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Challenges for numeracy
awareness in the 21st century:
making visible the invisible

Javier Diez-Palomar®*, Mimar Ramis-Salas?, lvan Mo¢nik?,
Marijana Simonic¢? and Kees Hoogland?

!Department of Linguistic, Sciences and Mathematics Education, University of Barcelona, Barcelona,
Spain, °DISORA, Maribor, Slovenia, *HU University of Applied Sciences Utrecht, Utrecht, Netherlands

Introduction: The contemporary scientific literature indicates that numeracy is a
multifaceted concept. The ongoing societal and technological transformations
underscore the imperative to re-evaluate the attributes characterizing a numerate
individual and the strategic initiatives that policymakers should devise and
implement to ensure that individuals are not marginalized from participation in
public and private domains due to their lack of numeracy proficiency. Numerous
empirical investigations on humeracy consistently affirm its pivotal role in enabling
individuals to engage autonomously across diverse contexts within their daily
lives. However, numeracy's fundamental role has often been neglected in our
societies. The present study scrutinizes the overarching challenges associated
with numeracy, particularly emphasizing the challenges regarding healthcare,
finance, and the critical utilization and interpretation of data awareness.

Methods: A two-phase research framework was adopted to address this inquiry.
A comprehensive literature review was conducted to discern the prevalent
challenges regarding numeracy awareness. Subsequently, two illustrative case
studies were undertaken in Slovenia and Spain to contrast and deliberate upon
the insights derived from the literature review. Qualitative research methods were
employed to engage in a nuanced exploration of the gathered data.

Results: This empirical analysis deduced guidelines aimed at enhancing awareness
and ameliorating some of these challenges.

Discussion and Conclusion: We conclude that making visible the awareness that
adults already have about numeracy in aspects of their lives, such as finance,
health, or the use and critical interpretation of data, can give policymakers and
curriculum developers clues to design effective numeracy programs to address
the multifaceted challenges confronting contemporary society, both in the
immediate and foreseeable future.

KEYWORDS

numeracy, adults learning mathematics, Common European Numeracy Framework,
mathematics education, mathematics knowledge and skills

Introduction

In 2000, Coben wrote that some mathematics are invisible and that we tend to refer to them

» «

as ‘common sense;” “the mathematics that one can do but that one does not recognize as
mathematics” (Coben, 2000b, p. 55). When we talk about numeracy, one of the main problems

is that whatever numeracy is, it tends to go “unnoticed” because it is generally a skill that is not
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made visible. Despite many efforts to define and substantiate numeracy,
it has always been considered as the “little sister” of literacy. This means
that either it is omitted, or it appears as just another aspect of literacy.
It turns out that many languages do not even have a word for the
English concept of “numeracy;” which suggests the secondary role (or
subsumed to literacy) attributed to the concept. Only recently attention
has been drawn to this circumstance, even though there is already a
tradition of more than 30 years of international studies to find out (or
determine) the level of understanding and use of mathematics by
adults (Coben et al., 2000; Safford-Ramus et al., 2016, 2018).

Numeracy is a much-disputed concept, which has been defined
and analyzed on various occasions since it was used for the first time
in the middle of the last century (Crowther, 1959). To this day, the
OECD defines numeracy in the Program for the International
Assessment of Adult Competencies (PIAAC) as “accessing, using and
reasoning critically with mathematical content, information and ideas
represented in multiple ways to engage in and manage the
mathematical demands of a range of situations in adult life”
[Organisation for Economic Co-operation and Development (OECD),
2021, p. 93]. This definition has been created to be operational because
it is aimed at measuring the level of numeracy of adults in the
countries participating in PIAAC. Still, it is not the only definition that
exists. If we broaden our gaze, we find that what we now call numeracy
was called “quantitative literacy” or “mathematical literacy” years ago
and that only after a long process of conceptual transformations did
the concept of numeracy end up being defined as a social practice;
very far from that initial idea that appeared in the report of Crowther
(1959), where numeracy was only identified with knowing how to
perform a series of arithmetic operations using the existing algorithms
correctly and appropriately. In recent years, numeracy has been
integrated with cultural, social, personal, and emotional aspects.
Below, we argue that it has become a multifaceted concept.

This article is the product of two case studies that have been
carried out in Spain and Slovenia, two of the countries that participate
in the Erasmus+ project Numeracy in Practice (NiP), which is currently
running for the period 2022-2024. First, we indicate the research
work that we present here and the methods that have been used to
collect evidence and discuss it. Then, the different findings are
presented, organized according to the main areas that have been used
in the NiP project concerning numeracy awareness: general, financial,
health and critical use and interpretation of media. Based on these
four thematic foci, current challenges regarding numeracy awareness
are identified. We finalize this paper with a reflection on the impact of
this sort of work on future lines of action.

Rationale and research focus: numeracy as
a multifaceted concept

Numeracy is a concept that goes beyond arithmetic content. It is
considered a transversal competence, which is present not only in the
different areas, contents, and processes of mathematics (problem-
solving, communication, reasoning, representations, numerical
thinking, measurement, geometry, probability, statistics, etc.). It is
also part of what we need to take a critical look at our environment
and be able to participate actively, informally, and autonomously.
This, of course, poses many challenges, especially in today’s world, in
which all of us face situations where we must read, understand
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information, perhaps calculate things, think or interpret numerical
or mathematical information, make decisions, and even use
technologies (Apps, programs, etc.). All of it contains a good amount
of math (sometimes even invisibly, since we use the tool without
thinking about the “math” it contains and the “math processing” it
performs). Think, for example, of any smartphone or smartwatch
App that solves for us a series of practical numeracy problems, such
as calculating the restaurant tip, the time zone of the different
international participants in an online meeting, the number of
calories I must eat to be in the “acceptable” zone of the “body score,”
the time at which I have to go to sleep, when the menstrual cycle is
expected, and so forth. How much math does the smartwatch do
without us knowing? What algorithms are programmed for us and
which, often without thinking about it, we trust blindly without
asking ourselves how they are made or if they fit our situation? The
OECD states that numeracy, literacy, and digital skills are the pillars
of the basic skills in the 21st Century [Organisation for Economic
Co-operation and Development (OECD), 2021]. This statement is
very strong because it shows that our society is undergoing a so-called
“mathematisation” Mathematics and numeracy are increasingly
present in our forms of communication and action (Hoogland and
Stoker, 2021; Hoogland and Diez-Palomar, 2022).

Several authors have endeavored to offer a concrete definition of
numeracy. After more than 70 years of discussion, a widespread
agreement is that numeracy is not just mathematics, it is more (Arney,
2002; O’'Donoghue, 2003; Barwell, 2004; Callingham and Beswick,
2015). In Table 1, some relevant quotes are included endorsing
this idea:

For many years, numeracy was associated with “basic arithmetic”
until later on the recommendations from the international scientific
community repeated and refined the Cockcroft’s rejection of letting
numeracy means basic arithmetic (Cockeroft’s, 1982; Gal et al., 2009;
Gal and Tout, 2014; Tout et al., 2017; Hoogland et al., 2018). Already
in the last two decades of the last century, most authors expanded
their point of view and began to see numeracy as a mathematical
competence embedded in everyday life (Sewell, 1981; Withnall, 1994),
moving from a notion of numeracy as “knowing” to a vision of this

TABLE 1 Definition of numeracy related to mathematics.

