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Abstract

The Peruvian basic education and its curriculum have been impacted by the COVID-19
pandemic. As a result, certain trends and phenomena have emerged, which shape the new
normality in society and have generated many effects on the mathematics curriculum. For
this reason, it is necessary to pose the problem of sketching the orientations of mathemat-
ics curriculum for the new situation. In this position paper, I developed an outline based
on a description of the problem situation, the demands that the world of work had already
been making on the curriculum at the international level, and the research carried out by
mathematics education. From these factors, I assert the significant role of critical math-
ematics education, particularly the motto of reading and writing the world with mathemat-
ics. I propose that orientations for the mathematics curriculum in basic education in the
new normality should include ethical and political issues, statistical and financial literacy,
digital skills as a part of a STEM approach, ethnomathematics from native people, and,
finally, a problem-posing and problem-solving approach. In this list, ethical and political
issues have primacy.

Keywords Mathematics curriculum - COVID-19 - New normality - Politics and
mathematics education

1 Introduction

The COVID-19 pandemic has posed severe challenges to society and the educational sys-
tem in every country around the world (Bakker & Wagner, 2020; Burga et al., 2020). In
Peru, for example, one solution established by the current legal system is the implementa-
tion of emergency measures to ensure the continuity of the educational service (Ministry
of Education of Peru, 2020). However, the scenario generated allows me to affirm that such
emergency measures in the curricular area of mathematics, specifically, are no longer suf-
ficient given the various challenges that the pandemic has posed to the area, such as the
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need to “strengthen mathematical thinking that addresses change and variation, that deals
with uncertainty and knows how to extract information from data to look beyond itself”
(Cantoral et al., 2020, p. 2). In this way, I agree with Bonilla-Molina (2020), who identi-
fies the existence of an outdated curriculum even before the pandemic outbreak. Thus, I
consider that new curricular orientations designed from mathematics education are neces-
sary to face the new normality emerging from the current health crisis and its multiple
effects. In order to outline the characteristics of such orientations, I will first present a brief
description of the effects that the pandemic has had on Peruvian education and its relations
with the emergency curriculum of basic education (which comprises pre-primary, primary,
and secondary levels). Second, I will justify the need for an emerging mathematics cur-
riculum and then outline the aforementioned orientations of this curriculum in the “new
normal.” Finally, I will draw the corresponding conclusions regarding the thesis presented.
It is worth mentioning that this essay will focus on the curricular and social aspects that the
Peruvian reality needs to emphasize. Thus, this paper is part of what Leyendecker (2015)
calls the core curriculum question of what to learn: “what are the desirable aims and con-
tent of education to equip students for their role in today’s and tomorrow’s society and,
intrinsically, how should students learn to acquire the competencies that are identified as
necessary?” (p. 898).

2 The current situation and the emergency curriculum

In this section, I will show the effects of the pandemic on Peruvian education and its effects
on the development of the curriculum for basic education. Given the severity of the impact,
such effects activated provisions aimed at intervening in the curriculum in emergencies.

The consequences of COVID-19 in the education sector are serious. According to a
constantly updated chronology (RPP editorial staff, 2020), the first case was detected in my
country on March 5, 2020, at the time when thousands of teachers were preparing for the
beginning of the school year in basic education institutions. Because of the rapid spread of
the virus, the government decreed a state of national emergency for 15 days on the night
of March 15. While the state of national emergency and the restrictions that it imposed
continued at least until the end of 2021, the national quarantine ended on July 1, 2020,
but remained in place in several regions of the country for a while. This not only caused
the school year not to begin on March 16 as planned but also led to the closure of all pub-
lic and private schools nationwide, with the consequent damage to the care, training, and
nutrition that children and adolescents were receiving (UNICEF Peru, 2020). It was only at
the beginning of April that the government decreed the start of remote learning through an
emergency teaching strategy called Aprendo en casa (I learn at home), via radio, TV, and
internet. However, according to UNICEF Peru (2020), since only 60% of Peruvian children
and adolescents would have access to the Internet and given the existence of connectiv-
ity problems in rural Andean and Amazonian areas, I can assert that a high percentage
of school-age children have been affected in their studies. Aspects of Peruvian education,
whether face-to-face or remote, have been affected and have required the adoption of emer-
gency measures.

