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Abstract

The pandemic and its disruption of social dynamics, including school dynamics, necessitates a
review of both the proposals for education in situations of confinement and the research that
must be carried out to account for exceptional educational situations. It is likely that this pandemic
is only the first circumstance that has highlighted the need to investigate more decisively areas
that have not been previously considered or have been put aside. This document presents the
case of three Latin American countries, Mexico, Colombia, and Chile, in relation to educational
difficulties generated by the pandemic, with respect to regional actions on the educational
problems that have been revealed, and proposes regional research agendas for the Mathematics

Education research community.
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INTRODUCTION

Mathematics Education has oriented its efforts,
mainly, to the study of factors affecting mathematics
teaching and learning processes, attending to the
plurality of contexts, demands, and social needs, as well
as scientific progress. Thus, both the problems and
research agendas (Behr et al., 1984; Howson, 1988; Long,
Meltzer, & Hilton, 1970; Skovsmose, 2012; Wheeler et al.,
1984; Wilson, 2020) that have been identified and
addressed in the research in Mathematical Education
have evolved depending on the educational reforms and
changes in educational paradigms generated by such
needs (Artigue, 1998; Inglis & Foster, 2018; NCTM
Research Committee, 2015).

Inglish and Foster (2018) identified ‘turns of interest’
in the recent history of Mathematics Education, in topics
such as geometry, calculators, programming, computers,
and others. More recently, ‘turns’ are recognized
regarding the use of learning platforms (Henry, 2018;
Johnson, Hornik, & Salas, 2008), gamification (Cunha,
Barraqui, & de Freitas, 2018; Hamari, Koivisto, & Sarsa,
2014), and mathematics learning outside of school
through non-traditional methods such as gatherings,
workshops, and mathematical circles (Kennedy &

Smolinsky, 2016), all to improve mathematics learning
processes with an impact on student motivation. These
proposals have not been given much relevance, until
now. Schoenfeld (2016) affirms, “What takes place in
schools and classrooms is intimately connected to what
happens in society at large” (p. 497). Lerhman (2000),
recognizes the ‘social turn’ in Mathematics Education.
Currently, a ‘new social turn’ is taking place in the
world, induced by the Coronavirus 2019 pandemic
(COVID-19), which will undoubtedly influence not only
classrooms, schools, and universities, but also the world
economy, among other aspects. Indeed, COVID-19 is
causing a pandemic unheard of for the generations that
inhabit the planet. As it is known, COVID-19 is a virus
that originated in the Chinese city of Wuhan and so far
has infected more than a thirty-six million people and
has caused the death of approximately 1,057,996 around
the world, mainly affecting Italy, Spain, the United
States, Brazil, India, Mexico, the United Kingdom,
France, and the list goes on.

In Latin America the first reported corona virus
infected patients were those who had travelled to
Europe and Asia, and the reported cases of virus-
positive patients soon began to increase, adding
9,840,803 confirmed cases as of October 07, 2020, and
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Contribution to the literature

e This paper aims at exploring COVID-19 pandemic effects in the education system of three Latin-
American countries and at proposing a research agenda for the region’s education community.

e The paper revisits problems and proposals in the literature of mathematics education, organizes, and
links them to mathematics education problems unveiled by the pandemic.

e The paper identifies and groups the problems of mathematics education in the region that need both
research and action to improve Latin-America mathematics education.
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Figure 1. Frequencies of infected by COVID-19 in Latin America

(Source: own elaboration based on John Hopkins University data)

above according to available data from John Hopkins
University. In Figure 1, it can be seen that the Latin
American countries with the highest number of cases are
Brazil, Colombia and Argentina.

Figure 2 shows the evolution of the number of
confirmed virus-infected citizens in Chile, Mexico, and
Colombia, with Colombia being the country with the
steepest slope, which is indicative of a substantial
increase in virus infections.

Regarding forecasts of economic impact that this
pandemic will have on Latin American countries,
concerned as they are both with health contingencies
caused by the pandemic and with the negative economic
impact on their economies, the following containment
measures have been implemented: a) establish periods
of quarantine, voluntary or mandatory, to avoid the
accelerated spread of the virus and to not saturate
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hospitals; b) total or partial border closure; c) school
closure at all educational levels; d) measures to support
the health sector such as buying medical equipment,
increasing capacity to carry out tests to detect COVID-19
cases; e) fiscal support measures, both for companies and
for citizens; f) cancellation of massive events and closure
of public spaces.

