Chapter 6
Learners in Transition Between Contexts

Tamsin Meaney and Troels Lange

Abstract In this chapter, we explore, from a social justice perspective, conceptions
of learners in transition between contexts and evaluate pedagogical practices that
have been advocated for such learners. Learning occurs as learners reflect on their
transition between contexts, particularly when there are differences in what content
knowledge is valued, the relationships between participants and how activities are
undertaken. From this perspective, productive pedagogical practices for learners
in transition are those that build and sustain relationships between learners and
mathematics and between learners and others, including those outside the classroom.
We look specifically at examples of pedagogical practices that draw on ethnomath-
ematics and critical mathematics education for their inspiration.

Transitioning between contexts, such as home and school, can be a fairly minor
issue for learners if they perceive similarities in what knowledge is valued and how
learners and others should interact together and with the mathematical content.
However, for other learners who perceive the contexts as being very different, the
transitioning process can limit the possibilities for their future. This is because tran-
sitioning between contexts affects not just what knowledge is valued, and thus
learnt, but also learners’ processes of becoming. In this chapter, we describe how
learning is connected to transitioning between contexts, before discussing different
positions on social justice in mathematics education. In so doing, we identify two
pedagogical approaches, ethnomathematics and critical mathematics education, to
analyze using Wenger’s (1998) three modes of belonging. Using learners’ opinions,
we identify the features of these approaches which support learners to broaden hori-
zons of possibilities for their futures.
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Adjusting to new contexts always involves learning. The degree of adjustment
varies depending on the similarities or differences between contexts. Nevertheless,
even when contexts have a connection to mathematical knowledge, learning may
not include gaining school mathematical outcomes. de Abreu, Bishop and Presmeg
(2002) saw the transitioning process as being part of a dynamic relationship between
the learner and the contexts being transitioned. Contexts act as mediators between
what is structurally possible, through schooling for example, and what actually
happens, such as learning. Thus, we see contexts as the enactment of systems of
knowledge within social practices, whose elements Fairclough (2003) described as:
(a) action and interaction; (b) social relations; (c) persons (with beliefs, attitudes,
histories, etc.); (d) the material world; and (e) discourse.

The following is an example of how social practices contribute to actual events:

Classroom teaching articulates together particular ways of using language (on part of
both teachers and learners) with the social relation of the classroom, the structuring use of
the classroom as a physical space, and so forth. ... Social events are casually shaped by
(networks of) social practices—social practices define particular ways of acting, and
although actual events may more or less diverge from these definitions and expectations
(because they cut across different social practices, and because of the causal powers of
social agents), they are still partly shaped by them. (Fairclough, 2003, p. 25)

Thus, contexts are not just physical settings, but include the valuing of knowl-
edge, the typical distribution of power within relationships that interact around that
knowledge and the sorts of interactions that are expected to occur between partici-
pants with that knowledge. As such, contexts can be considered systems of knowl-
edge enacted in social practices.

Transitions between contexts have been referred to as boundary crossings (Crafter
& de Abreu, 2011). Lipka, Yanez, Andrew-lhrke, and Adam (2009) described
boundary work as education across cultures which “requires bridges between elders
and schooling” (p. 267). Bishop (2004) used Gee’s (1996) description of “border-
land discourses” to describe the differences between home and school mathematical
practices. An alternative is to consider transitions in relationship to a change in
horizons of learners’ possibilities for their futures. Gadamer (1996) stated “the hori-
zon is the range that includes everything that can be seen from a particular vantage
point. ... we can speak of narrowness of horizon, of the possible expansion of hori-
zon, of the opening of horizon and so forth” (p. 302).

For example, when transitioning between contexts involves the loss of connec-
tions with the home, this can be considered a narrowing of learners’ horizons of
possibilities for their futures. An Indigenous group “may well recognize that school-
ing provides the skills necessary to survive in a technological world, but it will also
blame the school for alienating students from their home culture, whether deliber-
ately or unintentionally” (Cantoni, 1991, p. 34).

At times, transitions can be one-way, so it is not possible to return to the original
context—the horizon in one direction closes while another expands. For example,
Gorgori6 and Planas (2003) stated, “[w]hen referring to the schooling of immigrant
children, transition processes may be viewed as the gradual adaptation to societal
expectations” (p. 3). On the other hand, transitions between home and school occur
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on a regular basis and although learning may result in a reinterpretation of each
context, the knowledge valued in one context would not be replaced by that from the
other context. de Abreu et al. (2002) labelled these as collateral transitions. In these
situations, learners have to learn how to juggle the discontinuities between the dif-
ferent social practices.

We understand the construct of transition not as a moment of change but as the experience
of changing, of living discontinuities between cultures; in particular, discontinuities between
different school cultures, and different mathematics classroom cultures, and between how
the home and school culture understand, value and use mathematics. Transitions include the
processes of developing both individual and social identities while coping with new social
and cultural experiences. (Gorgorié & Planas, 2005, p. 93)

Transitioning is dynamic and never-ending. For example, César (2007) described
a student in Portugal who is first seen as being disruptive. When a new teacher
provided him with different activities, he began to engage in learning mathematics.
He then had to re-negotiate his role with his Cape Verde friends and community
who had come to expect that he would have a leadership role in disrupting the math-
ematics class. Transitioning into new contexts and between contexts results in learn-
ing. New understandings can be used to reflect on the same contexts, but in new
ways, thus contributing to transitioning being an ongoing process. Learning is more
than a passive interpretation of the world, as it can result in changes to the contexts
themselves (Diversity in Mathematics Education Center for Learning and Teaching
[DIME], 2007) and to the horizons of future possibilities.

For Radford (2008), learning involved becoming progressively conversant with
the collectively and culturally constituted forms of reflection. Learning is “not just
about knowing something but also about becoming someone” (Radford, 2008,
p. 215). In this way, the object of learning is not only within the awareness of the
learner, but the learner him/herself is part of what is to be appropriated in the learn-
ing process. Similarly, Brown (2009) stated “a person’s becoming occurs through
engagement in the ways of knowing, doing and valuing of a particular social group,
for example, philosophers, mathematicians, lawyers, gang-members, etc.” (p. 172).
Thus, learning embeds the individual within the historically developed societal con-
text. The appropriation of forms of reflection happens in the entangled relationship
between the individual, the collective and forms of practice, mediated through arte-
facts. Reflection produces conceptions of contexts while, simultaneously, interactions
within and between contexts support the appropriation of the socially constructed
and culturally constituted forms of reflection.

When learners transition between two contexts that are very similar, the need for
adjustments may not be large. For other learners, such as Indigenous students, learn-
ing mathematics may involve querying their perceptions of what knowledge is and
how it is gained (see for example Barta & Brenner, 2009). It is likely that many
Indigenous students would agree with Gorgori6é and Planas (2005) that “the com-
mon understanding of the [mathematics] student is still ‘monolingual,” belonging to
the dominant culture, and having middle class social attitudes” (p. 92). Consequently,
when participants construct relationships in the mathematics classroom that position
learners as being different from “typical” mathematics learners, then transitioning is
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likely to be difficult. Similarly, when learners transition into outside-school contexts
where school mathematics is not valued, then the transitioning can be problematic.
This can occur when immigrant children have to do homework that their parents
consider to have limited mathematical value (Civil, 2008). In these cases, learners
are forced into reflecting on the differences, resulting in a different kind of learning
from that which probably was intended by, for example, the teachers.