The events described also impacted Peruvian curriculum development, especially on the
recently approved National Basic Education Curriculum (NBEC). Because of an evalua-
tion process of the previous curriculum and the recognition of new international trends in
the world of work and knowledge, besides the social challenges that the country must face,
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a few years ago, the new NBEC (Ministry of Education of Peru, 2016) had been mandated.
According to some authors (Bonilla & Paz, 2018), this curriculum is the basis of the national
pedagogical policy since it includes the curricular purposes set forth for pre-school, primary,
and secondary education to achieve the graduation profile of students in basic education. So,
the NBEC proposes the development of competencies and abilities, and the evaluation of stu-
dents through defined learning standards. In the area of mathematics, there are four compe-
tencies proposed in terms of problem solving (quantity, regularity, form and movement, data
management and uncertainty), which besides organizing the competencies to be developed,
show the fundamental orientation of the mathematics curriculum towards problem solving.
However, given the influence of the international context in which the curriculum was built,
the same authors show that there are criticisms regarding its neoliberal cult, the cult of the
individual, and competition (Bonilla & Paz, 2018). This feature did not prevent the activi-
ties proposed in the I learn at home strategy from being grouped together through inter-area
learning projects under environmental and intercultural approaches. In this way, the activities
in the area of mathematics were considered in conjunction with activities in other areas on
which a biweekly product was to be evaluated. Such activities included aspects such as racial
discrimination or physical-emotional well-being, among other aspects that had already been
planned in other emergency curricular initiatives established by Peruvian legislation.

In order to face the emerging health situation, the government implemented necessary
emergency alternatives involving the curriculum. In 2014, the Ministry of Education intro-
duced the Disaster Risk Reduction (DRR) approach as a curriculum intervention needed as
an emergency response to disasters (Ministry of Education of Peru, 2015). Such interven-
tion is a formal process that directs learning in emergency or disaster situations around
student needs generated in the new context. This process comprises various stages in which
the different levels of national education administration take part, according to the degree
to which they are affected and taking into account the purposes (competencies, capacities,
and learning standards) of the current NBEC (Ministry of Education of Peru, 2016). Thus,
DRR-oriented topics permeate all established curricular areas (Selby & Kagawa, 2012) as
is the case, for example, with the Regional Curriculum for the Emergency developed by La
Libertad regional government (La Libertad Regional Administration of Education, 2020)
or the suggestions for learning experience designs stated in the Pedagogical Guidelines for
the Basic Education service during the year 2020 (Ministry of Education of Peru, 2020).
These curriculum documents based on the NBEC aim to address the educational emer-
gency in a changing social and educational context with very different characteristics from
those existing before the pandemic.

The facts described in Peruvian education and the measures taken to address them
would seem to show that the curricular themes would not need further modification. How-
ever, the national reality related to the pandemic highlighted other aspects that the curricu-
lum cannot ignore.