Regarding item c), in most Latin American countries
schools have been closed, as is the case in Mexico, Chile,
and Colombia, therefore, teachers have to use
technologies to continue their teaching, following a
similar path to that followed by teachers from countries
that have already undergone this experience (Zhou, Wu,
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Figure 2. The infected trend in Chile, Colombia, and Mexico
(Source: own elaboration based on John Hopkins University data)

Zhou, & Li, 2020). According to UNESCO! data,
37,589,611 students at all educational levels have been
affected in Mexico, while in Chile and Colombia
4,981,092 and 12,842,289 children have been affected,
respectively. The closure of schools in Latin America,
and particularly in Chile, Colombia, and Mexico, has led
governments and their Ministries of Education to seek
alternative measures so that affected students can
continue their studies from their homes. However, such
measures have revealed severe and diverse difficulties,
both for teachers at different educational levels and for
students and their families, in the attempt to move
classes from classrooms to homes.

As a result of the social pandemic disruption that we
are experiencing, and when trying to implement actions
for the educational system, we question the existing
educational paradigm, and we raise generic but crucial
questions about actions to be taken and how research can
support education stakeholders who participate in these
educational processes.

This paper intends to highlight needs that may give
way to a research agenda in Mathematical Education
motivated by the social demands that have arisen in the
pandemic context. Such research needs have arisen for
the first time in the social context that we live in today,
but many others have been investigated for some years,
although perhaps without the necessary emphasis. In the
next section, this paper will delve into the measures
adopted by the Latin American Ministries of Education,
particularly those of Chile, Colombia, and Mexico,

1Source: https:/ /es.unesco.org/COVID19/educationresponse

highlighting the social needs and demands that have
been revealed by the implementation of such measures.

LATIN AMERICAN COUNTRIES’
RESPONSE TO THE IMPACT OF THE
COVID-19 PANDEMIC: IMPLICATIONS
FOR EDUCATION

The closure of educational institutions in most Latin
American countries, as a containment measure against
the spread of COVID-19, according to UNESCO data
have affected, in all educational levels, 114,230,448
students. Figure 3 shows, by educational level, the
number of students affected by school closure.

The Education Ministries implemented measures to
ensure that education continues despite the closure of
schools and universities, in order to mitigate the effects
of educative institutions closure (the delay in the
training of students during 2020, the emotional impact).
The Ministries of Education of Chile, Mexico and
Colombia took the decision to close kindergartens,
schools, colleges, universities, and technical education
institutions, and as a contingency measure, they decided
to continue the 2020 school year using telematic systems,
sending both students and teachers to their homes. In
Chile and Mexico, this program was called “I learn at
home” and “I learn online” respectively, while in
Colombia, it was called “Digital learning.”

In Chile, the “I learn at home”? program consists of a
web page where materials for all school levels can be

2 Source: https:/ /curriculumnacional. mineduc.cl/estudiante /621 /w3-propertyname-822.html

3/14


https://es.unesco.org/covid19/educationresponse
https://curriculumnacional.mineduc.cl/estudiante/621/w3-propertyname-822.html

Castro et al. / A Mathematics Education Research Agenda in Latin America Motivated by Coronavirus Pandemic

Affected Learners
16000000
B PrePrimary Primary Secondary B Tertiary

12000000
&
[+
E 8000000
L+
=

4000000

- II Il i

Chile

México Colombia

Figure 3. Affected learners in Chile, Mexico, and Colombia

(Source: own elaboration on UNESCO data)

found, from preschool to middle school. This program
included the sending of didactic material to rural schools
or remote areas where little or no internet connection
was available. However, it was the educational
institutions responsibility to complement such material
through the design and implementation of virtual
classes. In the case of higher education institutions, the
strategy was to implement online platforms to sustain
virtual classes. The situation in Mexico® and Colombia*
was similar, students in primary and upper secondary
education could access an educational -electronic
document repository located on a webpage; in the case
of Mexico, the television was at students and teachers
disposal, and universities were autonomous for
implementing classes according to their resources.

However, what is happening with the
implementation of measures proposed by Latin
American Ministries of Education? Who is responsible,
in this pandemic context, for the education of students?
Are the measures being implemented by the Ministries
of Education functional considering the context in which
the vast majority of Latin American society lives? How
prepared is Latin-American society to proceed with
child and youth education in emergency contexts such
as the one we are experiencing? It can be affirmed with
the evidence at hand from many Latin American
countries that the region is not prepared to face
educational processes in pandemic or emergency
contexts such as the ones we are experiencing today.
Several difficulties and needs have emerged for
students, families, teachers, and educational institutions

3 Source: https:/ /www.gob.mx/sep and https:/ /onceninos.tv
4 Source: https:/ /contenidos.colombiaaprende.edu.co
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during the short time in which virtual classes and home-
schooling methods have been implemented.

One of the first limitations or needs that was
manifested during implementation of the measures
issued by the Ministries of Education is lack of internet
connectivity and, in some cases, access to computers,
tablets, and other devices by teachers and students alike
and in all educational levels. Concerning this,
organizations such as the World Bank, Organization for
Economic Co-operation and Development (OECD), and
the United Nations (UN), have carried out studies in
Latin America on income, socioeconomic strata,
educational levels, and on how countries have been
trying to improve inhabitant living conditions (food,
housing, education, home computers, and internet
access). Figure 4 shows the percentage of the population
of 18 Latin American countries according to their
income.