Although the transitioning process is never completed, it continually produces
outcomes. As a result of reflecting on their learning experiences, learners may
decide to adapt so they more closely resemble what they consider to be “typical”
mathematics learners, or they may choose not to engage with mathematics, or they
may accommodate to these new forms of reflection by doing something in between.
An example of this would be when learners do not perceive that transferring knowl-
edge across contexts is valuable. For example, Nunes, Schliemann, and Carraher
(1993) described how children who operated as street vendors were able to do com-
plex calculations as part of their jobs but could not relate these calculations to what
they were required to do in mathematics classrooms. Similarly, Brenner (1998)
found that first-grade children recognized that the prices given for textbook items
did not reflect the money exchanges that they engaged in outside of school. For both
sets of learners, an outcome was that mathematics was compartmentalized so that
only one type of mathematics could be used in each context. Transitioning can result
in a range of outcomes depending on the learners’ reflections.

Skovsmose (2005) saw learners’ perceptions of their situation as being pivotal to
the sort of learning in which they engaged. Learners’ backgrounds as well as their
foregrounds, that is, perceived opportunities for their futures, form their disposi-
tions to learn. Like Radford’s descriptions of reflections, these perceptions are not
individually formed but are collectively and culturally situated. When learners tran-
sition between contexts, different foregrounds and backgrounds come to their atten-
tion. As a result, dispositions to learn can be contradictory.

Intentions of learning emerge out of dispositions. Dispositions are concerned with “back-
ground” as well as “foreground” and are revealed when the learner produces, creates or
decides his or her intention. A situation which could raise intentions for learning does not
automatically belong to the background of the student having to do with his or her situation
and social or cultural heritage. It is just as much to do with the students’ possibilities but the
possibilities as the student perceives them. The decision of the learner to act or learn there-
fore has a role to play when conditions for learning are created. The student has to be
involved in the learning—should want to learn—if the learning activity is to become learn-
ing as action. Furthermore, the learning has to be performed by the learner if it is to include
reflections and a critical awareness. (Vithal & Skovsmose, 1997, p. 147)

If the learning situation supports the active involvement of learners, intentions
for learning are formed and the resulting learning process is one of action (Alrg &
Skovsmose, 2002). When learners identify with the teacher’s suggested outcomes
of the learning activity, then joint ownership and shared perspectives between the
teacher and learners develop. When learners’ intentions differ, then so will the out-
comes from learning.

In this chapter, we investigate pedagogical approaches, advocated for learners
whose learning seems to involve a complex transition process. Reflection on the
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intertwining of backgrounds and foregrounds will affect learners’ decisions to
engage and to a broadening or narrowing of their horizons of possibilities for their
future. Consequently, we consider the impact of transitioning between contexts, in
which mathematical knowledge and ways of interacting around it are perceived dif-
ferently, to be an issue of social justice.

Situating Pedagogical Approaches as an Issue
of Social Justice

Investigations of social justice within mathematics education have focussed on
the learner—teacher relationship and the pedagogical practices used in mathematics
classrooms (Atweh & Brady, 2009). However, Fairclough’s (2003) description of
learning suggests that as one part of the entangled relationships contributing to learn-
ing, pedagogical practices, as social practices, involve the valuing by participants of
certain systems of knowledge. Learners’ dispositions will be affected by relation-
ships with mathematics held by other participants, such as teachers, students, and
families. Relationships are not formed solely within an individual classroom but mir-
ror the wider societal valuations of who and what is seen as important.

It is through this process of drawing on the resources of the various discourses available
within a given classroom that individuals construct their identities as teachers and students
of mathematics, positioning themselves in relation to the mathematical and nonmathematical
activity within the classroom and in relation to the other participants in the classroom and
accounting—to themselves and to others—for the nature of their own participation. The
privileged official discourses provide what may be constructed “natural” positions for teachers
and students, although individuals may resist this discourse. (Morgan, 2009, p. 98)

Curriculum, representing official discourse, identifies what should be learnt and
sometimes how it should be learnt, constrains teachers’ abilities to implement peda-
gogical practices.

Table 6.1, from Willis (1998), summarizes four social justice approaches within
mathematics education and illustrates how these are likely to channel teachers and
learners into forming different kinds of relationships with each other and with math-
ematical knowledge. Yet, the table also illustrates that it is difficult to discuss per-
spectives on social justice in ways that do not position some groups as always being
outside of the curriculum. This is especially the case in Perspectives 1 and 2, but
even in Perspectives 3 and 4 there is an implicit comparison between “others” and
the “norm.” In the final perspective, the educational task is described as to “help
children develop different views of who does mathematics and what it means to be
good at it, to understand how they are positioned by mathematics and how to use it
in the interests of social justice” (p. 15). The word “different” indicates that the cur-
rent norm does not do this. It is implicit that those who are affected most by social
justice inequities and so have the more complex transitioning to do are the ones who
need this alternative curriculum.

In considering learners transitioning between contexts, all the perspectives
acknowledge that there might be differences in how knowledge is valued between
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home and school contexts. However, the assumption is that the transitioning process
is one way—into classrooms. Perspective 4 is the only one that seems to recognize
that learners also transition out of school contexts and that the curriculum may have
arole in easing that transitioning process.

Focussing on pedagogical approaches readjusts the emphasis from the deviant
performance of particular groups of learners, where the main outcome of an appro-
priate transitioning would be to have them perform similarly to “normal” students.
Mathematics education has for a long time documented cases of learners who
underachieve but research on pedagogical practices that produce more positive
results has not been so prolific (Anthony & Walshaw, 2007; Nasir & Cobb, 2007).
We choose to analyze learners’ views on pedagogical approaches, ethnomathemat-
ics and critical mathematics education, because they had similarities with perspec-
tives 3 and 4. In these perspectives, the mathematics curriculum is considered to be
changeable and there is an emphasis on learners using their mathematics knowledge
from outside of school within the classroom. Vithal and Skovsmose (1997) stated:

Whilst ethnomathematics seems to deal mainly with cultural and social issues, critical
mathematics education has largely focused on social and political aspects. These perspec-
tives are, of course, connected. We conceive of ethnomathematics and critical mathemat-
ics education as two important educational positions in the attempt to develop an
“alternative” mathematics education which expresses social awareness and political
responsibility. (p. 131)

These perspectives on the connections between social justice and mathematics
curriculum provide information on the structure of the relationships that learners
can forge with mathematics and other participants within mathematics classrooms.

Biddy (2009) interviewed a large number of primary school students in England
about their mathematics classes. Many interviews indicated that these children did
not like the relationships in which they were positioned within the classroom.
Consequently, she suggested that “a definition of pedagogy needs to be founded in
relationships or relationality” (p. 135). Pedagogy as relationships has two compo-
nents; mutuality and being seen and valued. Mutuality meant that the learning of the
group was more important than learning of an individual which was in contrast to
their teachers’ view of the importance of the individual. For the learners, being seen
and valued involved their teacher listening to them and valuing their contributions.
If this is not done, Presmeg (2002) suggested that “symbolic violence [will be] expe-
rienced by students in transition between contexts when their cultural capital is
devalued by significant others” (p. 226). Mathematics curricula provide parts of the
structures in which teachers operate, but it is how they interpret these structures that
will affect the relationships that are forged both inside and outside the classroom
around mathematical understandings.

As discussed in later sections, ethnomathematics or critical mathematics edu-
cation do not provide details about the sorts of relationships that they should
foster. Yet in accepting that learning is about becoming and thus more than gain-
ing familiarity with knowledge and skills, then there is a need to understand
learners’ perspectives on the relationships that they form. In the next sections,
we identify learners’ perspectives on being involved in ethnomathematics and
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critical mathematics perspectives from previous research. We then discuss these
pedagogical approaches using Wenger’s (1998) three modes of belonging to inves-
tigate the relationships to which they contribute.

Our primary sources for relevant research have been conferences such as
Mathematics Education in Society and the International Conferences on
Ethnomathematics. From lists of papers, we identified authors working in the field
and located related journal articles and book chapters. Nevertheless, we have not
located all relevant material.