Numeracy as | Unlike mathematics, which is primarily about a Platonic realm of

distinct from | abstract structures, numeracy is often anchored in data derived

mathematics | from and attached to the empirical world (Arney, 2002, p. 5).

Numeracy is different from mathematics. Mathematics is
abstract, absolute and ideal. It is about creating tools and models
for understanding concepts. Numeracy is concrete and
contextual; it deals with real things in ways specific to their

context (Callingham and Beswick, 2015, p. 557).

Mathematics and numeracy are not congruent. Nor is numeracy
an accidental or automatic by-product of mathematics education
at any level. When the goal is numeracy some mathematics will
be involved but mathematical skills alone do not constitute

numeracy (O’Donoghue, 2003, p. 8).

Numeracy somehow involves the use of numbers, calculation or
diagrams in social practice, while mathematics involves some
degree of abstraction or concern with structure (Barwell, 2004,

p. 20).
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competence as “doing” (Hoogland et al., 2019). Coben, for example
proposed the following definition of numeracy:

To be numerate means to be competent, confident, and
comfortable with one’s judgments on whether to use mathematics
in a particular situation and if so, what mathematics to use, how
to do it, what degree of accuracy would be appropriate, and what
the answer means in relation to the context (Coben, 2000b, p. 35;

empbhasis in the original; Coben et al., 2003, p. 10).

The article published by Coben (1992) (What do we need to know?
Issues in numeracy research) was a turning point that laid the
foundations for establishing a new field of research: the learning of
mathematics by adults. The international forum Adults Learning
Mathematics (ALM) was then created, and an effort to investigate the
relationship between adults and mathematics from education was
begun in a more rigorous and systematized manner. The OECD
endorsed this effort by establishing a research agenda: the international
surveys (the first one was the International Adult Literacy Survey—
TALS—in 1996), which are still carried out today through the Program
for the International Assessment of Adult Competencies, PIAAC (first
cycle 2013-2016, second cycle 2018-2024).

What
Fundamentally, numeracy came to be understood as a set of knowledge

changes were experienced regarding numeracy?
and mathematical processes integrated into the cultural, social, personal,
and emotional lives of people. Numeracy began to be seen as a
“mathematics literacy” (Frankenstein, 1998; de Lange et al., 1999; Gellert
etal,, 2001; Jablonka, 2003). Years later, at the 2003 ALM congress held
in Strobl (Austria), Kaye (2003) presented a selection of definitions of
numeracy with which a discussion was opened in which he discussed
the convenience of abandoning the term numeracy and replacing it with
the term “mathematics literacy” Twenty years after that debate, it is
evident that numeracy won the game. Despite the difficulties in defining
its limits (even because there are languages with no comparable word to
translate it), numeracy continues to be the international term used when
referring to how adults use mathematics in their lives.

In recent years, the international scientific community has
reached a certain consensus around the idea that numeracy must
be understood as a social practice rather than a set of quantitative
contents (numbers, symbols, etc.) or procedures (addition /subtraction
structures, multiplication/division structures, proportional reasoning,
etc.). Now, “numeracy” focuses on the social use given to these
contents and processes (Figure 1).

In this context, the Erasmus+ Project Numeracy in Practice that
frames the study being presented in this article, the concept of
numeracy is defined as a multifaceted concept, which cannot
be understood only as a competence, as a set of knowledge or as a
social practice alone. It is considered to be all these different aspects
together. The concept of numeracy and numerate behavior
encompasses more than just substantive mathematical knowledge
and skills. It is about managing all kinds of situations that require
mathematical insight, knowledge, and skills, as described in the
PIAAC definition—competencies which enable individuals to take
adequate actions in situations which need further elaboration.
Higher-order skills, provisions about mathematics, and the situation
in which mathematical activities occur play an essential role. The use
of mathematical knowledge and skills (content) in daily life is always
situation-specific (in context). The quality of the mathematical action
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depends on how the person relates himself to his or her mathematical
knowledge and skills (dispositions) and the extent to which he/she
can oversee and control a situation (higher-order skills).

Numerate behavior is permanently embedded in a context. Some
numeracy takes place in everyday life, such as in daily activities of the
individual, like cooking. Numeracy can also be in the context of work
and professional settings, ranging from simple lists of numbers to
complex algorithm-driven applications. In the framework of the
second cycle of PIAAC, the contexts in which numeracy is defined
include three areas: the personal, the work, and the societal/
community (Tout et al., 2021).

On the other hand, being numerically competent involves using a
series of higher-order skills. Many of those that appear in Figure 2
have already been mentioned in various frameworks on numeracy
[Organisation for Economic Co-operation and Development (OECD),
2021]. There is also an overlap with the so-called 21st Century Skills.
his/her
experiences—uses higher-order skills. Everybody makes decisions,

Every individual—whatever cognitive abilities and
reasons, and processes information. These skills include managing and
analyzing situations, but also critical thinking and problem-solving
and obviously, they can also be improved by many individuals.

Content knowledge and skills matter to improve numerate
behavior. The first four subcategories—quantity and number,
dimension and shape, pattern, relationship and change, data, and
chance—can be found in most frameworks regarding mathematics or
numeracy outside the formal school system. They can be considered
the contemporary replacements of the Algebra-and-Geometry
division, which dominated the 19th and 20th centuries. The use of
(digital) tools and applications is another set of subcategories relevant
today to cope with situations in our digitalized society.

Finally, another facet of the framework that we use here is
dispositions (Hoogland and Diez-Palomar, 2022). Adult numeracy
dispositions develop throughout life, starting from childhood and
compulsory school. They depend on people’s capabilities, beliefs and
feelings concerning mathematics. Still, they are also influenced by
external positive and negative experiences: how and what mathematics
was learned in schools and experiences in lived-in situations. Students
who perform better in school mathematics may have good math and
numeracy provisions: feeling confident with numbers, pleasure with
numbers, and recognizing the usefulness of mathematics. Conversely,
students with negative experiences may develop negative feelings for
numbers, less self-confidence or even math anxiety. The
disappointment when receiving low marks for mathematics may have
an enormous influence on the numeracy capacities of the future adult.