3 The new normality and the reasons for an emergent mathematics
curriculum

This section provides the rationale for an emergent mathematics curriculum, based on the
close links between the emergency and new normality, and also the social, economic, and
emotional effects that characterize the situation and the impact on the general curriculum
and the mathematics curriculum in particular.
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It is necessary to show that new normality and emergency are two closely related con-
cepts. Normality has been defined as that which is “habitual u ordinario” [usual or ordinary]
(Real Academia Espafiola, n.d.) and, therefore, it has a multiple character and is connected
with concrete historical conditions (Misztal, 2015). On the other hand, the word emergency
has two meanings: “(1) accién y efecto de emerger (2) situacién de peligro o desastre”
[“(1) the act and the effect of emerging (2) hazard or disaster situation”] (Real Academia
Espaiiola, n.d.). The first meaning of emergency has a special importance for this essay
because, according to Corning (2002) “emergent phenomena can be defined as a ‘subset’
[...] of cooperative interactions that produce synergistic effects” (p. 23). In the Peruvian
case, however, both meanings of emergency allow me to describe how the new normality
in education could be gestated from the pandemic and the combination of phenomena such
as the need to keep the educational system functioning, the rise of Internet communications
(Burga et al., 2020), and the predominance of remote learning (Hughes, 2020). At the same
time, the current situation influences the factors that originated it through, for example,
the expansion of channels for the dissemination of curricular material on social networks
(Latina editorial staff, 2020). In this way, the emergency and the new-normal are interde-
pendent and almost simultaneous factors that generate consequences in various aspects of
society. These consequences have negative and positive aspects.

Among the principal negative phenomena that are emerging because of the current pan-
demic and that affect the curriculum, I can indicate those that are of a social, economic,
and emotional nature. Assuming that the curriculum fulfills a certain social mandate given
to the educational institution (Alvarez de Zayas, 2001), and by pointing out the implica-
tions that the context poses to the school (Null, 2011), it is possible to understand that
socio-economic changes impact educational structures and define the orientations of the
curriculum. According to the International Labour Office (2020), due to the social isola-
tion measures organized in each country to deal with the pandemic, high percentages of
job losses, reduced working hours, and abrupt decreases in income from the informal sec-
tor, among other negative effects, have increased. In the case of Peru, which is character-
ized as an exporter of raw materials, the reduced demand for these will generate a major
economic impact (United Nations Secretary-General, 2020), with effects that are already
being felt in people’s economies and jobs (Peruvian Institute of Economy, 2020; UNICEF
Peru, 2020), in addition to the associated social and emotional unrest (Burga et al., 2020).
Add to this the sped-up dissemination of information about the pandemic through social
networks, which are not always dependable (Jandri¢, 2020), the danger of selfishness gen-
erated by social isolation (Harari, 2020; Burga et al., 2020), and the increased vulnerability
of Indigenous peoples to the pandemic (Correa & Yeckting, 2020) shape a troublesome
outlook. Thus, there are negative social, economic, and emotional realities that make it all
the more justified that schools should no longer teach the same things as they did before the
pandemic (Ministry of Education of Peru, 2015).

However, not all the phenomena emerging from the pandemic that impact the mathemat-
ics curriculum are negative. Within the social, economic, and emotional aspects, it is impor-
tant to recognize the decrease in environmental pollution caused by social isolation, the rise
in creativity, and the increased number of acts of solidarity as positive features of the crisis
caused by the pandemic (Burga et al., 2020). Special mention should be made for creativity,
whose highest expression is the high and quick development that science and technology
have deployed during the crisis in areas such as medicine and genetics, among others (BBC
Mundo editorial staff, 2020). It is also worth noting the significant interest shown by the
public in scientific issues such as mathematical modelling, graphs, and statistically based
predictions (Hinrichs, 2020), and the desire to understand these notions. This is possibly
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the most notable facet of what is only a small sample of the broad global discussion that
exists on the accuracy of mathematical models related to the pandemic (Ampuero & Car-
rasco, 2020; De la Torre et al., 2020; FT Visual & Data Journalism team, 2020; Pais, 2020).
Likewise, resilience and honesty, along with solidarity, were experienced in many ways,
especially as a response to borderline situations (Burga et al., 2020). Therefore, the social
responsibility assumed by the curriculum and its development cannot leave aside the posi-
tive aspects that the pandemic has left on our planet and, therefore, in my country. Conse-
quently, the mathematics curriculum is impacted by social phenomena with all their facets.