In the case of Chile, Mexico, and Colombia, 37.2%;
76.3%; and 57.9% of the population, respectively, belong
to a low socioeconomic stratum. This means that, on
average, the Latin American population belonging to
this socioeconomic stratum earns less than USD 300 per
month. According to the World Bank data, in year 2018
the poverty rate in Mexico reached 34.8%, in Colombia,
around 27.6%, and in Chile 6.4%.

The latter highlights the fact that internet access and
the acquisition of electronic devices are not universal in
Latin American countries. In addition to low incomes,
there are rural areas where internet is intermittent or
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Figure 4. Latin American population according to social stratum (Source: CEPAL, 2019, p. 60)

does not exist; likewise, students are required to have
up-to-date computers that allow the management of
educational programs and applications. The Economic
Commission for Latin America and the Caribbean
(ECLAC) reports that only 50.9% of Mexicans, 49.9% of
Colombians, and 87.5% of Chileans have internet access.
Although both students and teachers can indeed connect
with their mobile phones, the connection cost is very
high and not everyone has the possibility to hire an
unlimited internet service data provider (3G and 4G). On
the other hand, due to compatibility issues, not all cell
phones can be used with existing educational platforms,
nor can all devices be used for academic paper reading.

Regardless of the debate on the effectiveness of
school closings as an effective measure to control the
pandemic, previous studies suggest that periods of
“face-to-face out-of-school” have a more significant
impact on the most vulnerable population groups (van
Lancker & Parolin, 2020). Teaching entirely online from
home, synchronously or asynchronously, involves a
series of ‘invisible’ circumstances, up to now, for
education, but which affect educational processes from
the perspective of both students and teachers. For
example, students having parents or relatives working
online at home, without adequate spaces to carry out
their academic activities must create new habits to adapt
to the new educational modality, which is a factor that
hinders adequately completing the teaching and
learning processes. In short, the management of student
education in this new environment is complex, and the
teacher cannot be taken as the only education
stakeholder responsible. It seems that this is the chance
for families to take a leading role in the education of their
children. Razeto (2016), and Sénchez, Reyes, and
Villarroel (2016) report that parent involvement in child
school education directly impacts child school

performance. However, the situation caused by the
pandemic in the families where everyone works makes
it more challenging to manage a home education
considering it has to be combined either with online or
with face-to-face teaching and the difficulty of having to
find someone to take care of the children. According to
scientific evidence, alternatives such as homeschooling
only work in families with economic resources and
cultural capital and are not an alternative for the
population at large. However, child education is not the
sole responsibility of parents or teachers, given that there
is an educational policy that, although it recognizes the
benefits of the school-community-family alliance,
“[educational policy] does not provide a specific work
program in schools, probably because it was not created
from schools” (Razeto, 2016, p. 196). Currently, most
Latin American countries have an educational policy
that has not been revisited or updated, despite the
transformative processes that society has experienced.

There are still no specific studies that suggest
modalities of parental participation in homeschooling, in
the actual circumstances, that entail socio-economic and
cultural realities experienced by students, as well as the
motivation and expectations of parents and educational
institutions.

The pandemic teaches us that as a society we must
rethink the role that schools (and educational
institutions) play in society. The family’s involvement in
mathematics education of children, at least in the Latin
American context, is not something that can be assumed
‘lightly,” since it involves stressing critical aspects such
as inequality. Indeed, not all families have the
educational and cultural experiences that allow them to
provide adequate support to their children’s education.
Latin America has one of the highest unschooling rates,

5/ 14



Castro et al. / A Mathematics Education Research Agenda in Latin America Motivated by Coronavirus Pandemic

0 +-Ge7i--- S -

125
80 - -
704 - - - [
39,4
50 - 406 . |
05
50 - - - [__]

404+

304 -

20 4 -

2008

Bajos

2008
Medios

R I e S S

Terciaria (4 afios y mas)
119 I Terciaria incompleta (4 afios)
Secundaria completa
- By . Secundaria incompleta

I Primaria incompleta
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and data from 2017 reveals that in the low and middle
strata of the Latin American population, 33.8% and
16.8% respectively, have not completed primary school
(education from 4 to 12 years old); while 41.5% and
32.7%, respectively, did not complete secondary
education (education from 13 to 18 years of age), as
shown in Figure 5.

Additionally, the economic needs of families require
that the breadwinners, in some cases due to the
pandemic, work in their homes while others must go out
to work to obtain the daily income, which has the
consequence of not allowing parents enough time to
dedicate to the education of their children. The question
remains, what about children who do not have families
or homes?