Materials and methods

In this article, our main objective is to make numeracy visible.
Why is numeracy important? Why is it important to run campaigns
to draw attention to numeracy? What are the challenges for this? In
what situations, behaviors, and contexts in our daily lives is numeracy
present, and what challenges does this entail from the point of view
of making it visible? What opportunities for future action can we find
by making numeracy visible to everyone? Until now, most of the
existing scientific literature on numeracy has always been dedicated
either to defining the concept or to developing tools (frameworks) to
be able to measure it in quantitative or qualitative studies, such as
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NUMERACY CONCEPTUAL DEVELOPMENT

1950 - 1975 1975 - 2000

Mathematics in
contexts of
everyday life

Basic (arithmetic)
skills

Realistic
mathematics
education

FIGURE 1
Numeracy conceptual development (Hoogland et al., 2019).

2000-2025

Mathematics
integrated with the
cultural, social,
personal, and
emotional

Numeracy /
mathematical
literacy

Numeracy is the plethora of
observed numerate social
practices (integrated with the
cultural, social, personal,
emotional, and power relations)

Numeracy as a social
practice

Context

Everyday life
Work-related
Citizenship
Further learning
Finances

Health and care
Recreation

Knowledge and skills

Quantity and number
Dimension and shape
Pattern, relationships and
change

Data and chance

Using a calculator

Using spreadsheets
Using digital skills

FIGURE 2

Common European Numeracy Framework (CENF; Hoogland et al.,, 2021a).

Higher order skills

Managing situations
Analysing situations
Processing information
Reasoning
Mathematising
Problem solving
Critical thinking

COGNITIVE
PROCESSES

Dispositions

Self-confidence
Affection
Beliefs
Collaborations
Flexibility

Math anxiety
Math difficulties

DISPOSITIONS

IALS, ALL, PIAAC, In Balance, CENE, and so forth. In this article,
we do something that has only been partially done in the field of adult
education or studies of a socio-cultural nature (studies of the
“mathematics” present in the cultural practices of human groups):
we want to identify the numeracy that appears in the different
contexts of daily life and make it visible. As this statement is very
general, to specify (and operationalize) the study, we talk about four
areas: general, finances, health, and critical use and interpretation of
media. The objective is to make numeracy visible in these four areas.

Research design
The research questions of the study reported here are: what are the

challenges regarding numeracy awareness today? And what prospects
for future initiatives can be discerned by rendering numeracy apparent

Frontiers in Education

to all? The study we report here was organized in two phases to answer
this question.

A systematic review of scientific literature was carried out in the
first phase. The objective of this phase was to find the recent
contributions made so far on numeracy when trying to make it visible.
To do this, we first review what numeracy means since this concept
has been defined differently over time (Hoogland et al., 2019, 2021a).
The study reported in this paper focuses on numeracy as a multifaceted
construct defined within the Common European Numeracy Framework
(CENF) and Numeracy in Practice (NiP) projects. To guide the
systematic review of the scientific literature, we used the four thematic
axes of numeracy defined in the NiP project: general, finances, health
and critical use and interpretation of media.

Drawing on identifying the principal contributions within the
current body of research on numeracy across the aforementioned four
domains, we proceeded to the second phase of our study. In this
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subsequent phase, we embarked on a further examination, contrasting
the findings extracted from our systematic literature review with the
perspectives and insights of adults. To facilitate this undertaking,
we conducted two case studies, one in Spain and the other in Slovenia,
given that these two countries are members of the consortium of
partners involved in the Numeracy in Practice (NiP) project, which
serves as the overarching framework for our investigation. We used a
“focus group” as a research instrument in both case studies.

The primary aim of these two-fold case studies was to contrast the
conclusions from the studies scrutinized in our systematic literature
review against the experiential knowledge imparted by participants in
the focus groups held as part of the case studies. In this manner,
we endeavored to incorporate the voices of adults into a dialog
designed to delve deeper into the findings about numeracy awareness
within the four thematic dimensions outlined in the NiP project. This
methodological approach adheres to the communicative methodology
articulated by Gomez et al. (2013), which is grounded in the
ontological principle positing that a comprehensive understanding of
reality is constructed by engaging all the actors involved. Details about
the data collection tools and the subsequent analytical procedures are
elaborated upon in the following sections.

Data collection instruments

First, we conducted a systematic literature review. Following Egger
etal. (2008), we defined the following inclusion and exclusion criteria
(see Table 2).

We decided not to use the PRISMA method (Moher et al., 2010)
to perform the literature review. The reason for our decision is that
PRISMA is based on a targeted search with standard words and
combinations of words (keywords) in databases without considering
prior knowledge on the subject, so this method has the serious flaw of
including irrelevant or little-known studies in the literature review. At
the same time, it omits other studies that all of us who work in
numeracy studies know are essential references but that the algorithm
does not recognize (due to, for instance, the use of everyday
expressions or non-normative ones in the title of the paper, or because
the word “numeracy” does not appear in it, or similar reasons), and
therefore are excluded from the search results.

For this reason, we have preferred to use an approach closer to the
Delphi method (Brady, 2015), to carry out a targeted search drawing
on the inclusion criteria displayed in Table 2, including authors and
common sources in the field of numeracy study [i.e., international
surveys, such as ALL, PIAAC; well-known research studies, such as
CENE Hamburg Numeracy Project, Numeric (All), MiA, In Balance;
Handbooks and reference proceedings in the field, such as Coben
et al,, 2000, Safford-Ramus et al., 2016, among others]. At the same
time, this search has been complemented with the use of search
engines such as Google Scholar, the Web of Science search engine,
Scopus, and the EU Cordis research projects search engine to
complement the literature review as we are aware that in addition to
expert knowledge on the subject, the use of these other sources is
relevant to find, identify and include other less known studies that also
respond to the objective of our study.

Secondly, we carried out two focus groups (one in Spain and the
other in Slovenia). Focus groups are commonly used in educational
research (Denzin and Ryan, 2007). Focus groups stand apart from
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TABLE 2 Inclusion and exclusion criteria for the systematic literature

review.

Inclusion criteria

Rationale: Domains of numeracy
awareness:

o General

« Financial

o Health

o Critical use and interpretation of

media

Scope: Adult education, VET, formal,
non-formal and informal learning

environments

Period: From 1990s to current
Sources: previous reviews published in
scientific journals or publishers (i.e.,
Springer, Adults Learning Mathematics:

An International Journal, etc.) identified

‘ Exclusion criteria

Rationale: other fields of numeracy
not related to the four domains of
numeracy awareness aforementioned
(i.e., numeracy tests, numeracy in
early childhood, numeracy and

manipulatives, etc.)