Each section begins with a description of the pedagogical approach and theoreti-
cal concerns. Then, learners’ perceptions of the impact of these approaches are
described. At times we have used learners’ views as reported second-hand through
quotations from teachers. Although not ideal, the paucity of research limited the
available data. The final section analyzes students’ perspectives using the modes of
belonging to illustrate what supported their transitioning between contexts.

Ethnomathematics

Ethnomathematics began in the 1980s as “the study of mathematical ideas of
non-literate people” (Ascher & Ascher, 1986) but soon broadened to the mathemati-
cal practices of specific groups, whether they be carpenters (Masingila, 1994) or
cardiovascular surgeons (Shockey, 2002). The mathematics used and developed by
Western mathematicians is one kind of ethnomathematics (Borba, 1990), although
academic mathematics has sociological implications that other kinds of mathemat-
ics do not have (Knijnik, Wanderer, & Oliveira, 2005). D’ Ambrosio (1992) described
a research program in ethnomathematics as “the study of the generation, organisa-
tion, transmission, dissemination and the use of jargons, codes, styles of reasoning,
practices, results and methods” (p. 1183).

An ethnomathematical research program can be traced to two complementary
research agendas: to understand better the mathematical practices of different
groups (Bishop, 2004), and to support the development of a more just and socially
equitable society that deals with the economic and environmental problems facing
the world (D’ Ambrosio, 2010). The first arose from work from the 1960s and
1970s which showed that the development of mathematical understandings was
culturally related (Wedege, 2010). The second came from concerns about the loss
of human dignity through the continual conflicts that afflict the world and the need
for mathematics and mathematics education to contribute to efforts for peace
(D’ Ambrosio, 2010).

Despite these worthwhile aims, ethnomathematics has not been without criti-
cisms. For example, the valuing of a practice only if it can be labelled as Western
mathematics has been questioned (Jablonka & Gellert, 2010). Barton (2004) stated
that although ethnomathematics provides opportunities to reconsider how aspects
of Western mathematics are perceived, labelling cultural activities as “mathematics”
was problematic unless certain conditions were met. He specified that the knowledge
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“should be systematised, should be formalised and should relate to quantity,
relationships, or space. It must also be sufficiently abstracted to be removable from
its practice” (p. 23). These conditions enable practitioners to be able to discuss their
ideas as mathematics. Similarly, Pais (2011) suggested that although learners may
engage in a range of activities, it is not until these activities are recognized that they
become mathematics. However, labelling of traditional activities as mathematics
runs the risk that they are seen as having no intrinsic value, except as examples of a
Western knowledge system (Roberts, 1997).

Yet, ethnomathematics “has obvious pedagogical implications” (D’ Ambrosio,
2010, p. 9). In a description of the Math in Cultural Contexts project, developed in
Alaska over several decades, Lipka et al. (2009) summarized many of the assump-
tions on which their ethnomathematical pedagogy is based:

The assumptions include that students will gain increased access to the math curriculum
because they can identify with the curriculum and pedagogy on multiple levels, from famil-
iar contexts to familiar knowledge, and that they will have multiple ways of engaging with
the material. ... Further it is assumed that the inclusion of local knowledge, language and
culture may well have a positive effect on students’ identity that will be different from the
typically reported process of schooling that marginalizes so many AI/AN (American Indian/
Alaskan Native) students. (p. 266)

Researchers in other parts of the world acknowledge similar assumptions (see,
e.g., Adam, 2003; Laridon, Mosimege, & Mogari, 2005). However, the diversity of
aims could result in conflict, making it difficult to implement an ethnomathemati-
cal approach that supports students to transition between contexts and broaden their
horizons of possibilities.

Vithal and Skovsmose (1997) suggested that, to South Africans, the aims of eth-
nomathematics closely resemble those of apartheid where perceptions of cultural
differences were used to differentiate education opportunities. To overcome the
likelihood that some learners’ opportunities would be limited, they recommended
that students’ foregrounds should be considered when choosing mathematics activi-
ties. As well, by presenting an activity as representative of a culture, a teacher could
gloss over differences within that culture (Vithal & Skovsmose, 1997). Considerations
of foregrounds and backgrounds in designing of mathematics activities have been
discussed as the need for “permeability.”

A serious commitment to encouraging children to use mathematics to contribute to the solu-
tion of problems drawn from everyday life (whether textually represented in texts and tests
or actually experienced in their life outside school) will also need to increase the permeabil-
ity of the boundary between children’s everyday knowledge and experience and their more
purely mathematical knowledge. (Cooper & Harries, 2002, p. 21)

If permeability is achieved then learners are likely to transition between contexts
more easily. Knijnik (1998) reported that in the mathematics education program in
which she worked with the Landless People Movement of Brazil “the interrelations
between popular knowledge and academic knowledge are qualified, allowing the
adults, youths and children who participate in it to concurrently understand their
own culture more profoundly, and also have access to contemporary scientific
and technological production” (p. 188). This suggested that for these learners
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participating in activities allowed them to transition both into and out of formal
mathematical contexts.

In regard to immigrant classrooms, there have been consistent calls for teachers
to know their learners better and to base their teaching on everyday mathematics
that learners bring to the classroom (Civil & Planas, 2010; de Abreu & Gorgori6,
2007). Moreira (2007) suggested that the mathematics teacher should act as an eth-
nomathematical researcher. When ethnomathematical practices have been used in
the classroom (Barta, 2002; Masingila, Davidenko, & Prus-Wisniowska, 1996), the
activities have tended to be those of adults rather than children. There are few exam-
ples of children’s own activities being used (see Masingila, 1996; Presmeg, 1996).
Carraher and Schliemann (2002) suggested that “there seems to be relatively little
mathematical activity in children’s out-of-school activities, and when it does come
into play, it does not seem to call for a deep understanding of mathematical rela-
tions” (p. 150).

As well, Stillman and Balatti (2001) warned that the process of bringing cultural
activities into the mathematics classroom potentially “divorces the cultural prac-
tices from their context and trivializes and fragments them from their real meaning
in context” (p. 325). In Papua New Guinea, the curriculum was changed to support
the use of traditional knowledge in the mathematics classroom. Esmonde and Saxe
(2004) suggested that the support for using vernacular languages and Indigenous
counting systems in community schools may revive the use of tok ples counting
systems but only by altering its structure so that it resembled the Hindu-Arabic
system. Paraide (2005) also warned of the difficulties in trying to make connections
between another Papua New Guinean counting system and the Hindu-Arabic one.
Thus, although incorporation of traditional counting practices would achieve some
of the aims of an ethnomathematical approach, alteration of the traditional knowl-
edge could lead to a narrowing of learners’ perceptions about the value of that
knowledge in the future.

Reconciling the differences in how knowledge is valued in different contexts is
often left to teachers who can struggle to do this (de Abreu, 1993). For example, a
Ghanaian teacher felt that she was not able to bring in the learners’ outside school
knowledge about sharing according to status because she saw it as being in conflict
with the fraction knowledge that the curriculum required her to teach (Davis, Seah,
& Bishop, 2009). In the USA, Cahnmann and Remillard (2002) described how one
teacher working in a low socio-economic area was able to make cultural connec-
tions for her students so that they would enjoy mathematics, but struggled to make
the tasks mathematically challenging. Consequently, the learners had limited access
to academic mathematics.

In the Funds of Knowledge project described by Civil (n.d.), teachers visited the
homes of some of their learners to identify activities that then could be used in the
classroom to support connections being made between school and out-of-school
mathematical knowledge systems.