In a scenario like the one, we have been discussing
the sociocultural approaches of Mathematics Education
gain importance, providing a broader view of traditional
features involved in the teaching-learning process.
Gorgori6, Prat, and Santesteban (2006), propose three
sociocultural perspectives for school mathematics: the
first considers mathematics as a human product that can
respond to society problems at certain times and places;
the second, more critical perspective, raises the social
and political difficulties implicit in mathematical
knowledge for the most segregated societies, increasing
social gaps and cultural, economic, racial or gender
inequalities; and the third is related to the ability to
conceive the mathematics classroom as a stage for social
and cultural interactions, where knowledge and the
sense of membership to society are socially constructed.

These perspectives suggest that the interaction
among students, teachers, and mathematics occurs
within a social macro context, and in the specific case of
the current pandemic, further reveals individual
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socioeconomic vulnerabilities in a broader global
picture. Inequality has been transferred to the private
space, those who suffer the most are the ones who live in
environments that are more precarious and invisible by
modern society, such as rural people, indigenous people,
and those living in extreme poverty, for whom the
school system plays a crucial role for their inclusion in
society. In the analysis and understanding of this
process, Mathematics Education could not only become
an opportunity for learning in favor of understanding
the world, adopting values and principles such as
solidarity, justice, and equality, but it could also
politically contribute to the construction of an
educational curriculum in favor of equality and social
recognition.

Critical Mathematics Education (Valero, Andrade-
Molina, & Montecino, 2015), could contribute by
proposing new visions, drawing on Mathematical
Education, that address the problems that society is
experiencing today. Mathematics plays a critical role in
the configuration of the social world; therefore, the
development of mathematical competence for citizens is
vital in decision-making. Now, more than ever, with a
global crisis where enormous flows of information and
untransparent data confuse, create panic, and misinform
population, society needs people who can critically,
fairly, and responsibly face the unfavorable
circumstances using mathematical knowledge.

This need accentuates the requirement to promote,
for example, statistical literacy among citizens (Gal,
2004; Tarran, 2020). Although it is true that the research
community in Mathematics Education has recognized
this need and carried out studies on it, it seems that
much remains to be done. In the context of the COVID-
19 pandemic, daily we have new statistics that deal with
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the numbers of confirmed virus-infected cases, number
of deaths, number of recovered patients, trends,
frequency curves, projections, comparisons, statements
to ‘flatten the curve,” and much more that needs to be
understood and critically analyzed, which for the
average Latin American citizen is not an easy task.

In Latin America, many citizens do not currently
understand the available information regarding the
pandemic, and therefore do not understand the
seriousness of COVID-19 infections and the importance
of accepting movement and personal care restrictions in
addition to the importance of educating for life, not
standardized evaluations.

The current situation raises a new scenario where
technology is not only a tool but has become the means
through which the relationship between teachers and
students is established. We have little evidence on how,
for example, virtual environments affect mathematics
learning outcomes, which does not mean that there are
not many digital platforms for teaching and learning
mathematics, and documents that explain how they
work technically. We have a large multitude of digital
platforms (commercial and non-commercial), “on-line”
educators (some very popular), resources offered by
educational administrations, and applications based on
artificial intelligence. Some are tools for use that focus on
promoting the epistemic suitability® of mathematics, and
sometimes also on the cognitive suitability of learning.
However, other suitabilities (Breda, Pino-Fan, & Font,
2017) of learning and teaching mathematics such as
interactional or ecological (the relationship with the
environment), which have been widely studied and that
are known that have a highly relevant impact on
learning, have been little considered.

Regarding needs from the teacher’s perspective, in
addition to what has been commented on, the
implications of teleworking and the lack of digital or
technological skills have been highlighted (Carvajal,
Font, & Giménez, 2018; Mork & Rune, 2014) and the links
to diverse  mathematics teacher professional
competences, such as mathematics, didactic intervention
and didactic analysis (Pino-Fan, Font, & Breda, 2017)
also considered. In Latin America, a large number of
teachers who have taken on the challenge of teaching
online are overwhelmed by the use of technological
resources to carry out their teaching practices. In Chile,
Colombia, and Mexico, teachers struggle with
determining which platforms or software to use for the
synchronous virtual classes, finding support for the use
of such platforms, determining which strategies are
relevant and optimal in telematics environments for
teaching mathematics, and how to evaluate student
learning.

In the case of Chile, the situation can be seen from two
different perspectives, what happens in universities and
what happens in stages prior to university. The
Universities have to support virtual classes with the use
of their own platforms while in the case of the initial
education levels it is the educational institutions that
have had to assume the responsibility of implementing
virtual classes, thus generating situations that give a
‘sense of improvisation’, through the migration of
classroom courses to virtual courses with the use of free
platforms such as Google Classroom, Meet, Skype,
Google Hangouts, Zoom Free, Blogs, and Social
Networks. Similar features have occurred in other Latin
American countries. Thus, it is evident the need for the
Ministries of Education to make available to teachers
platforms that support ideal virtual practices
(synchronous and asynchronous). However, what
resources are available today to meet the current needs
generated by the COVID-19 pandemic?