Scope: children education (up to

18 years old)

Period: Older than 1990s

Sources: documents from non-
scientific sources (i.e., magazines,
leaflets, etc.), including papers and

articles published in newspapers, etc.

using search engines such as Web of
Science, Scopus or similar; proceedings
from national and international
conferences in the field (i.e., Adults
Learning Mathematics-ALM, etc.), or
similar (i.e., Congress of European
Research in Mathematics Education-
CERME, etc.); scientific articles, reports,
etc., included in scientific databases (i.e.,
ERIC); international surveys (i.e.,
PIAAC); international scientific research
projects (i.e., CENF, Hamburg
Numeracy Project, etc.) identified by

using search engines such as EU Cordis.

other forms of group interviews by the researcher’s use of a
predetermined set of directed inquiries tailored to evoke group
perspectives on a particular subject. Participants in the focus groups
(both in Spain and Slovenia) included: adult learners (with basic
academic skills up to ISCED level 2) and teachers in adult education.
The objective of these two focus groups conducted in Spain and
Slovenia was to collect the voices of the participants (mathematics
teachers in adult education, adult learners, and other stakeholders) to
validate the contributions identified through the review of scientific
literature. It is essential to say that a representative sample has yet to
be made and that the results presented below cannot be generalized.
The intention has been to identify relevant topics that future research
would need to contrast with surveys carried out with representative
samples. Our objective here has only been to identify items that could
raise awareness and make numeracy visible in the four areas defined
above: general, finances, health and critical use and interpretation
of media.

The systematic literature review was employed to methodically
consolidate the principal contributions of the international scientific
community on our subject of inquiry. This review served the two-fold
purpose of refining the scope of our investigation and identifying the
key insights substantiated by prior research. Equipped with this
structured foundation, we formulated an instrument tailored to probe
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the extent of these contributions within two distinct groups—adult
learners and teachers of adult learners—drawn from Spain and
Slovenia. These countries are members of the NiP project consortium,
and our selection criterion focused on individuals engaged in adult
education, with participants falling into the categories of adult
education students (lacking higher education) and adult
education teachers.

Our choice of employing focus groups was deliberate, given that
the conversational dynamics

among participants engender

spontaneous discussions that often yield unanticipated,
non-standardized ideas. This conversational spontaneity enriches the
original question script of the instrument. Additionally, an instrument
featuring a predefined set of questions to steer focus group
conversations ensures reproducibility across diverse contexts, as was
the case in Spain and Slovenia. This, in turn, facilitates the combination
of data for comparative analysis. Nonetheless, it is important to
acknowledge that, as detailed in the limitations section toward the
conclusion of this paper, the focus group methodology is inherently
circumscribed in its capacity for generalization, extending only to the
participants within the two case studies. While focus groups permit
in-depth exploration of the subject of study by affording interviewers
the flexibility to pursue unscripted inquiries, these findings must
through

representative samples, thereby allowing for broader applicability to

subsequently be corroborated studies employing

the entire study population.

Data analysis instruments

To analyze the data collected, we have drawn on the Grounded
Theory (GT; Strauss and Corbin, 1994; Glaser and Strauss, 2017). The
GT is a research approach for the study design, data collection and
analysis. According to the GT, the categories of analysis (the codes)
emerge from the discourse analysis (Gee, 2014) of the data collected
during the fieldwork. Thanks to the literature review, we had prior
knowledge about the object of study (numeracy), which we had
already defined and categorized elsewhere (CENF framework,
Hoogland et al., 2021b). Building on that extensive work, we use the
areas and facets defined in the CENF and NiP projects. There are four
areas of awareness: general, finance, health, and critical use and
interpretation of media. The facets are context, mathematical
knowledge and skills, higher-order skills, and dispositions (see
Figure 2). Both the domains and the facets have been combined
during the analysis (that is, we looked for evidence corresponding to
the four facets for each of the domains). On the other hand, as the
objective of this study was to find challenges regarding numeracy
awareness in these four areas, we also used the GT to maintain an
open stance regarding new topics, items, or variables that we could not
know a priori before to carry out fieldwork. The result has been
organized in Table 3.

Results

In what follows, we present the results that have been obtained,
both stemming from the revision of the scientific literature as from the
contributions drawn from the two focus groups conducted in the two
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countries participating in this study. The findings are organized into
topics to facilitate their presentation.

Challenges regarding numeracy awareness,
in general terms, in the 21st century

The first challenge we have encountered is the difficulty in
identifying numeracy aspects, contents, or behaviors from daily life
that are currently considered components of numerate behavior
(Hoogland et al., 2021b; Tout et al., 2021). In the framework from
where we depart as a reference in this study (the Common European
Numeracy Framework), numeracy is a multifaceted concept that refers
to mathematical knowledge and skills (including quantity and
number, dimension and shape, patterns, relationships and change,
data and chance, using a calculator, using spreadsheets, and using
digital skills), that are used in different contexts (everyday life, working
place, citizenship, further learning, finances, health and care, and
recreation), and that puts in place a series of higher order skills
measured also by the dispositions of the person.

Numeracy appears when a person makes a sum and when solving
a problem in everyday life. However, while performing an arithmetic
operation is usually always identified as an example of numeracy, other
actions, such as solving a problematic situation, are only sometimes
associated with using either mathematical knowledge and skills or
higher-order skills related to mathematical thinking. For example,
when one decides to take an alternative route during rush hour to avoid
traffic on the main road, this behavior is usually associated with
common sense rather than with a rational calculation of the time it will
take to reach the destination. Coben (2000a) relates several similar
examples, which broadly coincide with what we have found two
decades later, both in the case of the participants in the focus group in
Slovenia and in the one we carried out in Spain. When asked about
examples to identify numeracy, the most common one is usually either

“doing the shopping,” “adapting a recipe for four people to a larger
number of diners,” or “doing chores” The following quote illustrates the

type of comments made by people who participated in this study:

TABLE 3 Challenges related to numeracy awareness in the four
dimensions raised in the NiP research project.

General challenges

« Making visible the invisible

« Familiarity is associated with common sense, and non-familiar situations are
related to “mathematics”

« From “knowing” to “doing”

« The transferability

« Number sense and numeracy

Health numeracy challenges
« Estimations

« Dispositions: beliefs

Financial numeracy challenges
« Complexity
« Mathematical knowledge and skills

Numeracy for the critical use and interpretation of media challenges

« Mathematical knowledge and skills

« Agency
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Some days ago, for example, I bought four things. It was not my
initial idea to buy so much, so I had little money in my purse. But
then I was counting, and when I went to pay, it was just what I had
in my purse (Adult learner, Spanish focus group).

According to Coben (2000b), mathematics is associated with
common sense when it is invisible. She illustrates it with the
following quote:

You measure, put up shelves, distance, sire, and the brackets,
where they go - that all involve general maths. To me, though,
that’s just common sense. [...] You do not think of [it] as being
math (Coben, 2000b, p. 57).

Our data aligns with Coben’s assertion concerning the invisibility
nature of numeracy. For instance, in the case study carried out in
Slovenia, one of the participants noticed that:

Although we use numeracy quite a lot on a daily basis, we are
rarely aware of it (Adult learner, Slovenian focus group).

This person acknowledges the ubiquity of numeracy within
everyday life scenarios. Nevertheless, it is noteworthy that people need
to maintain a conscious awareness of this omnipresence.