Overall the money module focused on children discussing social issues in relation to money
(such as welfare, food stamps, buying a car, a house) in the third grade class and on research-
ing topics such as “money, power, and politics” or “foreign currencies,” in the fifth grade
class. Hence, in this class, the main academic areas emphasized through this module were
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social studies, reading and writing. In the third grade class, mathematics was more present,
for example through connections to children’s literature that had money as the focus. But
even with the third graders, I think that we only scratched the surface of the mathematics in
a module around money. The very rich discussions in both classrooms showed the wealth
of knowledge that these children had about everyday uses of money, budgeting, and what it
means not to have enough money. Yet, in terms of our mathematical agenda, I did not feel
we succeeded in exploring the potential in this module. (p. 7)

Later, working with a different teacher, a unit based on gardening seemed to be
more solidly grounded in mathematics, although at times the mathematics activities
were contrived. Notwithstanding, the teacher drew on parents and researchers as
resources rather than the learners, Civil (n.d.) suggested that the learners cared about
their plants and this contributed to their being interested in the mathematics
problems.

Although there are high expectations about using an ethnomathematics approach
to ease the transition between school and out-of-school contexts, some mathematics
educators have queried its potential. In the next section, we describe learners’ views
about being involved in ethnomathematics activities.

Learners’ Views on Ethnomathematical Approaches

From the perspective of learners, incorporating cultural activities into the math-
ematics classroom was valuable. The reasons for this varied from finding the activities
interesting, to seeing these activities in a new light. This supported learners to reflect
not only on what they were learning but also on how they were learning, leading
potentially to a broadening of their horizons for future possibilities. In reflecting on
how they were learning, learners expressed a desire to be more involved in group
work and to learn by doing, through working with artefacts.

Mosimege and Ismael (2004) reported on learners’ enjoyment in mathematics
lessons that were based around traditional African games.

The last sessions were very nice. The game practice was very nice. We used to play this
game at home without knowing what is essential in it. (pp. 132-133)

I liked the lessons, they were very exciting because we were taught by doing ... With this
way of teaching you can learn really (...) other teachers should also teach us in this way if
there is a possibility. (p. 133)

In the first quotation, recognizing the game as mathematics seemed to make it
more valuable for the learner. In a later article, Nkopodi and Mosimege (2009) com-
mented on the need to ensure that the mathematics was visible and the games were
not merely considered fun activities. However, as noted above, there is a risk that the
inherent value of the game itself is lost and this could lead to a narrowing of horizons
around traditional practices.

Getting students involved in ethnomathematics projects was considered to be a
way of supporting learning. In Israel, a tenth-grade teacher in an Arab school worked
with researchers to introduce a geometry unit based on traditional geometric designs
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(Massarwe, Verner, & Bshouty, 2010). Comments from the learners indicated that
some of their enjoyment was connected to being involved in group work but, like
the previous set of learners, also doing something with the designs, rather than simply
working with them abstractly, was appreciated:

Salam:  First time ever that I understand geometry.

Yusof:  1discovered that geometry has a special magic and that it is important.

Nimr: 1 very much enjoyed it. The group work drew us close.

Hanna: Not only theorems and proofs—it is an enjoyable experience of discovering and
drawing.

Ranya: 1 would prefer to study geometry this way. (Massarwe et al., 2010, p. 17)

In other places, the implementation of ethnomathematics units evoked similar
comments about the need for mutuality of learning (Biddy, 2009). In describing a
mathematics lesson on the Andean flute, zampofia, Favilli and Tintori (2004) pro-
vided comments from five teachers and their students. The students’ comments
came from a questionnaire, with many commenting on how they worked together:

*  What I really liked about the zampofia lessons was the way we all worked together and the
new experience.

e The thing I liked most of all about the zampona lessons was being able to work all together:
we were a real team, just like a real family; I also liked it when we found the mathematical
law, because we were all enthusiastic, we felt like ... important mathematicians. (p. 44)

When ethnomathematical activities are introduced into the mathematics class-
rooms where there are Indigenous students, traditional interaction patterns need to
be respected. Lipka et al. (2005) described how one teacher supported learners’ use
of gestures to describe their ideas in collaborative discussions, even to the degree
that talking was replaced. Thus, “the safe learning environment, in which nonverbal
communication was honored as a cultural way of ‘talking’ and communicating
mathematically in the classroom, allowed [the learner] to take a leadership role and
contribute her knowledge in a culturally congruent way” (p. 379). Mutuality of
learning may be achieved in a range of ways.

Relationships with artefacts were also valued by learners. In Favilli and Tintori’s
(2004) project, it was clear that the artefacts used in the lesson supported learners’
engagement and thus also their reflection about how they liked to learn:

* The thing I liked about the zampofia lessons was that ... now I know how to make one!

* The thing I liked about the zampofia lessons was seeing something we had made working, and
working well because some of our classmates even played a tune with it.

e The work was good fun and, to tell the truth, I really like manual work. (Favilli & Tintori,
2004, p. 41)

The teachers’ comments suggested that the learners had gained mathematical
understanding from being involved. Nonetheless, as Pais (2011) pointed out, the
zampofia was not from the culture of the learners and there is little evidence that
cultural considerations in which the zampofia was embedded were discussed in any
detail. Thus, there was a risk of trivializing the culture of the activity and this could
result in a narrowing of horizons in respect to out-of-school contexts. If the activities
are not related to contexts with which the learners were familiar outside of the
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classroom, what contexts are learners being transitioned between? Or is it sufficient
that enjoyment of making the flute supported learners’ transition into the context of
the mathematics classroom?

In other ethnomathematical activities, like the Arab geometric unit, the connec-
tion to the cultural background of the learners was evident. These examples sug-
gested that learners’ horizons of possibilities for futures were broadened, in regard
not just to the school context but also to their home contexts. After the implementa-
tion of an ethnomathematics unit in nine Grade 5 Maldivian classrooms, Adam
(2003) had learners complete a survey. Their comments indicated that they valued
the connection between activities done outside of school and mathematics.

I can understand mathematics better now ... I know how to use formulae and things better
after seeing how people do things in [for example] construction of houses. (p. 47)

Before the measurement topic was taught, I did not think of mathematics outside school.
Now I see mathematics everywhere. On the street—Mum also use [sic.] measurement in
cooking—to measure the rice. At the fish market to sell the fish. (p. 46)

Similarly, at a teacher education college in Israel, prospective Bedouin and
Jewish teachers presented projects in which they had identified the mathematics in
cultural activities (Katsap & Silverman, 2008). The following quotations from two
Bedouin prospective teachers illustrate how they found the activities stimulating
and supportive of their learning:

A subject that I did not previously like, such as the theory of different symmetries, I saw
suddenly in a new way in this course, after it was connected to the culture of my people. It
was easy to understand and I now like it, and therefore I definitely think that the process of
exposing the teacher to the cultural aspects of the mathematical ideas is one that contributes
to the training of the teacher. (p. 96)

I was very happy during the presentation ... because the material was linked to our culture,
and everyone is proud when other people learn and become acquainted with their own cul-
ture... I’ve noticed during the presentation of the study unit that the participating teachers
showed considerable interest and desire to learn about our culture... Our group prepared
many examples of embroidery and in one activity Jewish teachers were asked to describe
orally the transformation types revealed by this example. At the end of the lesson the teachers
described their sensations during this task. The satisfaction they’ve felt was evident. (p. 91)

For many prospective teachers, learning about their own culture through mathe-
matics was a surprise. It also surprised them that other prospective teachers who did
not share their religion/culture were interested in the activities.