The use of resources favors designing courses with
links to diverse additional sites for the sharing of
materials; these are means that allow the teaching of
online courses but with a non-dynamic education
process. Video-conferencing software and platforms,
free or paid, favor conducting online seminars and
meetings, sharing notes, communicating via chat, and
recording sessions and, although they have excellent
characteristics, limit both the connection time and the
number of participants. Additionally, they do not
support strategies required by teaching processes.

A review of available resources shows that none of
them respond to educational needs created by the
pandemic, nor to the needs of prolonged confinement.
For example, Learning Management Platforms (LMS),
combining different resources and functions, allow a
virtual classroom where an online course can be fully
delivered, and students’ progress can be monitored
online outside synchronous and asynchronous sessions.
Such a learning management system can be installed on
a local server or on a cloud server, in both cases a
qualified administrator is required for technical
maintenance, with fast connectivity and bandwidth
available to all being additional requirements.

The review of available platforms shows that they
have various attributes that correspond to various
characteristics: freeness, usability, robustness,
dependability, and secure connectivity (Sommerville,
2016). However, it is difficult to find an educational
platform that meets all the needs of various school
educational levels and of the different disciplines
covered in the curricula. Available resources are not
designed to meet diverse teachers’ needs since the
requirements of a preschool teacher are different from
those at primary, secondary, or tertiary level. In
addition, non-formal education, technical education,

5 For an in-depth and critical reading on the notion of didactic suitability, see Breda, Font, and Pino-Fan (2018).
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and education outside the school environment have their
own attributes that still need to be studied.

The list of difficulties can be listed as follows: internet
availability, educational software, robust platforms, and
a bank of resources distributed by educational levels,
knowledge and competences of teachers to orchestrate
available resources, curricula and educational policies,
among others. Everything discussed so far allows us to
see that in the context of the COVID-19 pandemic, we
need to pause to rethink where we should direct our
efforts in education and, specifically, in Mathematics
Education. How can the Mathematics Education
research community contribute to the future of
mathematics teaching? What are the new challenges for
the research community in Mathematical Education?
The next section will return to these questions in order
to reflect on the challenges set for the Latin America
Mathematical Education research community.

CHALLENGES FACED BY
MATHEMATICS EDUCATION IN LATIN
AMERICA: WHAT DOES THE CURRENT
PANDEMIC TEACH US?

It is crucial to know the effect the closure of schools
in our area has had. Nevertheless, it is also important to
identify successful actions that have taken place in this
situation because it is not known if, in the coming
months, we will experience similar confinement
situations until there are effective treatments or an
effective vaccine, with universal access, against the
COVID-19 virus. As long as this does not happen one
must learn from lessons lived, in conjunction with a
rigorous research process, according to the research
agenda for Mathematical Education for Latin America.
Where could we refocus our efforts so that we contribute
to mitigating the impact of COVID-19 on the teaching
and learning processes of mathematics in Latin America
through research?

The Mathematical Education challenges in Latin
America are recognized as being a result of the
confrontation between the responses given by the
countries to the contingencies caused by the COVID-19
pandemic, socioeconomic characteristics, and the
regional educational system’ characteristics. These
challenges can be grouped into seven themes that give
rise to questions that make up a research agenda for
Mathematical Education for Latin America: Resources,
Curriculum, and the Social Identity versus Teacher
Identity of the Teacher, Mathematical Education and
Civility, Family-School Links, Professional Practice and
Teacher Knowledge, and Educational Policies.

Resources

Given that in a pandemic context such as the current
one, where it is not known if teaching in the immediate
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future will continue face-to-face, hybrid, or online, it is
relevant to assess the suitability of the material and
temporal resources used in the instruction processes in
this “new normal.” Further, research could be oriented
to identifying required resources’ characteristics for the
adaptation by and acceptance of the community.
Technology resources, such as podcast videos or audios,
could help meet Affordability and Accessibility
requirements. However, there are still aspects to be
resolved concerning Availability-Adaptability and
Acceptability. Research could also investigate the
interface between new and old-dated technological
solutions and how these could help address
Mathematics Education in environments of sustained
virtuality based on availability and accessibility.

Other issues to be resolved relate to how to account
for the Affordability of different resources in remote
regions, in large cities, or in deprived cities zones; what
kind of educational adaptations could be made to the
resources to fulfill the role of Acceptability and actually
favor mathematics learning; how to ensure the
adaptability of resources in all types of communities
such as indigenous, African-American or immigrant; or
how certain resources allow Accessibility to a greater
number of students according to the needs of their
contexts.