While numeracy practices are not visible, they are part of a
numerical behavior, a way of acting and resolving the different
situations that we encounter in daily life, in the workplace, when
we exercise our citizenship, or in any of the other situations that
Hoogland et al. (2021b) highlight as “contexts”

However, when one asks about instances of employing numerical
concepts in any of the contexts emphasized by Hoogland et al.
(2021Db), the notion of “‘common sense” appears to yield to a
recognition that the activities in question are intricately connected to
the domain of mathematics.

Unconsciously, all our lives, we are doing mathematics. Without
us realizing. Even when we go to the supermarket.

Well, there’s more, is not it?

Yes, of course. How much does each thing you have in the
trolley cost? To know more or less what you are going to pay
(Adult learner, Spanish focus group).

As these mathematical aspects cease to remain concealed, they
undergo a transformation into explicit mathematics within the
discourse of the individuals involved in the two focus groups. The
subsequent quotation from the Slovenian case study exemplifies
this assertion:

Numeracy is associated closely to mathematics, so people think
they are the same thing (Adult learner, Slovenian focus group).

It is of paramount importance to underscore that the participants
in this study consciously avoid the use of the term “numeracy” in their
discourse, primarily because neither the Spanish nor Slovenian
languages possess a direct equivalent for this concept. When explicitly
discussing their engagement with numerical concepts, they employ
the term “mathematics”
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On the other hand, another critical aspect to highlight in the
discourse of the people who participated in this study is that they seem
to establish a distinction between “daily life mathematics” and “school
mathematics” The teachers who work in adult education centers who
participated in the Spanish focus group say that the difficulties occur
in the second case when we are talking about “school mathematics”

The difficulties, where do you find them? In the fact that they do
not know how to do subtraction, or that they do know how to
subtract in their life, but they do not know how to do it in their
notebook? In the notebook. They do not know how to do it in the
notebook because, in the real world, no one tricks them. They
know how to count. But of course, you do subtraction, and if
you have to “carry; they no longer know... the concept of... how
do I explain it to them: units, tens, hundreds. There is no way. And
here I find that I do not know how to do it. T look at little children’s
books, but of course, it’s so evident here. If only I could have such
a basic thing. Think that sometimes it's because some people do
not even know how to hold a pencil and have never been to school

(Teacher, Spanish focus group).

The review of the scientific literature is consistent with this
distinction (Civil, 2002). Diez-Palomar (2020) states that women who
go to adult schools to study the basic level of education usually use
different mental strategies to count and solve problems, sometimes
totally different from “pencil and paper” school strategies. For
example, the case of subtraction by inverse addition is a widespread
mental strategy when shopping and differs entirely from subtraction
“by positional value” An older woman, for an entire semester, was
trying to understand the meaning of “borrowing one” to apply the
subtraction algorithm when the minuend unit is smaller than the
subtrahend unit, and it is necessary to “borrow a unit from the tens”
(for example, when you want to subtract 25 minus 19; to subtract nine
from five, you have to ask a 10 from 20 to have 15 and then be able to
subtract the 9). Nobody does that kind of subtraction when they go
shopping. Thanks to the egalitarian dialog established in that case, that
lady could overcome a negative disposition toward the place value
algorithm of subtraction (since she had developed a negative self-
confidence, saying that she was incapable of subtracting). Talking with
the facilitator made it evident to her that she knew how to subtract
because she “added” from 19 to 25 to obtain the result (the difference),
and that result was correct. This example, consistent with the
comments that came out in the focus groups of our study, shows
another key finding: that there is a tension between “invisible”
numerical behavior (those strategies that we use as if it were common
sense, in Coben’s terms), and visible mathematics in school
through algorithms.

Numeracy and health awareness

Health is another of the areas highlighted in the Erasmus+ project
Numeracy in Practice that frames the study we are presenting in this
paper. There is an exhaustive list of works that have been done on
numeracy and health. Most fall within the health field as a “profession”
(for example, nursing). Many studies on nursing and numeracy
highlight the critical role of context. In a well-known ethnographic
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study on proportional reasoning, Hoyles et al. (2001) highlighted that
nurses could use proportional calculation strategies in practices
situated in context. Still, when the same knowledge was abstractly
presented to them in very different situations far from their daily
practice, they had difficulties coordinating their mathematical
knowledge. Coben and Weeks (2014) also highlight the importance of
using real contexts (as part of designing an environment for evaluating
nurses’ numeracy). Eastwood et al. (2011) highlight the low numeracy
competencies among qualified nurses and nursing students. The main
errors they identify include conceptual, arithmetic, and computational
ones. In their study, many nurses appeared to make errors in precision
calculations (both conceptual and arithmetic). This analysis is
consistent with other similar studies (Jukes and Gilchrist, 2006), and
has motivated the design of professional training programs aimed at
addressing these types of problems (Warburton and Kahn, 2007;
O'Reilly et al., 2020).

From the point of view of health as a practice that people carry out
in their lives, there is also abundant literature suggesting that many
people have difficulties understanding (and following) the timing of
the treatments prescribed by the doctor, the calculation of dosages,
understanding laboratory values in individual reports, risks, and
benefits of therapies, or getting (or not) a vaccine, etc. (Ancker and
Kaufman, 2007). Golbeck and colleagues define health numeracy as
“the degree to which individuals have the capacity to access, process,
interpret, communicate, and act on numerical, quantitative, graphical,
biostatistical, and probabilistic health information needed to make
effective health decisions” (Golbeck et al., 2005, p. 375). Starting from
this definition, most studies have analyzed aspects such as people’s
ability to manipulate percentages and proportions, read and
understand medication leaflets (Sanmamed et al., 2013), understand,
organizing and communicate the schedules to take medicines, or the
ability to use tables and graphs. While some studies talk about the
competencies that people have in this type of practice, in others, the
focus is on the effects of changing the numerical representation (for
example, going from using a graph to a table of values).

In the case of the people who have participated in the case studies
of this study, a clear example is that which refers to diets and the
calculation of the number of calories and the amount of food to eat.
Diet is a topic that is of interest to some of the people who participated
in the study, and they use its numeracy to calculate the calorie content
of foods, make comparisons, estimates, and make decisions about
what to eat and what not to eat, based on the results of those
calculations. In this case, one of the key issues that arises here is the
estimation and precision of the calculations. Most of the time, the
decision is based on an estimate (which, from a purely mathematical
point of view, implies assuming tolerance margins rather than
considering the precise calculation).

Another recurring example is calculating dosages; in this case, the
task consists of taking half of a pill (which shape is a cercle). How
exactly to cut a pill which is a cercle, in half? This situation is common
and involves geometric thinking, estimation, and most of the time, the
person ends up using a “visual” approach to break the pill “more or
less” by what looks like “half”

They call you from the hospital and tell you: look, 'm from the
hospital and we'll change your appointment. Sometimes you do
not even know how to take the date they tell you... But you have
made me think about medication: look, the other day we did this
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in the classroom: the teacher told us: imagine that you must take
a pill, and you have it to split in two. You must take half of the pill;
But how much is “half”? How much is a “quarter”? What if the pill
is a round one? How do you make sure you cut “half” exactly, so
you do not take more than the dose? (Adult learner, Spanish

focus group).