The activities seemed to broaden learners’ horizons in regard to possibilities for
their futures outside of formal mathematics education situations. Katsap and
Silverman (2008) commented on how the activities contributed to dialogue:

In a lesson on the concept of time presented by a Jewish group, the discussion ranged
from the philosophical understanding of the concept to mathematical insight. When a
Bedouin student presented his own position on the matter without referring to his culture’s
attitude, one of the presenters immediately said, “Why are you presenting this example?
It would be better if you told us how you view time in the desert. What does your sheikh
(literally, ‘elder’) think about the essence of time?” ... In any other class, a political argument
could have easily ensued. However, in this case, the Bedouin prospective teacher began



6 Learners in Transition Between Contexts 183

to relate how Bedouin religious leaders saw the concept of time. Everyone listened with
interest, as moments before the class had discussed the Western attitude of “time is
money.” Two opinions from the two respective cultures represented their emotional per-
ceptions of time and their cognitive mathematical perceptions of time. (pp. 86—-87)

Lipka and Adams (2004) summarized similar comments by learners about how
they could relate to the mathematics activities which were set in cultural contexts.
However, they also provided examples where the use of materials was not received
as had been expected. In one instance, learners told their teacher that they did not
want to do the activity because they were already familiar with it.

It would seem that learners engaged with the ethnomathematics activities because
the activities were of interest to them and/or because they made connections between
different contexts that they were transitioning. It may be that the value given to
knowledge that originated outside of the mathematics classroom enabled them to
reflect on the sorts of the connections that could be made as they transitioned both
into and out of the classroom. Many activities allowed learners to interact with each
other and artefacts in collaborative, dialogical ways which supported them as they
developed mathematical understandings. However, more research is needed to
understand better how and if learners’ horizons for future possibilities were broad-
ened as a result of working with ethnomathematics projects.

Critical Mathematics Education

There are two main geographical groups of critical mathematics educators.
Notwithstanding, both groups often refer to each other’s theoretical positions and
the distinctions between them are not large. One group located in Europe, but with
connections to Brazil (see Campos, Wodewotzki, Jabobini, & Lombardo, 2010),
uses the work of Ole Skovsmose who was influenced by the Frankfurt School of
Critical Theory (Skovsmose, 2004). Critical theorists aimed at “‘emancipating’
people from positivist ‘domination of thought’ through understanding their circum-
stances and taking action to change their situation” (Patrick, 1999, p. 86). The other
group, mainly in America, uses the ideas of Marilyn Frankenstein (2010) on critical
mathematical literacy. She drew her inspiration from Paolo Freire. In a re-issue of
her first paper, Frankenstein (2010) wrote:

Freire’s theory compels mathematics teachers to probe the non-positivist meaning of math-
ematical knowledge, the importance of quantitative reasoning in the development of critical
consciousness, the ways that math anxiety helps sustain hegemonic ideologies, and the con-
nections between our specific curriculum and the development of critical consciousness. In
addition, his theory can strengthen our energy in the struggle for humanization by focusing
our attention on the interrelationships between our concrete daily teaching practice and the
broader ideological and structural context. (p. 9)

Following the suggestions that Freire made about teaching literacy to adults,
Frankenstein (2010) suggested that the problems that learners engage in should be
drawn from their own experiences and this would become the starting point for the
curriculum. From a philosophical perspective, Skovsmose (2004) identified critical
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mathematics education as “a preoccupation with challenges emerging from the
critical nature of mathematics education. Critical mathematics education refers to
concerns which have to do with both research and practice, and a concern for equity
and social justice being one of them” (p. 1).

With Helle Alrg, Skovsmose described the need to build learners’ “mathemacy”
which by connecting to their own contexts empowers their mathematics learning
(Alrg & Skovsmose, 2002). A slightly different interpretation, but one still with an
emphasis on empowerment, is that of Ernest (2002):

A successful critical mathematics education must succeed in empowering the learner, first
to overcome internal inhibitions and perceptions of inadequacy, second to question the
teacher, the subject, and the constraints of school, and third to question the “facts” and
edicts of authority at large in society. (p. 1)

Similarly, Frankenstein (1998) suggested that there are four aims for a critical-
mathematical literacy curriculum:

1. Understanding the mathematics.

2. Understanding the mathematics of political knowledge.
3. Understanding the politics of mathematical knowledge.
4. Understanding the politics of knowledge. (p. 1)

As Jablonka and Gellert (2010) stated, “critical mathematics literacy intends to
be simultaneously a pedagogy of access and a pedagogy of dissent” (p. 43). However,
it is not easy for educators to resolve the inherent tension between these two aims
(Powell & Brantlinger, 2008), nor for learners to achieve them because of the high
level of reflection required.

An examination of the pedagogical practices advocated by critical mathematics
educators illustrates how difficult this tension is to resolve. Alrg and Skovsmose
(2002) advocated the inquiry cooperation model (see Figure 6.1), which emphasizes
the role that the teacher has to play in listening to learners’ contributions both as
they meet and then engage with a new problem. The teacher must listen respectfully
to the learners but also challenge their reasoning. “Challenging good reasons, there-
fore, means making the students reflect upon and widen their perspective and
knowledge” (Alrg & Skovsmose, 1996, p. 33).

Alrg and Skovsmose (1996) found few examples in their empirical data of teachers
actually engaging learners in dialogue similar to that of the Inquiry Co-operation Model.
As well, in a discussion of an project, called “Terrible Small Numbers,” done with 15-
and 16-year-olds about the sampling of eggs for salmonella, Alrg and Skovsmose (2002)
wrote: ““Terrible small numbers’ in principle provided topics for reflection, which in
principle may face the challenge of critique. But as experienced by the students, the
reflections were not developed into any powerful ideas of critique” (p. 229).

In his research on how four teachers incorporated culturally relevant teaching
ideas into their mathematics lessons, Matthews (2003) reported that only one teacher
combined developing learners’ mathematical understanding with critiquing their
situation with any degree of success. Matthews suggested that this teacher was successful
because she built strong relationships with her students based on traditional
Bermudian understandings about friendship. The pedagogical practises of this



6 Learners in Transition Between Contexts 185

getting in
contact

locating
identifying
advocating
thinking aloud
reformulating
challenging

evaluating

Figure 6.1. Inquiry co-operation model (from Alrg & Skovsmose, 2002, p. 63).

teacher were similar to those advocated by in the inquiry co-operation model (Alrg
& Skovsmose, 2002), as the successful teacher expected learners to work together
to justify the appropriateness of their answers. The inquiry co-operation model is in
alignment with the conception of pedagogies as relationships as it requires teachers
both to hear the learners’ contributions and to value them.

Learners’ Perspective on Critical Mathematics Education

As was the case with ethnomathematical pedagogical practices, learners involved
in critical mathematics education activities responded positively to them. Again this
seemed to be related to how learners were expected to work together as well as
finding the project work interesting. One difference with ethnomathematics activi-
ties was that learners seemed to have more choices in regard to the project work that
they did. Critical mathematics education projects also supported learners to make
transitions both into mathematics classrooms but also to outside-school contexts,
thus broadening their horizons for future possibilities in multiple directions.

Moreira and Carreira (1998) describe an activity in a calculus class for Portuguese
students completing a business degree. Although the class did not include critical
mathematics goals, “some of the problem situations used in teaching mathematical
topics were suitable for promoting the act of acquiring a new consciousness” (p. 4).
In the following extract, the students used a mathematical model to explore income
distribution in an imaginary country.

Miguel: ~ Now we just need to compute f{0.5).
Paulo: Which gives 25%.
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Miguel:  So 25% is the income of the poorest half of the population. This means that the

other half is receiving 75%. It’s a striking difference!

Cristina: What are you saying? I don’t get it.

Paulo: He’s saying that the first half, which is the worse paid, gets 25% of the total
income. Therefore, the second half is receiving all the remaining, that is 75%. These
are the better paid, they’re the richer people.

Cristina: Sure, according to this model ...

Eduardo: Yeah [speaking with an ironic tone in his voice], I doubt that the income can ever
be so unfairly distributed.

Isabel: Well, you’d better not!

Eduardo: OK. Let’s move on to this one: how do you interpret the fact of having f{0) equal
to 0 and f(1) equal to 1?

Paulo: Well, if there’s no population there can’t be any distribution of incomes.

Eduardo: No people, no income.

Paulo: The f(1) equals1 means that 100% of the people receive the whole income.