Like all sciences, mathematics has in its history moments where social phenomena
influenced its activity and, therefore, its curriculum and teaching. It is known that math-
ematics develops according to social needs (Ribnikov, 1984) and I could say the same thing
of school (Renert, 2011) and curriculum (Chevallard et al., 2005). According to this evolu-
tion, some mathematical subjects appear and others disappear and new occupations create
total or partial curricular changes (Karp & Furinghetti, 2016). Moreover, even before the
pandemic, some authors had indicated some trends within the world of work that schools
around the world should have considered (International Labour Organization, 2020;
Bonilla-Molina, 2020). These trends led Marope et al. (2017) to suggest some competen-
cies or skills that should be included in the curriculum, such as creativity, digital skills, lit-
eracy (financial, scientific, information management), intercultural skills, values associated
with perseverance or responsibility, and disciplinary knowledge. In the current circum-
stances, these skills and values need to be developed in the multiple aspects originated by
the pandemic, which initiates a debate, for example, about socially shared practices “that
allow for the articulation of what is taught in school with what is used in life” (Cantoral,
et al., 2020, p. 15). Therefore, along these lines, it remains to be seen how the new normal
and the emerging factors of the pandemic could shape the curricular orientations for the
mathematics curriculum in my country.

4 Orientations of the emerging curriculum for the new normality
from mathematics education

In this section, I outline the main orientations of the curriculum that should be drawn up in
mathematics education based on the conditions of new normality in Peru. For this, I will
briefly discuss the relationship between the orientation of a curriculum and its content, I
will point out the role of research in the curriculum’s construction and, finally, the features
of the orientations proposed in dialogue with some studies or Peruvian experiences linked
to the classrooms.

The mathematics curriculum has an orientation and multiple dimensions that underpin
its implementation. Rico and Lupiafiez (2008) emphasize, precisely, that the curriculum is
a proposal to act and point out four fundamental aspects where such action could be car-
ried out: abstraction, cognitive power, ethical character of mathematical knowledge, and
utilitarian purpose. In this sense, proposals such as the one reported by Merchant (2015) on
mathematical contents and other topics related in three curricula from different countries
would be included. The curricular developments already mentioned to face the emergency
in Peru (La Libertad Regional Administration of Education, 2020; Ministry of Educa-
tion of Peru, 2020) are also cases of proposals for action in the dimensions mentioned by
Rico and Lupiafiez (2008), which address the area of mathematics. However, a superficial
glimpse at these works could suggest that mathematics curriculum assumes mathematical
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content is the most important thing (Chevallard et al., 2005). In fact, and as previously
indicated, it was the purpose or curricular orientation signed by the DRR approach that
made it possible to insert or integrate certain contents according to social or economic
problems of the Peruvian context. Thus, the construction of the curriculum is directed by a
certain orientation or focus that is always present (Null, 2011). However, an important con-
dition for planning goal-oriented action in these or other curricular components is found in
the organization of education research activity.

I base the organizational prerequisites for orienting the mathematics curriculum that
emerges under the conditions of the new normality, among other factors, on the scientific
work and the active participation of teachers in it. Educational research in Peru is recog-
nized in normative documents as an area of teaching work (Ministry of Education of Peru,
2018). Since scientific-educational activity is the aspect where scientific knowledge is built
from pedagogical problems to solve them (Chirino & del Canto, 2018), its importance for
the organized construction of the mathematics curriculum is vital, as other experiences have
shown (Hart & Martin, 2018; Potari et al., 2018). In Peruvian Mathematics Education, there
is research that covers different subjects linked, directly or indirectly, to the curriculum and
that has influenced its building (Osorio et al., 2018). The majority of the research is devel-
oped by teachers (Salazar & Gaita, 2015; Gaita et al., 2020) and by academics grouped in
communities or networks (Osorio et al., 2018), usually within universities or higher insti-
tutes of teacher training. Also important are the mathematics teaching experiences that have
been systematized and published by the National Fund for the Development of Peruvian
Education (FONDEDP, in Spanish). In this way, the development of the mathematics curricu-
lum is guaranteed by the persistent work of teachers and academics who carry out scientific
educational activity, which allows them to start, organize, act, and investigate the different
orientations and practices that characterize the curriculum in the new normality.