Similarly, a teacher working with adult people in Slovenia
stated that:

Interpreting data like dosage and frequency of medicine intake
can be challenging for low-educated individuals. As a teacher of
disadvantaged adults, I come across examples of needing help
understanding these things when taking medicine (Teacher,
Slovenian focus group).

Undoubtedly, innumeracy, or the possession of limited numeracy
skills, exerts a profound and far-reaching influence on individuals’
health status and their capacity to oversee their own well-being or the
well-being of those reliant upon them.

Being able to interpret numerical data can mean a difference
between positive and negative health outcomes (Teacher,
Slovenian focus group).

Several previous studies have confirmed the use of estimation as
a preferred decision-making strategy (Curry et al., 1996). Adults
prefer to make approximate (mental) calculations and adjust their
actions to these calculations in most contexts (everyday life, recreation,
citizenship, etc.). Ancker and Kaufman (2007) point to finance as one
of the exceptions to this rule. According to them, “applying an
estimation heuristic is generally quicker and simpler than calculating
and is often sufficient for decision-making situations (e.g., choosing
groceries while meeting a budget)” (Ancker and Kaufman, 2007,
p- 715). It is also a behavior consistent with Coben’s (2000b) idea of
the invisibility of mathematics.

In our case, in addition, another variable to take into account also
appears: as a result of the pandemic situation and the debate about
whether or not to get the COVID-19 vaccines, some of the people
who participated in the focus group in Spain stated that their decision
was motivated more by confidence (or not) in the safety of the
vaccine, than by a precise calculation of the probabilities of
contracting (or not) the disease, percentage of effectiveness of the
vaccine, and percentage of cases in which the vaccine had produced
adverse side effects. Using beliefs as criteria for making numerical
decisions instead of numerical reasoning has been reported in many
other cases (Plaza, 2021).

Numeracy and finances

According to the EU, only 45% of the European population
understand simple and compound interest, and 20% understand the
link between interest rates and bond prices; 35% need to understand
what inflation is, and 34% do not understand that an investment with
a higher return is likely to be riskier (Eurobarometer, 2023). In Spain,
for example, people remember the case of the futures market. A
decade ago, when the global financial crisis occurred due to the real
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estate market bubble, many people were recruited by banks to invest
in the futures market, buying shares in products that did not exist,
with the confidence that they would later become produce and
investors were going to earn large amounts of money through interest.
The financial market crashed, and those people lost their life savings.
Something similar has happened (or is happening) with
cryptocurrencies. How do we calculate financial risk? Financial
literacy (financial numeracy) is a crucial aspect, and often, the
mathematical algorithms embedded in finance are so complicated that
not even the experts themselves can know for sure what is in those
stock packages.

As Lusardi (2012) warns in the case of the USA, “In the last few
decades, financial markets around the world have become increasingly
accessible to the “small investor” as new products and financial
services have come on the market “Nevertheless, many of these
products are complex and difficult to grasp., especially for financially
unsophisticated investors” (Lusardi, 2012, p. 2). This researcher
analyses cases such as borrowing money (loans, mortgages, credit
cards) and using financial services (payday loans, pawn shops, tax
refund loans, rent-to-own shops, etc.), among other cases. In situations
like calculating compound interest, only 18% of people who
participated in the U.S. Health and Retirement study conducted in
2004 (Lusardi, 2012) were able to find the correct answer (the survey
question was the following: “Let us say you have 200 dollars in a
savings account. The account earns 10 percent interest per year. How
much would you have in the account at the end of two years?,” Lusardi,
2012, p. 3).

The results of previous research are also consistent with what
people participating in case studies say. Regarding the mathematical
knowledge and skills facet of the CENF framework, people tend to
have more difficulties with calculations involving percentages
(quantity and number) or the calculation of probabilities (data
and chance).

Different contexts also appear. The literature highlights the world
of finance as the one that usually presents the most significant
difficulties because it involves very complex and non-transparent
algorithms, which are difficult to understand even for people with
expert financial literacy. But the literature also mentions other
contexts, such as domestic finances (calculating bills, understanding
taxes on purchase receipts, calculation of tips, electricity bills,
telephone bills, etc.). Among the people who participated in this study,
the examples that are repeated the most are understanding the receipt
of electricity, telephone, or payroll. Another example is understanding
the purchase receipt:

... and we see the purchase receipt of Mercadona [grocery store],
to see where the decimals are placed ... (Adult learner, Spanish
focus group).

There is also a person who talks about the retirement pension.
These are examples that illustrate different contexts in which one (or
several) of the mathematical knowledge and skills defined in the
CENTF framework appear.

On the other hand, another of the relevant findings that stand out
from the contributions of the focus groups refers to higher-order
skills—specifically, problem-solving. In the following quote, we see
how an adult teacher states that for some adults, the difficulty is
knowing what type of calculation to do when faced with a text
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problem (something similar to what happens to children, just as has
been reported by previous problem-solving research—Polya, 1957;
Schoenfeld, 1992).

For example, the problems: addition problems... I bought a fish
that cost me 3,50. Well, there are things that are difficult to
understand. And look, some of them are readers, they swallow
books. But understanding is difficult. The first thing they ask, like
children, is: What do I have to do, add, or subtract? That’s your

question (Teacher, Spanish focus group).

However, when the situation refers to numerical competencies in
situated contexts familiar to adults, according to the mathematics
teachers who have participated in the focus group, adults know
perfectly how to do the calculations (although it is not the academic
“paper and pencil” algorithm), so they know perfectly well what the
correct result is. The following quote illustrates a prevalent case:
people who have not attended school (and who, therefore, do not have
academic mathematical literacy) know how to calculate perfectly (in
a similar way to how a person who does not know how to read or
write, knows perfectly how to speak, and communicate in his native
language). This result suggests that when we talk about numeracy,
we must include the idea of innate “number sense” that Baroody
already studied (and characterized) in the case of children (Baroody,
2009; Baroody et al., 2014), and other authors have discussed in the
case of adults (Barth et al., 2003; Galangco, 2023).

But those women tricked, no one tricks them. I had one who had
a bar, and she did not know how to add or subtract or anything.
And yet, they never cheated on her, when she charged for a coffee
when she charged...because mentally [she knew how to calculate]
... but later when it came to... [in school] ... well, those are the

elements they must live with (Adult learner, Spanish focus group).

Possessing a high level of financial literacy exerts a significant
influence on individuals’ prospects. Additionally, numeracy also
provides a “critical sense” that bears substantial consequence in the
lives of individuals, enabling them to make enlightened and
responsible choices. This “critical disposition” holds the capacity to
shield individuals from potential risks and uncertainties, as expounded
by Beck (1992). The subsequent quotation from the Slovenian case
study serves as an illustrative embodiment of this revelation:

Financial literacy does not only give the individuals the ability to
understand amounts, percentages, and risks. It also provides the
basis for improvements in attitude toward finances and a more
reasonable and responsible use of resources that benefits not only
the individual but also the people and the environment around
them (Adult learner, Slovenian focus group).