Eduardo: Exactly.

Isabel: ~ Which means that there is no embezzlement of money.

Cristina: There’s no sense here to speak of an embezzlement of money ...

Isabel: I mean that there are no false donations, no frauds, no fake payments, no funds

deviations and no tax evasions.

Eduardo: You’re making a good point there ... (Moreira & Carreira, 1998, pp. 4-5)

In the exchange, learners used their mathematical understandings but also
justified their responses from their own experiences: “There is no embezzlement of
money.” While Cristina saw this as a mathematical exercise, distinct from reality,
Isabel and Eduardo interpreted the results from what they knew about the Portuguese
economy. The complexity of the situation contributed to them engaging with the
problem. This is in direct contrast with Esmilde, an immigrant student in Gorgori6
and Planas’ (2005) research, who tried hard to bring his knowledge of different
housing situations to a mathematical problem about population density. Both his
teacher and a non-immigrant peer rejected his suggestion, only valuing the mathe-
matical content. Consequently, Esmilde withdrew from engaging in the problem,
thus narrowing his horizons of possibilities for his future.

In reported studies, many learners expressed varying levels of dislike for math-
ematics in the initial stages. Gutstein (2003) quoted from one of his middle-grade
students who described his learning after two years of being involved with critical
mathematics education as:

Well, I thought of mathematics as another subject in school that I hated. And I didn’t bother
to think too much about world issues or everyday issues. Now I know it all relates. And I've
learned how powerful math can be to help us explain our decisions and help us express
ourselves because, like I said before, math makes things more clear. (p. 61)

Critical mathematics education seems to have the possibility to broaden learners’
horizons for future possibilities both within a school context but also in relationship
to wider societal contexts that included learners’ own foregrounds and consider-
ations of the sort of world that they wanted to live in. Thus, the horizons for future
possibilities seemed to be broadened in a multitude of directions.

In Andersson’s (2011) research, learners in two classes worked in groups on
projects—such as working out each learner’s carbon footprint—that she [Andersson]
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deemed as being related to societal contexts and likely to support critical reflections.
One of Andersson’s end-of-high-school learners, Sandra, stated:

What surprised me most though was how important a role mathematics plays when talking
about environmental issues. With support of mathematics we can get people to react and
stop. [...] I am so interested in environmental questions and did actually not believe that
maths could be important when presenting different standpoints. (p. 7)

The projects described by Moreira and Carreira (1998), Gutstein (2003) and
Andersson’s (2011) appear to have been designed without soliciting the learners’
opinions on the sorts of projects in which they would like to engage. This lack of
consultation could be in conflict with learners’ preference for being seen and valued
and also leaves learners as the mediators of the transitions between different con-
texts. Although the activities seemed to have broadened learners’ horizons both for
possibilities for their futures from the school context and from outside-school con-
texts, more research is needed to better understand this connection.

Gutstein (2003) claimed that the problems he set were from the learners’ lived
experiences. Dowling (2010) criticized one of Gutstein’s problems, random traffic
stops, because the premise on which it was based, that the police would know the
ethnicity of the drivers before they stopped them, was unlikely to be a reality. One
of Gutstein’s (2007) own students challenged him similarly in a journal entry about
whether racism was a factor in getting house mortgages.

In my first article I said that I thought racism was not a factor; after our second discussion I
thought racism was a factor, but I think that we don’t really know. Even though the rate for
Blacks was 5Xs higher than whites in being rejected, that does not necessarily mean it is
racism. It could be because of debt, income, or maybe it could be racism. (p. 58)

Gutstein responded to the learner’s comments by discussing the relationship
between individual and institutional racism. At the end of the project, he also had
learners adopt the perspectives of other participants in the problem, including the
bank lenders. The project resulted in much discussion and Gutstein hypothesized
that it was because the problem was meaningful for the learners. As one learner,
Leandro wrote:

This project was very interesting because it has happened to one of my uncles. He was look-
ing for a house and found one. But in the end, he was turned down. This really is important
to me because I will like to buy a house when I grow up, not only for me, but for my cousin
and my sister. (Gutstein, 2007, p. 61)

Others have noted a similar impact on statistical learning when the topics were
important to the learners. In work with student teachers in Columbia, Rojas (2010)
found that “the students learned to use these statistical tools and concepts in the
context of identifying and addressing the most pressing problems facing their own
communities” (p. 3). In Brazil, a group of medical researchers worked with sixth-
grade students in high poverty areas on how to interpret statistical data about mouth
cancer so that they could then present this information to their families (Sundefeld,
Homse, Prieto, & Rodrigues, 2010). By the end of the project, students had increased
their understanding both about mouth cancer and also statistics. Many of their fami-
lies commented that they had learnt a lot from their children about mouth cancer,
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although their statistical knowledge had not improved. This was the only project
which seemed to investigate learners transitioning into out-of-classroom contexts
explicitly.

Having learners engage in topics that investigate inequities can mean that children
deal with adult topics. Stocker and Wagner (2007) discussed some of the ethical
tensions arising from this. In support of his argument for using mathematics to
understand social justice issues better, Stocker quoted two of his 12- and 13-year-
old students:

If we don’t know about social issues, if we don’t learn to be critical, we won’t form views
of our own. We’ll grow up in a politically impotent society.

Only through learning can things change. Schools need to teach this stuff. Children can’t be
hidden from the world. (p. 19)

Similarly, Gutstein’s (2003) learners felt that being involved in considering societal
issues which required them to understand mathematics was important.

Also, I thought math was just a subject they implanted on us just because they felt like it,
but now I realize that you could use math to defend your rights and realize the injustices
around you. I mean you could quickly find an average on any problem, find a percentage on
any solution, etc. I mean now I think math is truly necessary and I have to admit it, kinda
cool. It’s sort of like a pass you could use to try to make the world a better place. (p. 62)

In her work with adult learners, Tomlin (2002) requested them to bring in
problems that they found relevant and which required mathematics. Although one
student’s problem fitted the criteria, it could be solved more sensibly, through the
combined wisdom of classmates, in ways which did not involve using mathematics.
Civil (n.d.) commented that in real-world problems, “mathematics is often hidden;
it is not the center of attention and may actually be abandoned in the solution pro-
cess” (p. 27).

Although learners could not choose their own problems in Andersson’s (2011)
projects, there was some room for them to make some choices, and that was appre-
ciated. The following comment is again from Sandra, who had described herself as
having maths anxiety:

We distributed the time well, I think. [...] The group worked well. We were good at different
things and helped each other. I am proud of the work I have done as I felt I could contribute a
lot in the beginning when we talked about borrowing money and interest rates. To plan time
and content [my]self got me to feel it related to me. I think mathematics has been a little more
fun than usual. [...] I feel the project has been meaningful and to look at mathematics from
different angles (véndra och vrida pa matematiken) was positive. But I would like more time
for explanations from the teacher, as mathematics is difficult for me. (Andersson, 2011)

For Sandra, the pedagogical approach seemed to respect both her need to be seen
and valued. “I felt in that I could contribute a lot,” and for mutuality in learning “the
group worked well. We were good at different things and helped each other.”
Working in groups seemed to support her to overcome her anxiety about mathemat-
ics which can be seen as one form of transition. Nevertheless, the final cry about
needing more help from the teacher suggests that she had not yet come to see herself
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as being a capable learner of mathematics. At the end of the project on carbon
footprints, Sandra wrote:

I have probably learnt more now than if I had only calculated tasks in the book. Now I could
get use of the knowledge in the project and that made me motivated and happy! I show my
knowledge best through oral presentations because there you can show all the facts and talk
instead of just writing a test. To have a purpose with the calculations motivated me a lot.
(Andersson, 2011)

Activities linked to critical mathematics education seemed to support learners’
reflections on their learning both of content knowledge but also about themselves.
These reflections enabled learners to see connections to their backgrounds, their
foregrounds and their hopes for the future of the world. Thus, they could be said to
support them transitioning between contexts—into and out of the mathematics
classroom—thereby broadening their horizons for their future possibilities in more
than one direction.