The main orientations of the emergent mathematics curriculum consider the aspects that
have emerged from the problems and phenomena that characterize the new normality, such
as ethical—political, statistical and financial literacy, digital skills as part of a STEM approach
(Science, Technology, Engineering, and Mathematics), ethnomathematics of native peoples,
and problem solving and problem posing. These directions are suggested from the aspects
considered by Rico and Lupiafiez (2008) for implementing the mathematics curriculum and
partially agree with the traits pointed out by Bonilla-Molina (2020) to describe the educa-
tional trends accentuated by the pandemic. Moreover, the features proposed are based on
the general curricular challenges that schools should face at the global level (Marope et al.,
2017), the urgent acceleration of some of them with the current pandemic (Hughes, 2020),
and the complex social and economic situation that the pandemic has generated (Interna-
tional Labour Office, 2020; United Nations Secretary-General, 2020, Burga et al., 2020).
All these features have particular manifestations in each country. For this reason, the outline
of the orientations of the emerging mathematics curriculum regards the recent research and
experiences carried out in Peruvian mathematical education. From my point of view, the cen-
tral place of the orientations has an ethical—political dimension, which steers the other orien-
tations already mentioned. In the following, I will sketch each one of them.

4.1 Ethical and political issues

The guiding orientation of the emerging curriculum is at the nexus of ethics, politics, and
mathematics. The main reason for this statement is that if the global situation generated
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by the pandemic proposes, as Harari (2020) states, to choose global solidarity to face the
disease and its effects, such choice goes through political decisions oriented towards an
ethical purpose (Fabelo, 2003). Precisely, the way in which mathematics can be harmful or
beneficial to the human community depends on these decisions (Ernest, 2018). In this line,
Engelbrecht et al. (2020) indicate the importance of critical mathematical education to face
social inequalities from mathematical education in the current circumstances. In the Peru-
vian case, this implies going beyond the actual curricular features, which already included
aspects such as interculturality and gender equity (Bonilla & Paz, 2018) and which were
considered in distance teaching topics (Direction of Educational Services in Rural Areas,
2020). Precisely, to make concrete the guiding orientation proposed here and from Freirean
positions, I propose with Gutstein (2018), then, that teaching in a critical way in our days
is not an option, but a necessity. I maintain that the main theoretical elements of Gutstein’s
work are important to organize my essay, so I outline the relevant aspects below.

The central thesis of the emerging mathematics curriculum and its guiding orientation
is found in the reading and writing of the world through mathematics. This foundation,
present in Gutstein (2018), develops the theses of Freire and Macedo (2005) to investigate
the reasons for social injustice (reading the world), manifested through inequality of oppor-
tunity or discrimination (Gutstein, 2003), generate critical consciousness and then, “chal-
lenge, in words and actions, oppressive acts and structures” (Gutstein, 2006, p. 4) (writ-
ing of the world). Both processes are interrelated and allow students to develop social and
personal commitment while learning mathematics and vice versa since they allow them
to problematize reality and search for answers. Three types of knowledge are involved in
this interaction: community knowledge (or popular knowledge, related to personal experi-
ences), classical knowledge (from academic mathematics), and critical knowledge (read-
ing the world with mathematics) (Gutstein, 2016). So, in this dynamic, the pedagogical-
mathematical objectives (reading the mathematical world, succeeding academically in the
traditional sense, and changing personal orientations towards mathematics) are not left out
(Gutstein, 2006). To achieve these purposes, the permanent interconnection of community
knowledge, classical knowledge, and critical knowledge is considered to obtain generative
themes. They comprise “the dialectical relationship between the key social contradictions
in their (people’s) lives and how they perceive them and interact with them” (Gutstein,
2016, p. 458). In this way, generative themes should consider aspects coming from the
social problems linked to the life of the students locally or distantly while considering the
primordial character of the knowledge coming from the community. One of the funda-
mental ways in which these topics can be integrated into the classroom is through projects
(Gutstein, 2007) supported by a mathematics curriculum whose orientation towards real-
ism favors the proposal (Gutstein, 2006). This is how the reading and writing of the world
are made concrete through mathematics.