Curriculum

The COVID19 pandemic has highlighted the need to
investigate what changes to the curriculum will be
necessary to adapt to the new normal. Mathematics
curricula can be viewed as an outline of teaching and
learning requirements for content and performance that
intends to structure students’ learning experiences in
school education (Schmidt, Mcknight, Valverde,
Houang, & Wiley, 1997). In Latin America education
systems, curriculum is related to various factors,
including public policy, curriculum development,
school context, teachers, classroom instruction, and
student learning. Therefore, it would be expected that
the curriculum could be adapted to populations,
including minority communities. An additional
challenge is that the curriculum should not only be
adapted but accepted by communities; it is reasonable to
think that rural or indigenous communities might not
accept a universal curriculum because it might does not
recognize their cosmogony. The design of the
curriculum must then be related to technological means
that make it Affordable and Accessible, and that, in turn,
is Adapted and Accepted by Latin American
communities. The four A’s involve, in this sense,
research to design the curriculum according to the
technological resources that support its implementation
(Affordable and Accessible), Adaptation, and
Acceptance.
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The curriculum design and adaptation has been
considered in Colombia, Chile, and Mexico, but the
curriculum has been proposed by governments and has
left few possibilities for adaptation to educational
institutions and schools. Therefore, research on
curricular design is required, not only to account for
international proposals, but also to recognize the culture
of each country and the local needs of mathematical
education. The research should address a review of
various epistemologies on mathematics, mathematics
education, and the social and cultural function of
mathematics teaching, while keeping in mind that it
seems questionable to teach mathematics as a finished
product and not as a process. Investigating the
curriculum and its link to culture, and with the social
and economic development plans specific to each region,
seems to be one of the crucial challenges both for
Mathematical Education and for the government entities
in charge of educational policies.

Social Identity for Teacher versus Teacher Identity

The identity of the mathematics teacher has been
discussed in several studies (Bjuland, Cestari &
Borgersen, 2012; Boaler, 2002; Sfard & Prusak, 2005) and
now, with the crisis generated by the pandemic, the
teacher’s social role has been highlighted. Society
recognizes the effect of its absence, the Ministries of
Education try to regulate its availability, technological
resources affect the forms of availability, and the
curriculum recognizes the teacher” absence in its design.
Children and youth education in an isolated society,
programmed or sustained, requires revisiting the society
and teacher’s role to educate children and youth. These
new forms of identity attributed by society must interact
with the identity of the teacher, in attention to the social,
labour, and technological conditions that regulate
interaction. Beliefs about government, social, parenting,
teacher, and student mathematics education should be
the subjects of inquiry. The challenge that the
mathematics’ education research community must
address in this regard relate to the teacher’s role in and
out of the school, education by virtual means and in
home environments with a diversity of technologies,
curricula adapted to populations, education with the
help of parents or guardians and with attention to
society’s needs.

Mathematics Education and Civility

The society organizes the school to educate its
citizens to be active, responsible, competent members in
solving problems. Mead (1934) affirms that school
initiates children in their own culture and that education
is central to ensuring citizens share values and purposes.
‘Civility” refers to a civic virtue for participation in
democratic life; civility concerns “how citizens
encounter each other and exchange ideas and interests in
the public sphere” (Peterson, 2019, p. 7). Although the

concept of civility has been widely studied (Nehring,
2011; Thomas, 2018), it is necessary to investigate
mathematics and science values, which can be discussed,
explored, and taught to new generations, values such as
truth, equity, argumentation, ethical responsibility to
socially build useful knowledge so that daily problems
are optimally solved in response to social, health,
economic, and environmental restrictions, among
others.

“

Education and its daily school exercise are
essentially moral and political matters and the question
is not whether schools play a role in shaping children’s
sociability but what this role consists of and how the role
is fulfilled” (Peterson, 2019, p. 51). Bishop (1991)
identified four levels where values are exhibited at the
social, institutional, educational, and individual levels.
Values of truth, argumentation, and co-responsibility
could help the implementation of social measures of self-
restriction and self-regulation, such as confinement.
Studying mathematics values and including them in
culturally shared values could help mitigate
circumstances that contributed to the spread of the virus,
such as lack of social stewardship, selfishness in sharing
resources, and manifestation of actions that aggravate
the state of the circumstances. Never before in modern
humankind history could science’s values and citizens’
social values save lives like today. Mathematics
education and civility could be put to work, while the
family and the school meet again to share purposes and
tasks.

An education to promote civility could favor the
collective construction of an ethical and caring culture,
which, however, requires research to identify the type of
culture that is required and how to implement it so that
society can collaborate, critically, purposefully, and
informed by mathematics and statistics. Another
challenge to be assumed by the research community in
mathematics education is to make mathematics
education for citizenship compatible with the
mathematical and statistical alphabetization that allows
them to understand the world.