Modes of Belonging

In order to analyze learners’ perceptions, we draw on Wenger’s (1998) modes of
belonging. Nasir and Cooks (2009) suggested that Wenger “reconceptualizes learn-
ing from an in-the-head phenomenon to a matter of engagement, participation, and
membership in a community of practice” (p. 42). The modes of belonging indicate
how people position themselves in relationship to communities of practice, and thus
the forms of becoming that are possible. Commonly, mathematics classrooms are
considered to be communities of practice.

The recognition of the mathematics classroom as a functioning community where teacher
and student activity in it is shaped by (and shapes) a set of norms and practices for learning
mathematics highlights the importance of issues such as competence, ownership and align-
ment in engaging in this community. In particular, alignment between practices and identi-
ties of home and school has implications for whether students negotiate ways of participating
that serve their individual goals (Cobb & Hodge, 2002; Hand, 2003). (DiME, 2007, p. 408)

Consequently, it would seem that the ultimate goal is to understand how learners
transition into the community of practice of the mathematics classroom. Yet this view
of a mathematics classroom tends to decontextualize it from the “larger social, cul-
tural, economic and political structures” (Valero, 2010, p. LXI) that influence what
occurs within those classrooms. In contrast, we see membership of the mathematics
classroom community of practice as only one outcome of the never-ending transition-
ing process and one that occurs concurrently with learners transitioning from the
classroom context into outside-classroom contexts such as the home. Therefore, we
use modes of belonging to consider how pedagogical approaches support learners to
transition between contexts in ways that broaden rather than narrow their horizons of
possibilities for their futures in a number of directions. Figure 6.2 summarizes the
three modes of belonging: engagement; imagination; and alignment.
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Figure 6.2. Modes of belonging (from Wenger, 1998, p. 174).

According to Wenger (1998), engagement has three parts: “the ongoing negotia-
tion of meaning,” “the formation of trajectories,” and “the unfolding histories of
practice” (p. 174). The distribution of power affects participants’ willingness and
ability to engage and conversely engagement “affords the power to negotiate our
enterprises and thus to shape the context in which we can construct and experience
an identity of competence” (p. 175). Although some practices are engaged in many
times, each new experience will need to be made sense of again, leading to an evolu-
tion of these practices. Continual negotiation of meaning within familiar and unfa-
miliar situations contributes to the formation of trajectories. “As trajectories, our
identities incorporate the past and the future in the very process of negotiating the
present” (p. 155). However, “the understanding inherent in a shared practice is not
necessarily one that gives members broad access to the histories or relations with
other practices that shape their own practices” (p. 175).

Imagination is embedded within “our own experience” (Wenger, 1998, p. 173).
Like Radford’s view of learning, imagination arises in the interaction between the
individual and in Wenger’s case the community of practice. In retelling a story about
two stone-cutters who gave different responses when questioned about what they
saw themselves as doing when chiselling a block of stone, Wenger (1998) stated:
“Their experiences of what they are doing and their sense of self in doing it are
rather different. This difference is a function of imagination. As a result, they are
learning very different things from the same activity” (p. 176). Imagination is
closely linked to whether learners perceive the process of transitioning between
contexts as leading to a narrowing or widening of their horizons of possibilities for
their futures.

For Wenger (1998) “the process of alignment bridges time and space to form
broader enterprises so that participants become connected through the coordination
of their energies, actions, and practices” (p. 179). Although alignment is usually
connected to both engagement and imagination, it may not be. Some learners in
mathematics classrooms may complete textbook exercises and have a clear sense of
what it means to be a mathematics learner, but when an opportunity arises to withdraw
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from taking mathematics classes they do so because they do not want to align
themselves with this practice (Ingram, 2011). Coerced alignment may impact on the
belonging that learners ultimately assume.

Modes of Belonging: Ethnomathematics
and Critical Mathematics Education

From the learners’ perspectives, pedagogical practices based on ethnomathematics
and critical mathematics education seem to have features that support them to tran-
sition between contexts. Nevertheless, researchers considered that both sets of
approaches have some inherent tensions arising from multiple and sometimes
conflicting assumptions. On the other hand, learners’ perceptions, as reported in
research reports, suggest that they were not concerned with these tensions. Generally,
learners verified that learning experiences based in ethnomathematics and critical
mathematics education provided them simultaneously with mathematical skills and
an awareness of outside school issues. Analyzing the comments using Wenger’s
modes of belonging indicated that working as a group on complex problems that the
learners cared for were features that supported learners to transition between
contexts.

Engagement

The learners’ comments indicated that they engaged in the projects and so
reflected on what mathematics was, how it could be used and how it should be
learnt. Often the projects spanned several lessons and in some instances, learners
worked on them at home. However, the transition into home contexts, and their
engagement in activities there, was the focus of only one research study (Sundefeld
et al., 2010).

Teachers and facilitators often assumed a shared history with learners when
choosing an activity. Usually, the activity was seen as the vehicle for connecting the
learners’ backgrounds to improved school mathematics understanding, which was
an important consideration in learners’ foregrounds.

The negotiation between familiar and unfamiliar situations could contribute to
the formation of a trajectory. However, there is a need to recognize the impact of
learners’ own perceptions of their situation on their dispositions to learn. Andersson
(2010) commented on how labelling a day, set aside for project work about the
United Nations Rights of the Child, as a Maths Day meant that many students chose
to attend doctor and dentist appointments. One student, Petra, stated:

First I thought, a whole day of mathematics, I can’t do it; I just can’t be there the whole day.
But when I got there it was actually quite fun and now, afterwards, I read and look in the
newspapers in a different way. So I actually learnt something that was really unexpected of
a math-day. (p. 14)
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In the critical mathematics education projects, learners were supported to
engage by being able to make choices about aspects of the projects, although not
usually the topic of the projects. In the ethnomathematics activities, learners
commented on the value of being physically involved in an activity, such as play-
ing games and making flutes. This increased their interest and supported them to
reflect on both the activity and mathematics in different ways. It would have been
valuable to know whether they also engaged in these activities outside of the
classroom so that the activities could be considered as easing their transition in
that direction as well.

Project work provided learners with opportunities to form supportive and col-
laborative relationships that contributed to developing a shared history of learning.
A requirement to present to others supported learners to share more than just infor-
mation about the project (e.g., Katsap & Silverman, 2008). This has links to Biddy’s
(2009) learners’ requests for mutuality in learning.

When learners worked in groups to solve challenging problems, power was not
located within the teacher but flowed between the participants. Sundefeld et al.’s
(2010) project showed that school children could take on the role of informants to
their families. Again, it would have been valuable to know how this eased their
transition from school to out-of-school contexts.

Imagination

Imagination is closely connected to learners considering themselves as being
seen and valued. For this to occur, learners need to reflect on how they are learning.
Often project work supported the learners to see that mathematics could be used in
situations that were important to them. In Gutstein’s critical mathematics education
projects, learners began to understand the power of mathematical ideas and this
provided a motivation for them to want to learn. In the gardening project described
by Civil’s (n.d.), the children’s devotion to their plants was a surprise to the teacher
but supported them to participate in solving the somewhat contrived mathematical
problems about the gardens.