A case in which the central thesis of the guiding orientation could be developed is gen-
der inequality. In Peru, the troubles associated with gender inequality, a phenomenon that
has deep-rooted social and cultural characteristics, have been aggravated by the pandemic
(Mannarelli et al., 2020). One work that focuses on this inequality from the perspective of
mathematics education developed in Peru is Chévez’s (2020) analysis of some Peruvian
school mathematical textbooks under a gender approach and with the tools of the Onto-
semiotical Approach (OSA) such as the analysis of social norms and socio-mathematical
norms involved in teaching and learning processes (Godino et al., 2009). In Chéavez’s work,
some norms that reinforce gender stereotypes in problem-solving processes are diagnosed
by analyzing certain parts of the textbooks. Even though some of the textbooks’ problems
would have been written under the gender equity approach emanated from NBEC, the
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complex reality that emerged from the pandemic seems to have overtaken the approach.
For this reason, under the critical foundation aforementioned, my proposal considers that
the work of Chavez (2020) contributes with elements that can be taken advantage of to
create critical conscience from the community and classical knowledge and, later, to create
generative themes with similar problems, as suggested by Gutstein (2007). Thus, while stu-
dents are reading and writing with mathematics, the nexuses between this science, ethics,
and politics are concretized in the teaching of mathematics to contribute to overcoming a
traditional inequality.

4.2 Statistical and financial literacy

Statistical and financial literacy are the second orientation proposed, which has also theo-
retical and practical elements belonging to reading and writing the world with mathemat-
ics. Because statistical literacy is the adult ability to interpret statistical information and
discuss the reactions to such information (Gal, 2002), Watson et al. (2018) assume that
everyone would have got this ability if they had studied in a way linked to the practice
of statistics. Precisely, the current situation requires the development of statistical literacy
skills through the practice, given the great dispersion of information and use of data for
decision-making. Peru has not been an exception to this reality (Morel, 2020), which poses
the challenge of using and analyzing data under the critical guiding orientation mentioned
above. Along these lines, a proposal derived from Gutstein (2006) can be considered,
which affirms the possibility of reading and writing the world with statistics (Weiland,
2019). In Peru, Osorio et al.’s (2020) work is connected to that purpose. Their work exam-
ines the potential of the PPDAC cycle (Problem-Plan-Data-Analysis-Conclusions) for the
development of capacities linked to the elaboration of statistical studies. In this experience,
the teachers are trained to develop this cycle with their students. In this way, students pose
problems that can be addressed with the help of statistics; they work collaboratively with
their teachers and arrive at critical ideas about the data provided and their context. Their
proposal could be critically reinforced if the problems raised by the students were inscribed
within the generative themes and were developed from community knowledge, as shown
by similar experiences developed by Gutstein (2006). In this way, statistical literacy with a
critical approach can be achieved.

On the other hand, financial literacy is important because it allows “understand-
ing of financial concepts and risks [...] to improve the financial well-being of individu-
als and society, and to enable participation in economic life” (OECD, 2017, p. 85). The
need for such understanding and participation has been accentuated in my country with
the pandemic at its peak (Trivelli, 2020). However, the problematic aspect of this activ-
ity is that, according to Arthur (2012), it would be linked to consumerism, individualism,
and other features linked to the capitalist economic model. According to this researcher,
a critical approach to financial literacy needs to recognize this aspect and study the his-
torical economic processes that allowed capitalism to become the predominant economic
model. Experiences connected to this purpose have already been considered in critically
focused mathematics classes (Peterson, 2015). In Peru, even though the proposals ori-
ented towards critical financial literacy have not yet understood such aspects, they meet
conditions that can be taken advantage of to reach the mentioned purpose. For example,
Chuquisana (2015) focuses on simple and compound interest topics in training teachers
to deal with the over-indebtedness of Peruvian families. The community knowledge and
the classical knowledge can interact (Gutstein, 2016) to understand how the situation of
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over-indebtedness was reached and why some financial institutions seem to encourage it. In
this way, the dynamics of debt creation and related consumer habits could be exposed and
subjected to critical action. So, financial literacy connected with reading and writing the
world with mathematics can be gained.