Family-School Link

Today, more than ever, it is necessary to investigate
the family and school link, together with its impact on
human development and the education of new
generations. According to some researchers (Meza &
Paez-Martinez, 2016), the family tends to consider the
school a ‘nursery’ or a safe place where their children can
be watched and fed, while parents work. The school, for
its part, proposes peripheral family participation in
curricular issues and institutional planning. Some
studies report that parental involvement is strongly
related to students’ academic performance (Epstein,
1994), in addition to that, students’ mathematical
learning improves when schools adopt and develop
parents as intellectual resources (Civil & Bernier, 2004).
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Students’ mathematical learning is affected by both
parenting at home and teaching at school (Knapp,
Landers, Liang, & Jefferson, 2017). However, the
relationships of the school with the family tend to be
more bureaucratic and punitive than collaborative. The
COVID-19 contingency has revealed that the
relationship between school and family must be
redefined in order for the objectives of mathematics
education and citizenship to be achieved at home with
the guidance of teachers and with the help of parents.

There are different approaches, traditional and non-
traditional (Latunde, 2017), for active and constructive
collaboration between family and school. The traditional
approach proposes volunteering, meeting attendance,
fundraising, and homework help. The non-traditional
approaches become more relevant in contingency
situations, among them distance volunteering, parent
interaction on learning strategies or on behavioral
challenges, family encouragement of reading and
learning, teachers who learn about their students’
families and how to involve families in education,
families that advocate for the learning needs of students
and appropriate practices for those needs, schools that
works with families to identify needs and emotional or
economic  deficiencies in the community or
neighborhood.

While the approaches presented are relevant, there
are questions to be answered. How to make these
approaches applicable and possible? How to achieve the
active participation of families in school? What
conditions should be considered by schools and
universities to promote bonding with families? What
weaknesses, opportunities, and strengths do the
educational systems of Latin American countries have to
link family and school? How can school success through
family support in the contexts of social vulnerability be
measured? How can school and family cooperate for
student achievement?

Professional Practice and Teacher Knowledge

Despite the ubiquity of technological resources, it is
common to find that some teachers do not have the
knowledge, skills, experience, or external help to
effectively integrate technology in classes (Carvajal,
Giménez, Font, & Breda, 2018). This aspect deserves to
be investigated by different theoretical approaches and
methods. Some researchers (Bozkurt & Ruthven, 2017;
Gueudet & Trouche, 2009) have examined teacher
practices when incorporating new technologies in
education and have found that the process of teaching
technology-integrated math lessons is mostly based in
the teacher’s knowledge.

Other studies have recognized that the educational
use of technology requires different skills necessary for
the mathematics teacher to “reason with”, “believe in”,
and “teach with” technology (Lobo da Costa, Galvao, &
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Prado, 2017); in turn, others have considered that it is
necessary to identify different components of the
teacher’s didactic-mathematical knowledge related to
technologies (Pino-Fan, Assis, & Castro, 2015). Getenet
(2017), and Mishra and Koehler (2006) propose a
framework to integrate technology with content and
pedagogical knowledge. Integration requires the
coordination of various facets of teaching processes
(Pino-Fan, Assis, & Castro, 2015), such as the epistemic
nature of mathematics, interactions, technological
resources and the context in which technology is used.
The teachers’ role, the mathematical curriculum, and the
purpose of the mathematical education is
problematized, and calls for questions to be included in
a research agenda.

Some questions that can be asked are: How does a

technological component favor the training of
mathematics  teachers and  their  professional
development? How does the epistemology of

mathematical objects vary when using technologies, and
how does the teacher become aware of it? How can
professional development programs that allow the
promotion of technology inclusion practices in class,
face-to-face, virtual, synchronous or asynchronous, be
proposed? What aspects could favor or prevent the
inclusion of different technologies in teaching practices
at different educational levels? What kind of model of
teacher knowledge could account for teacher knowledge
in Chile, Colombia, and Mexico? How can classroom
lesson practices be studied in a virtual context? The
above challenges can be assumed based on the existence
and adequacy of public policies that promote research
and the use of its results for decision-making.

Educational Policies

The pandemic has raised problems and questions
related to education and the responses that society
expects in the face of contingencies, such as the one
generated by COVID-19. Government and social
responses are articulated through public policies.
According to Birkland (2015), “No single definition may
ever be developed, but we can discern key attributes of
public policy” (p.9). Attributes refer to: tailored to solve
problems, for the public good, proposed and
implemented by both the government and private
organizations, and ultimately refers to what the
government decides to do or not do. Public policies can
be reactive in response to an urgent situation, or they can
be proactive in response to avoiding a future problem.
The pandemic confronts us with the need to propose
reactive public policies in response to the COVID-19
contingency, which will last for months. However,
proactive policies must promote and finance research to
respond to needs, questions, and challenges in education
and its relationships to the society that questions the
technological resources required to attend education in
situations of eventual, prolonged, and sustained
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virtuality, the design and role of the curriculum, the role
of both society and teacher in the education of ethical,
scientific, cultural, environmental, economic, and health
values. A discussion on public policies, their design, and
implementation, in response to the problems of the
pandemic, should be considered by society and by
researchers in mathematics education.