When learners could connect mathematics to their interests, they could imagine
engaging in future tasks that required them to use mathematics. However, some
learners did not immediately embrace the idea that it was mathematics that provided
them with these possibilities. The following quote from one of Andersson’s learn-
ers, Zizzie, exemplifies this tension for the learner:

A math-day, how fun could that be, and why did you call it a math-day? We worked on
posters, we sought information, we rewrote mathematics stuff for best effect, but that is not
mathematics! It was a really good day, but definitely not maths. (Andersson, 2010, p. 15)

Imagination of future possibilities was connected to the learners’ experiences
with mathematics in the past (Patrick, 1999). Allowing spaces for discussion of dif-
ferent facets of the activities meant that they were opened to discussion and
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reflection. This is likely to broaden horizons for imagining future possibilities for
school mathematics. However, the relationship to transitions to outside-school contexts
is not so clear.

Alignment

On the whole, the learners aligned themselves with the aims of the ethnomathe-
matics and critical mathematics agendas to which they were introduced. This can be
seen in the way that they combined their everyday knowledge, interests and math-
ematical understandings when working on the different activities. Yet, some learn-
ers had to be encouraged to align themselves with the activities by a teacher or in
some cases an elder (Lipka & Adams, 2004).

It was not always clear how learners’ changed perceptions of mathematics
and how it could be learned were connected to their willingness to align themselves
with mathematics activities in the future. As one of Gutstein’s (2003) learners stated
“I think that now I can understand the world better by using math, but that doesn’t
mean I like connecting math with what surrounds me. I still think that there are
some ‘BIG IDEAS’ you can understand without using math” (p. 61, upper-case and
underlining in the original). This learner may have learned to tolerate doing math-
ematics in the classroom but was unlikely voluntarily to choose to use mathematics
in situations outside the classroom. The transition into the mathematics classroom
was eased but the mathematical knowledge was likely to remain compartmentalized
as something done at school.

For other students, the power that they gained from solving problems that mat-
tered to them, with mathematics, supported their continuing engagement in mathe-
matics classrooms. By enrolling in courses adult learners—such as those described
by Tomlin (2002) and Patrick (1999)—showed that mathematics learning was an
enterprise with which they wished to align themselves. This was the case even
though their imagination of mathematics seemed clearly connected to what they had
not been able to do when at school.

By using the modes of belonging as a lens, it is possible to see that activities
based on ethnomathematics or critical mathematics education approaches provided
possibilities for easing learners’ transitions into mathematics classrooms. This is
because it enabled learners to see possibilities about why they should learn mathe-
matics. This was not possible when connections were not made to their backgrounds,
foregrounds or to improving the world in which they lived. Nevertheless, although
the activities provided opportunities for learners to engage in, imagine and align
themselves to learning mathematics at school, there were still tensions when teach-
ers’/facilitators’ assumptions about the activities did not match those of the learners.
The focus of activities was on easing learners’ transition into the mathematics class-
room and only secondary consideration, if any, was given to easing learners’ transition
into out-of-school contexts.
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Transitioning Into and Out of School
Mathematics Contexts

In this chapter, we have defined contexts as systems of knowledge. Transitioning
contexts, therefore, involved coming to terms with differences in knowledge, how it
was organized and valued and the interaction patterns around how it was used.
Learners’ reflection on these differences led to learning, both about the knowledge
but also about the learners themselves. When the knowledge system of school math-
ematics was similar to those of outside-school contexts then the transitioning pro-
cess was likely to lead to a broadening of horizons of possibilities for learners’
futures, in both the school and out-of-school directions. However, when there were
differences, then transitioning could leave learners as the mediators between knowl-
edge systems. This could result in a narrowing of learners’ horizons in regard to
school mathematics learning and out-of-school learning.

In this final section, we first discuss why learners’ perspectives are so important
before revisiting Willis’ table showing the relationship between disadvantage, math-
ematics education and curriculum. Then, we summarize those practices that seemed
to ease learners’ transitioning and conclude with suggestions for further research.

If we take seriously the proposition that learning occurs when learners transition
between contexts and that it includes a process of becoming, as well as understand-
ing content, then it is important to consider the pedagogical practices from the
learners’ own perspectives. It is their understanding of the activities that enables
connections between their foregrounds and backgrounds to form their dispositions
to learn (Skovsmose, 2004). As can be seen in the modes of belonging analysis,
regardless of the pedagogical approaches adopted, learners’ perceptions may be
different from the perceptions of those who develop the mathematical activities.
This can lead to a narrowing of horizons of possibilities for learners’ futures, both
in regard to formal mathematics and to out-of-school activities. Nevertheless, in the
studies described, ethnomathematics and critical mathematics education approaches
did seem to support learners to transition between in-school and out-of-school con-
texts, at least in one direction—towards school—and thus broadened horizons from
this viewpoint.

Ethnomathematics and critical mathematics education have similarities with
Perspectives 3 and 4 in Willis’ (1998) table (see Table 6.1). As described earlier, the
perspectives appear to position some groups as being other, so the focus remains of
their differences. By investigating pedagogical approaches, we instead focus on the
relationship between transitioning and the narrowing or broadening of horizons of
learners’ possibilities for their futures. Using learners’ perspectives means that
although their reflections form the heart of the analysis, it is the approaches and the
outcomes of the approaches which are discussed.

The features that the learners suggested supported their transitioning process
varied between what was learnt and how it was learnt. On the whole, learners sug-
gested that activities had to be based on something that they cared for: in their past,
such as poor performance in mathematics when at school; in their future, for example
using ethnomathematical activities themselves as teachers; and in their present,
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cultivating a garden and growing plants. Learners also valued activities which were
socially or politically motivating for them—such as investigating issues to do with
climate change. The activities in which learners were interested generally involved
integrating knowledge systems from inside and outside school.

The relevance of Biddy’s (2009) pedagogy of relationship was obvious in learners’
comments about how they should learn. For example, they valued being seen and
valued, not only by their teachers but also by other learners. Being able to negotiate
aspects of the activities with each other and with the teacher was one aspect of this,
and this contributed to their aligning themselves with the present activities. Working
in collaborative groups that had to resolve complex issues meant that all learners
had to contribute, and those contributions were seen as valuable. The continuing
negotiation within the groups, with the teacher, and in relation to the artefacts with
which they had to work, meant that power was distributed between participants.
Working with artefacts that learners found interesting, such as the Andean flute,
supported their engagement in mathematics education activities. Many learners
commented on the value of “learning by doing.” However, when the tasks were not
explicitly linked to the learners’ own culture, the only transitioning that the tasks
supported was into the classroom.

Learners have valuable insights into the sorts of pedagogical practices that con-
tribute to their transitioning between contexts. Over the last few decades there has
been much theorizing about reasons why certain groups of learners do not do well
in mathematics classrooms. This has led to awareness that learners’ backgrounds
and their expectations about what they can learn in the classrooms will contribute to
their dispositions to learn. Yet this has not led to a proliferation of research that asks
learners about their experiences. In this chapter, we have presented much of the
research that is available. Nonetheless, there is a need for more work if we are to
learn how to ease learners’ transitioning processes so that their horizons of possibili-
ties for futures are enlarged rather than reduced. We do not know, for instance,
whether enjoyment of an activity in itself eases learners’ transitioning between con-
texts or whether there is a need to bridge different knowledge systems with which
learners are familiar.

As well we would suggest that further work needs to be done in regard to improv-
ing our understanding of the range of contexts that are likely to facilitate learners’
transitions. In our analysis, it was clear that both ethnomathematics and critical
mathematics education have the potential to ease the transitioning of learners into
out-of-school contexts. However, this has rarely been the object of mathematics
education research, which has remained focussed on transitioning into mathematics
classrooms. The obsession with national testing, with equity issues being strongly
tied to increased test results, has blinkered much of the research, leading to a focus
on the importance of easing learners into the mathematics classroom. Yet it is naive
to believe that learners would form dispositions to learn simply from their experi-
ences in those classrooms. The reflection in which learners engage as they transition
into out-of-school contexts, including the home, is likely to have an equal impact on
their dispositions to learn, within those very classrooms which are deemed to be so
important.
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