4.3 Digital skills as part of STEM

The third proposed orientation considers that data or financial management requires the
use of technology that, most times, is associated with computers. Given the high level of
development reached by science and technology in the current times, high use of digital
tools is necessary. With the pandemic blast and the closing of schools, the digital scenario
has become one space to overcome adversity (Rappoport et al., 2020). However, the effects
of the pandemic on the labor field, coupled with pre-existing global demands (Marope
et al., 2017), reveal the need to use technology, and especially digital elements, in a sophis-
ticated manner. Because of this, one way of considering it would be found in the STEM
approach, since, according to Crippen and Antonenko (2018), cyberlearning has become a
central skill of this approach. However, the existence of limits and dangers in ignoring ethi-
cal issues in mathematics (Ernest, 2018) and in technology (Chesky & Wolfmeyer, 2015)
has generated a critical approach to STEM that is in line with the guiding orientation of
this paper. The critical ingredient shows that “technology in STEM education be a respon-
sive activity in which scientific knowledges are applied (sic) to global environmental and
social justice” (Chesky & Wolfmeyer, 2015, p. 87). So, Trombly et al. (2020) point out
that STEM experiences are needed to reflect (and act) on the role that science plays in
marginalizing or liberating groups. In this way, the socially unfair aspects created by the
STEM approach and mentioned by Morales-Doyle and Gutstein (2019) can be taken to cre-
ate a renovated STEM approach that has elements of the classical and critical knowledge
pointed out by Gutstein (2016).

In Peru, the critical renovation of the STEM approach has not been developed on a wide
scale because the approach itself has not been disseminated. Although there are efforts by
private enterprise and the Peruvian National Council of Science and Technology agency
(CONCYTEC in Spanish) to spread information about the STEM approach (CONCY-
TEC, 2020), scientific evidence has only been documented from a study carried out in
school children by Tuya et al. (2019). It shows the advantages of the STEM approach for
the development of critical thinking and creativity. So, not only would we be ensuring the
future development of national science and technology, but also recognizing the role of
issues that generate social change through the creation of critical consciousness from sci-
entific knowledge.

4.4 Ethnomathematics of native people

In the fourth orientation, there is a significant place for ethnomathematics of native people
due to two reasons. First of all, the motto reading and writing the world through mathemat-
ics implies the processes that take place in different social groups. Each one of these groups
has different forms through which they can mathematize their reality (Alangui, 2017; Rosa
& Gavarrete, 2017). One way to approach these forms of manifestation is through ethno-
mathematics. From this perspective, Rosa and Gavarrete (2017) indicate the role of ethno-
mathematics in providing balance to the curricular emphasis on competencies and abilities,
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given the contextual and community character of ethnomathematics and the individual and
decontextualized meaning of emphasis on competencies and abilities. The authors propose,
among other innovative ways, the orientation towards social justice, an important element in
Gutstein’s (2018) proposal and which Rosa and Orey (2020) describe: “Ethnomathematics
emphasizes education for social justice, wherein it is necessary to empower individuals by
teaching them about real-world issues and instill in them the desire to seek and work towards
this goal” (p. 1150). In addition, given that the existence and culture of indigenous peoples
has been seriously threatened by the pandemic (Meneses-Navarro, et al., 2020), ethnomath-
ematics needs to be considered an orientation that crosses the mathematics curriculum to
increase the contextual, community, and solidarity aspects that the current situation caused
by the crisis requires (Rappoport et al., 2020). These aspects should be launched beyond the
native people contexts for facilitating the communication of their mathematical knowledge.

