery of
materials).
2 | The number of 3.78 4 4
students in the
group was
adequate for the
development of
the course.
3 | The contents of 3.33 3 3
the course
responded to my
training needs.

No. Appearance

4 | There was an 3.22 3 3
adequate
combination  of
theory and
practice
application.
5|1 can put into 3.67 4 4
practice the
contents
addressed in the
course.
6 | The duration of 2.67 3 3
the course was
sufficient

according to its
objectives  and

contents.
7| The schedule 3.22 3 3
favored the
attendance to the
course.
8 | The way of 3.22 3 3
teaching or
tutoring the
course facilitated
learning.

SOLIS-CAMPOS, Alicia. Strategies on mathematical
thinking. A superior experience. Journal-Economic
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9 | They  showed | 3.33 1. Organization of the program The quantitative
mastery of the aspects were established with questions 1 and
subjects taught. 2; where it is observed that the course was
10 | The 3.56 : . o
documentation well organized (mod = 3) in addition to _the
and  materials fact that the number of students was sufficient
delivered  were for the development of the course (mod = 3),
understandable however, in their qualitative comments they
and adequate. _ state that the time was insufficient, especially
11| The teaching aids | 3.22 for some activities (Al02, AIO5), that the
were topical. ) D age . y
12 | The  facilities 2 liked that there were modifications in the
were appropriate activities according to their learning pace
for the (Al07) and that the development of the
?ﬁg"z'ooupr’;;e“t of teaching strategy was useful to them and that
13 The  techmical | 3.78 is where they would have liked to have more
means were time in the program (AIO5, AlO7, Al09).
adequate to
develop the . Course content. The quantitative aspects were
course content. established with questions 3, 4 and 5, which
14 :Qg;rrﬁ‘lg‘jgf o 3.22 stated that the course contents responded to
evaluation  and their training needs (Mod = 3), there was an
self-evaluation adequate combination of theory and practice
were available application (Mod = 3), In addition to putting
that allowed to into practice the contents addressed (Mod =
:mo"‘f the level of 4), however, in the comments received in this
earning . - 199
achieved. regard they were “quite broad and solid
15 | The course | 3.11 (Al02, 20b) and ‘“‘although it was not the
allowed me to objective to work more with class planning it
obtain ~ an would have been helpful ”(Al07, 20b).
accreditation
;Veﬁigimance amn)é . Duration and schedule The quantitative
learning was aspects were established with questions 6 and
recognized. 7, which stated that both the duration of the
16 | The ~ course | 3.56 course and the schedule favored the
Con]f”b‘.”edlto my fulfillment of objectives, contents and their
gg?/eﬁzsgﬁ]neam attendance _(mo = 3)_, however .in their
17 | The course | 3.67 comments it was written that time was
allowed me to lacking to work with ease the issues,
acquire skills or especially the activity related to the strategies
knowledge that | (AI01, Al02, Al03, AlO5, Al07, Al09).
will apply in my
18 ﬁ:g course | 3.44 . Trainers or tutors. The quantitative aspects
favored my were established with questions 8 and 9
personal which stated that the way of teaching the
development. course facilitated learning (mo = 3) and

Table 2 Quantitative course assessment

Source: own creation

When considering the aspects mentioned
in Table 1 and combining them with the
comments of the open questions, the following

is established as conclusions:
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showed mastery of the subjects taught (mo =
3), and in this aspect there were no comments
about.

. Didactic means. The quantitative aspects

were established with questions 10 and 11,
which stated that the materials delivered were
understandable to them (mo = 4) and that they
were topical (mo = 4), so the only comment
made was “ very well explained and
implemented ”(Al02, 20e).
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6. Facilities and technical means. The
quantitative aspects were established with
questions 12 and 13, which stated that the
facilities were appropriate (mo = 4) and the
technical means also (mo = 4), however, their
comments were about the use of the computer
that was assigned to the teacher, can improve
(Al01, AI09) and what was had was "well
used" (Al02, 20f).

7. The mechanisms of learning evaluation. The
quantitative aspects were established with
questions 14 and 15 which stated that they
had evaluation and  self-assessment
techniques that allowed them to know their
level of learning achieved (Mo = 3) and the
course allowed them an accreditation where
they recognized their performance and
learning ( mo = 3), however, in the qualitative
aspects, it was commented that there were
some criteria to evaluate some products
(Al01, Al09), although the comment “very
good, depending on the subject studied”
(Al02) was also made.

8. General assessment of the course. The
quantitative aspects were established with
questions 16, 17 and 18 where they state that
the course contributed to their professional
development (mo = 4) allowed them to
acquire skills that they will apply in their
function (mo = 4) and favored their personal
development (Mo = 3), however,
qualitatively, only comments are presented
regarding what they liked but that the
question of time was corrected (Al02) and
that regarding the topics discussed “they
seemed important to strengthen knowledge
and improve teaching practice” ( AI08, 201)

At the end with the question regarding
degree of satisfaction, only 2 students
representing 22% indicate they are very satisfied
with the workshop course, and 78% rate the
course as satisfied.
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Conclusions

The students of the workshop, managed to learn
a respect on how to do a planning, and those who
already had the experience, improved their
processes, initially, especially those who were
not professors by profession, were fearful of the
knowledge that for them represented something
different , but throughout the workshop they
were more critical of their own effort, they were
able (100% of the students) to synthesize
information regarding learning environments
and apply them in strategies that they designed
and applied within the classroom. Although one
of the objectives was not achieved, which was
the publication of a book, (due to generalized
decisions of the majority of the teachers
involved) it was achieved that the student could
apply in a strategy the knowledge obtained for
planning, the generation of environments and
content adequacy.
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