Numeracy and the critical use and
interpretation of media

Finally, the last of the areas included in the study that is being

discussed in this paper is the critical use of numerical information that
appears in the media (mass media, but also social media). Much has
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been written on this topic, especially about using tables and statistics
to represent, systematize or communicate ideas from quantitative data
(Gal, 2002; Evans and Ruane, 2019). Paulos’s book on innumeracy and
the cases that appear in it is already a classic on the misuse (or biased
use) that is sometimes made of numbers in the media to influence and
condition the general opinion of the public. Paulos (1988) relates
typical cases, such as reading about voting trends or electoral results.
Any electoral debate between candidates is another relevant example
of the biased use of statistical data.

However, although there is extensive literature on the analysis of
errors or biased information in the media and resources to reveal
them and protect us against this type of misinformation (Maier, 2002;
Evans et al., 2017), there are almost no studies that make a decalogue
of numeracy situations in the media. The summary is almost reduced
to using statistics and the different forms of data representation (Huff,
1993; Paulos, 2013). Evans and his colleagues report several sources
to this effect.

For people who took part in the focus groups, the fact that media
use mathematics content is obvious: they are very aware that
mathematics appears in the media. The main challenges that are
derived thereof include checking the source of the data, what they
refer to, if the form of representation is correct (i.e., the use of the scale
in the graphs, the intervals in which the data are grouped are equal),
if the measures of central tendency or dispersion are used correctly,
avoiding biases, etc.

All this has been thoroughly studied, and it is part of the do’s and
don’ts of the critical reader of information in the media. The following
quote from one of the adult learners in the Spanish case illustrates this
“critical spirit” in the reading of information provided by the media:

... the evolution of the mortgages in the last years. Sometimes,
graphs can provide us with biased information. They do not
provide false information, but they represent it in a tendentious
way so that the interpretation that we can do is not correct (Adult
learner, Spanish focus group).

Diminished numeracy skills can likewise constrain individuals’
aptitude for interpreting data and comprehending the information
disseminated by the media, consequently impeding their capacity to
respond effectively and initiate appropriate actions. The subsequent
quotation from the Slovenian case study serves as an exemplification
of this phenomenon:

People need to pay more attention to numerical skills for critical
interpretation of important information. For example, 1-degree
rise in global temperature may seem like a small thing, but it is
not. People can underestimate the importance of such change
because they do not know what it means in the context of climate
and not act to counter global warming decisively enough. Even
verse, because of lack of critical interpretation skills, they can vote
for policies that make global warming even worse (Adult learner,

Slovenian focus group).

Now, one of the things that follows from the study that we report
here is that although the people who have participated in the focus
groups know that the media use numerical information and that they
share the need to read the information of the media critically, it is also
true that this way of acting implies an active attitude, an agency. From

Frontiers in Education

10.3389/feduc.2023.1295781

our point of view, playing agency in reading the information offered
by the media is related to people’s disposition. Carrying out a passive
reading of the media without paying attention to what is read can have
the effect of being exposed to biased information, whether
involuntarily or in a tendentious way. But neither in the review of the
literature nor in the data from the focus groups have we managed to
find more information on this topic.

Discussion

The objective of this paper is to find (and discuss) challenges
regarding numeracy awareness in our daily lives where numeracy is
pertinent (focusing on the challenges in health, finance, and critical
use and interpretation of the media), exploring the obstacles to making
numeracy conspicuous and the potential avenues for future action that
can be unveiled by enhancing numeracy awareness across the board.
Table 3 summarizes the main challenges related to numeracy
awareness embedded in the different social contexts of our lives.

Both the contributions of the literature review, as well as the
testimonies collected in the two focus groups that were carried out in
Slovenia and Spain, suggest that numeracy is a competence to access,
use and critically recognize the contents, information, and
mathematical ideas that can be represented in multiple ways (Tout
et al.,, 2021). As we have defined in the CENF framework, it is a
multifaceted concept, which combines different aspects, not always
visible, but embedded in different contexts, practices, situations,
actions, objects, etc. Some researchers consider that it is a social
practice (Yasukawa et al., 2018). Coben (2000a) had already defined
being numerate as being “competent, confident, and comfortable with
on€’s judgments on whether to use mathematics in a particular
situation and if so, what mathematics to use, how to do it, what degree
of accuracy is appropriate, and what the answer means in relation to
the context” (Coben, 20004, p. 35). Similar definitions are found in Gal
and Schuh (1994), Tout (1996), O'Rourke and O'Donoghue (1997),
Tout and Marr (1998), van Groenestijn and Schmitt (2000), Kaye
(2018), among others.

The fact that numeracy is often presented to us in an invisible way
(implicit, embedded) represents a challenge for adult teachers who
design the lessons, study programs and evaluation and assessment
instruments (and for the authorities who design adult education
standards). It is also a challenge for adults themselves since the
“invisibility” of mathematics in certain situations is related to action
dispositions such as “using intuition,” “beliefs,” and “emotional
decisions” instead of using mathematical reasoning to solve problems
and/or make decisions (like when I buy a lottery ticket because it
coincides with my date of birth, without thinking that any ticket has
the same probability of winning).

The objects that appear in the “mathematics knowledge and skills”
facet in the CENF framework can be visible or invisible (embedded in
the human practices of our societies). But in all cases, they are equally
mathematical. Just because some practices are “common sense” does
not mean they are any less mathematical. Bernstein's (2000) concept
of horizontal discourse has sometimes been used to refer to numeracy.

Bernstein (2000) builds his theory based on the work of authors
such as Bourdieu (1987b) (and specifically on concepts that appear in
The Distinction). None of Bourdieu’s (1987a) concepts, nor his work,
has ever served to improve education. There is no evidence that
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privileging and privileged relationships (a concept on which Bernstein
builds his restricted and elaborate codes) serve to improve education.
When Bernstein (2000) proposes that there are two discourses, the
horizontal and the vertical, both regulated by rules of discourse that
are structured in restricted and elaborate codes, what he is saying is
that people who do not know how to use the elaborate code of the
vertical discourse (academic mathematics) have a lower level than
those who use the restricted code of the horizontal discourse. The
evidence that we have collected in the fieldwork shows that the
numeracy that adult learners use in their daily lives also presents
elements of the “mathematics knowledge and skills” facet, as well as
what we call “academic mathematics” (or “pencil and paper”).

It is important to highlight this aspect since, otherwise, it could
be understood that the mathematics that we associate with numeracy
is “less” complex, deep, rigorous, etc. (for a discussion on the naturalness
of mathematics, we can refer to the work of Ernest, 2018). There is an
explicit agreement among people dedicated to researching numeracy
that the mathematics we include in this concept is not basic mathematics
(simple arithmetic calculation algorithms; Tout et al., 2021). The
challenge is how to make this mathematics visible in the classroom as
well, as in the case of the example reported by Diez-Palomar (2020) of
the adult woman who subtracted using the inverse addition algorithm.