In Peru, Reyes (2018) directed and reported an experience on the incorporation of
ethnomathematical aspects from the Kafiari community (in the Peruvian North Andean
region) in the mathematics curriculum. In this experience, six elements are indicated for
the curricular treatment:

(1) The cultural experience; (2) The systematization of ethnomathematical knowledge;
(3) The resolution of a mathematical problem of the socio-cultural situation; (4) The
use of strategies and ancestral instruments; (5) The communication and representation
of the resolution process; and (6) The reflection in the Peruvian north. (p. 46).

Considering the theoretical aspects guiding this essay, some of the elements mentioned
by Reyes (2018) show an appropriate description of the context and community knowledge
and contribute to classic knowledge. As we have seen, this description is a fundamental
aspect for the creation of generative situations in Gutstein’s proposal (2018). Therefore,
it provides abundant material to arrive at writing the world, given the situations of social
injustice in which the Kafari ethnic group develops its life (Reyes, 2018). In this way, the
aspects of ethnomathematics I proposed in actual situations could be achieved.

4.5 Problem-posing and problem-solving approach

Finally, the fifth orientation considers the two sides of facing a mathematical problem: pos-
ing it and solving it. To justify this, I note the complex reality caused by the pandemic
and described in the previous paragraphs. It is commonplace that classrooms should deal
with this situation (Engelbrecht et al., 2020). Coincidently, problem solving is regarded
as an important activity in mathematics. These reasons could justify the introduction of
problems as key elements in a mathematics curriculum. Moreover, the theses developed
by Gutstein (2018) on reading and writing the world with mathematics need to develop
the activity of problem posing (Morales-Doyle & Gutstein, 2019) as a source of critical
consciousness of reality and as a part of the strategy of work with the generating themes
and the different types of knowledge (community, classical and critical knowledge). In this
activity, posing and solving problems would be linked to the same process.

In the case of Peruvian research, Gutstein’s approach would be connected with the pro-
posal of inquiry, creation, and solution of problems, developed by the Peruvian scholar
Malaspina (2019, 2020a, b). I assert this since even though Malaspina’s proposal does not
mention social justice as its direct purpose, the skills and attitudes put into play around
the knowledge related to students’ contexts to pose problems and solve them can allow the
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development of mathematics with a critical approach. Thus, the tools contemplated specifi-
cally for the posing of problems (such as the reading of the episode taken from the reality of
the classroom and the phases about the creation of problems by variation and elaboration)
that allow challenging the knowledge and mathematical competencies, with the consequent
emotional involvement of those who learn, would make up important aspects for the reading
of the world and its writing in the way proposed by Morales-Doyle and Gutstein (2019). So,
students would translate the troublesome aspects of their environment in mathematics prob-
lems to solve them and, as a result, changing and improving their actual situations.

5 Conclusions

In this paper, I aimed to sketch new curricular orientations in mathematics belonging to Peru-
vian basic education to face the new normality generated by the pandemic. As we have seen,
despite the emergency measures taken to address the educational problems generated by the
COVID-19 pandemic, the positive and negative social, economic, scientific, and emotional
factors that shape the new emergent normality impact mathematics and, therefore, its teach-
ing. Therefore, new curricular orientations of mathematics in basic education are needed that
are adequate to the new and challenging normality. However, this normality should be better
than the current situation in its varied dimensions. For this reason, from the mathematics with
a critical approach, which has the motto of reading and writing the world with mathematics,
and taking advantage of some Peruvian research and teaching experiences, I propose a cur-
riculum positioned to address ethical and political issues (as a central element), statistical
and financial literacy, digital skills as part of STEM, ethnomathematics of native people, and
problem-posing and problem-solving approaches. With this kind of curriculum, the Peruvian
people not only will be prepared for overcoming the educational impact of this and future
pandemics, but also they will build a fairer society from the mathematics curriculum.
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