CONCLUSIONS

Given the educational uncertainty that the pandemic
brings to Latin America, and in response to the
economic, population, geographic, health, industrial,
cultural, and technological dependency conditions,
among others, it is necessary to revisit the discussion of
knowledge and the core foundations of education in
Latin American society. The question must be asked
again, what is the role of education? In particular, what
is the function of education in Latin America? The
ensuing response should consider the challenges posed
in this document as well as the particularities that define
the culture, which shares a language, uses, and customs
but which has differences in history, social struggles,
indigenous and marginal populations, income
distribution, geographic location, and differences of
discrimination and marginalization. The pandemic has
shown that all are important to combat the spread of the
virus and to contribute to achieving an equitable society.

It is worth asking what restrictions or deprivations
the educational systems of the various Latin American
countries will entail once the crisis is over. This article
has presented an overarching discussion on both the
effects of the pandemic on the social, economic, and
educational aspects of three Latin American countries,
which could be assumed as representing the Latin
America case, as well as the challenges identified for
research in mathematics education, which requires the
participation of all education stakeholders to respond
jointly to the challenges. The latter involve interaction
between societies and the community of mathematical
educators -teachers and researchers- so that answers to
the questions are given and resources optimized.

However, the expansion of the educational market
through different platforms puts the current educational
system of the countries at risk, to the extent that, based
on how cumbersome, expensive and bureaucratic it is to
finance a public education system, it could be provided
through technological multinationals and
communication companies (Solé Blanch, 2020). It seems
a risk that education is placed in the hands of
multinationals and that a conception of education is
perpetuated in terms of content and not of social,
individual, ethical, cultural, and academic competences.

So how do we understand education as a right to
citizenship or as a service? This question also makes us
reflect on the teaching models and, consequently, on the
teacher’s role understood as one who teaches to think, to

critically analyze, to problematize, to question, and to
challenge knowledge, or only as a manager or classroom
entertainer. Not only is a teacher required, but society
and the family, too. The school is more than a depository
platform for knowledge and a site for child and youth
care; it is the place where interest in knowledge, social
skills, and the discovery of the world is taught through
school disciplines. For students it is the place where
collective learning takes place and where the world
around them is challenged through the understanding of
different languages, concepts, models, and instruments
that interact with everyday life and decipher other, more
complex, worlds.

As education stake holders, rather than surrender
without question a ‘new” and unknown teaching system,
or keep to system’s routine of use, or discuss the
existence or non-existence of a resource, we should
question more vehemently this new form of teaching.
Technology should be suitable for educational use and
not vice versa. Now is a time to look for other ways of
allowing and promoting learning; education cannot
remain anchored to the traditional methods that have
always marked the western paradigm.

What we are experiencing today cannot be thought of
as the education of the future; instead, it must be
considered a chance to pause and analyze, probe, and
weigh the preparation of the educational environments
to face various emergencies or changes that happen in
the world. The ‘tele-education’ discourse cannot be
reduced to just a methodological question without the
construction of reflective and critical didactics that
support it, connected with diverse sociocultural and
educational environments.

Now may be the time to search for meeting points in
technology, in ethno-mathematics, and in critical
mathematics, fields of mathematics education that seem
so different (Bishop, 2005). This can allow revisiting the
curricular approaches not only of each country but also
of each region, allowing the experiences of teachers,
students, and families to be included in the school
systems according to their needs, narratives, and
imaginations. One could speak of a more inclusive,
pertinent, and participatory mathematical education in
the social and cultural processes characteristic of such a
pluralistic and diverse continent. In this sense, it seems
that the study of ethno-mathematics has already posed
challenges. To give an example, consider that
sociocultural factors in teaching, and a methodology to
address the demands that arise in education, can be
emphasized in the “a) exploration of the variety of social
and physical situations that have been and can be
explained and illustrated by mathematical methods; b)
demonstration and discussion of prediction, efficiency,
and control values; and c) the adoption of a critical
perspective of society” (Bishop, 2005, p. 81).
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The pandemic has highlighted society’s poor
preparation as well as its social, industrial, cultural,
economic, educational, and health structures, and the
absence of ‘civic’ values to face pandemic disruption in
an environment of empathy and co-responsibility. The
needs and challenges illustrated in this document
propose opening lines of research that should not be
assumed as ‘reactive’ but as proactive.

While the pandemic has exposed poor societal
preparation, this has not been caused by the pandemic;
the research challenges must continue even after the end
of the pandemic in order to achieve answers to the needs
discussed in this document. The challenges and lines of
research proposed are not made with urgency but with
an eye to the future. We are facing an excellent
opportunity to analyze education and society, and to
review the concepts of knowledge and its use, to
understand the world from a new perspective, and to
learn that all educational agents must be incorporated to
respond to the needs of mathematical education in
social, cultural, educational, economic, industrial,
health, public management, and political terms. This is
an opportunity to advance research in mathematics
education through the identification of an agenda for
Latin America, with consideration of our limitations and
potential.
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