Another general challenge that emerges from our work is that
we must break with the idea that familiarity is associated with
“common sense,” and when situations are unfamiliar, then the contents
are perceived as “mathematics” (in the academic sense of the term).
For example, consider the case of someone thinking that if twice as
many people come to dinner, what they will have to do is calculate
twice as much food so that everyone can have dinner is “common
sense’; and then consider this other case of someone thinking that if
the prospect of medicine gives the indications for the case of an 80kg
adult, but in his case, he have to administer that medicine to his son,
who weighs 45kg, and he has to apply a conversion rule that is not
linear (but considering the volumetric difference). This is considered
“doing math” The challenge is to consider that we are talking about
numerical awareness in both cases.

Gramsci (1971) already gave us elements in his philosophical
reflections to dismantle this obstacle: for him, “common sense” is
immediate knowledge, which serves to solve problems, and which is
the result of a deep knowledge of all the variables present in the
situation or problem to be solved. In our field of mathematics teaching,
the Gramscian concept of common sense is very close to the concept
of intuition of Poincaré (1908). Mathematical intuition cannot appear
without a deep base of knowledge. It is a spontaneous form of
knowledge but deeply rooted.

In the same way, common sense is the expression of profound
knowledge. In other disciplines, such as Sociology, this type of
knowledge has been widely studied. Schiitz’s concept of the “lifeworld”
is precisely the expression of everything that is part of tacit knowledge
(which we take for granted), and that we use to make decisions in our
daily lives (to solve problems, interpret and explain situations, in
decision-making, etc.; Schiitz and Luckmann, 1973).

Finding ways to recognize and make visible this numbered
knowledge is one of the challenges we face in the immediate future in
the field of ALM. It also has consequences in terms of transferability.
Some authors have discussed the transferability of this type of
knowledge, for example, in the field of vocational educational and
training activities—VET—(FitzSimons, 2001; FitzSimons and Wedege,
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2007; Black and Yasukawa, 2011; Keogh et al., 2018). For some
authors, the conditions for transferring mathematical knowledge from
school to the workplace or between different social contexts are
unclear (Strésser, 1996; Evans, 1999; Wedege, 1999). However, what is
clear from the literature review and from the testimonies of the people
who have participated in this study is that numeracy is always
contextualized. We cannot separate numeracy from the context in
which it occurs. It is a multifaceted concept, as appears in the CENF
framework (Hoogland et al., 2021b). The challenge that some people
like Schliemann and Acioly (1989), Evans (1999), or Wedege (1999)
noticed regarding the difficulty of transferring the content of the
“mathematical knowledge and skills” facet to the “context” facet is still
open. It is also part of the task to make numeracy more visible.

In this paper, we have organized the analysis in four areas (general,
health, finances, and critical use and interpretation of media).
However, it is relevant to indicate that numeracy is a social practice in
all areas and contexts of our lives. Many of the challenges already
discussed above are common to all four areas.

If we focus on health, the challenge is not to raise awareness about
the “mathematical knowledge and skills” aspect. The objects, processes,
and ways of representing them are part of the health practice. The
challenges that arise today have more to do with the emergence of
“expert systems” (computer programs that calculate dosages,
Smartphone app algorithms that tell us what or how much to eat,
automatic tables that tell us at what time we need to take a medicine,
etc.) that “make decisions for us” What happens when those expert
systems break down, are unavailable, or give incorrect information
because we have entered the data incorrectly because we do not
understand what we are entering into the application or how the
application uses that data? In this case, the challenge has to do with
both mathematical knowledge and dispositions, and more specifically
with the disposition to be critical, to think that we are the ones who
understand mathematics, make decisions, and know how to interpret
the data and use it correctly. It is a challenge that relates to both facets.
Previous research has given numerous examples in professions such as
nursing (Hutton et al., 2010) or in peoplée’s health care (people are
responsible for correctly administering doses of medicine to family
members, for reading and interpreting the package inserts), to
understand the brands and the different units of measurement on the
cap of a medicine, or on the body of a syringe, etc. (Sanmamed
etal., 2013).

In finance, the mathematical knowledge and skills facet is also
related to dispositions, just as in health. In cases such as financial
mathematics (bank products, investments, loans, rent, pensions,
inflation, etc.), mathematics is evident (often in a very complex way).
But as the testimonies of the people who participated in this study
show, finances do not only appear in the professional context; We also
see them in everyday life (at home, through bills, for example, when
shopping, when calculating the tip at the restaurant, etc.). As we have
seen, it happens that sometimes we prefer to make a decision based
on a belief (disposition), not as a result of a rational calculation of
different options (for example, I invest in shares of a company because
everyone invests and I think I will be able to benefit; but if suddenly
confidence is lost, the share price drops and I lose my money, as
happened during the Crash of 29, for example). The fact that we rely
on a series of beliefs without numerical basis to act (and that this
leaves us in a situation of profound vulnerability) is also another of the
challenges that we have been able to detect.
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Finally, considering that several of the arguments we have used so
far also apply to the field of critical use and interpretation of media,
one of those that most clearly emerges is the case of agency. Many
previous studies have drawn attention to the deceptions arising from
using mathematics (statistics, data representations, etc.) in the media
(news, advertisements, voting trend surveys, reports, etc.). People
know this can happen (and it does), but sometimes, we do not pay
attention (we see the data provided to us with a passive attitude).
Therefore, one of the main challenges regarding numeracy awareness
in this area is to find a way for everyone to have an active attitude
(agency) to read the information about the world around us critically.
Of course, this applies not only to cases in which media misinforms,
but also when media use numbers to report truth, thus people also
need to be numerate to interpret correctly. As one of the participants
in this study stated in the focus group:

Critical thinking can be improved and supported by strong
numeracy skills as it often Relies on estimates and predictions of
trends that can be expressed through numbers, percentages, and
other mathematical ways (Adult learner, Slovenian focus group).

Hence, the identification of prevailing numeracy awareness
challenges may constitute a means to enhance individuals capacity for
critical thinking and their preparedness to confront the exigencies of
our contemporary society.

Limitations and outreach of the study

In the study we discuss here, we wanted to identify some of the
challenges regarding numeracy awareness in the four areas defined in
the Erasmus+ project Numeracy in Practice. We do not intend to
generalize these challenges, nor these cases, to all adults. They have
emerged from the analysis of previous studies (literature review) and
from the testimonies of people who have participated in two case
studies carried out through focus groups in Slovenia and Spain. The
scope is, therefore, limited to the fact of identifying the challenges.
Future studies must verify whether these challenges are specific or can
be generalized to most “adults” To do this, it will be necessary to
conduct quantitative studies with representative samples.
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