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SUMMARY
The purpose of this research was to gain greater knowledge of the role of language in an
English taught math class, for students who speak Spanish as their first language, at a private international, bilingual, all male school in Bogota. The first part of the investigation
presents the background literature based on works from authors whose research uncovers
some of the answers to the research questions. The second part presents the description
of the observations done in grade seven and eight classrooms: peer observations, video observations, voice-recordings, and class experiences. Each one analyses the use of language
focusing on vocabulary, multiple meanings, and participation. Finally, the investigation
presents the conclusions found based on the background literature and observations made
in connection with the research questions.
Key words: Language, mathematics, multilingual, and bilingual
RESUMEN
El propósito de esta investigación es obtener un mayor conocimiento del papel de la lengua
en una clase de matemáticas dictada en inglés para los estudiantes que hablan español como
primera lengua, en una escuela privada, masculina, internacional y bilingüe, en Bogotá. La
primera parte de la investigación presenta la literatura en la que se basaron los autores y
que da algunas respuestas a las preguntas de investigación. La segunda parte presenta la
descripción de las observaciones hechas en los grados séptimo y octavo: intercambio de
observaciones entre profesores, análisis de vídeos, grabaciones de voz y experiencias de
clase que se centran en el uso del lenguaje, los múltiples significados en el vocabulario y la
participación de los estudiantes. Por último, la investigación presenta las conclusiones que
se encuentran basadas en la literatura consultada y observaciones presentadas en relación
con las preguntas de investigación.
Palabras clave: Lenguaje, matemáticas, multilingüe, bilingüe
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INTRODUCTION
It is often said that math is a language of
its own, but with that said it is believed
that the language mathematics is being
taught and learned in has an effect on the
students. The following research discusses
the findings of observations done at a private international, bilingual, all male school
located in Bogota, Colombia. The authors’
interests in the bilingual (Spanish-English)
learning environment sparked the idea to
research the role of language specifically in
the math classroom with a focus on grades
seven and eight. The math department is one
of the bilingual departments at the school
with students learning the subject in English
from kindergarten to the eighth grade and
transitioning back to Spanish in the ninth grade. The main interests in the research stem
from the ideas and observations that have
also been made by two researchers, Barwell
and Probyn. Barwell (2005) states, that like
other researchers, he has found “tensions in
multilingual classrooms between language,
mathematics, and socio-political context”
(p.311). These tensions are tensions the
authors have also seen and experienced
and wish to understand more about in their
classrooms. Probyn (2001, p. 257) describes
how there can occur a struggle between
helping students understand the concept,
trying to help students improve their level
of English, and the use of the students’ home
language in the classroom. These were also
issues that the authors were having trouble
balancing in the classroom especially being
a native English speaker and a native Spanish
speaker, both teaching in English.

RESEARCH QUESTIONS
• What is the role of language in the math
classroom?
• What is the role of the students’ home
languages in the bilingual math classroom?
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• What are the linguistic challenges a math
learner may face in the classroom?
• What strategies should be used for English
language learners in the math classroom?
• How language is used in the grades seven
and eight math classes observed?

BACKGROUND LITERATURE
What is the role of language in the math
classroom?
“Language, like multiculturalism, is always
political” (Setati, 2008, p.104). Language is
not only political on a macro-scale but also
on a micro-scale within classrooms. The interactions between students become political
because language can be used to include
or exclude in the contexts it is being used.
This may not seem as true for a classroom
that is primarily Spanish speakers learning in
English, but inclusion and exclusion can occur based on a student’s ability to access and
use the language of teaching and learning.
There are a variety of tensions that arise in
the multilingual classroom. These tensions
are the access to language of teaching and
learning, access to math discourse, and
access to classroom discourse (Adler, 1998,
p. 32). This speaks to the complexity, differences in contexts that arise, and also
the different roles that language plays in
the classroom. Language, in a classroom,
can be represented in different perspectives: vocabulary, registers, and discourse
practices. It is argued that only considering
the first two perspectives limits learning
mathematics because it is more than using
the proper vocabulary and register. However,
if discourse practices are included then the
resources that students use to communicate
mathematics are also being considered (Moschkovich, 2002, p.206). These perspectives
also present the varying roles that language
takes on in a math classroom. It is verbal,
written, symbolic, and what is being said,
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heard, written, and read is just the surface
of the role language plays in the mathematics classroom.

included participation invitations and cooperation negotiations, and to relate to students’ everyday lives (Probyn, 2001, p. 259).

In one article, Barwell (2005) concludes,
“language and content can be seen as reflexively related, and as mediated by the
social activity in which they are engaged”
(p.207). Each classroom is different; the
teacher’s experiences and the students’ experiences are all different. It seems; therefore, that like most things, two contexts are
never the same therefore solutions cannot
be made to fit every situation perfectly and
role and perspectives change.

Clarkson (1992) argues that the two or more
languages that students have access to
should not be separate systems, they act on
one another therefore a student’s competency is increased and the learning environment
is more positive if a student is able to make
use of the languages he or she has access to.
It keeps a connection between the student’s
indigenous culture and the new culture he
or she is becoming a part of (p. 418-419),
Students who have high proficiency in all of
their languages are more apt to be cognitively advantaged (Barwell, 2005, p. 330).

What is the role of the students’ home
languages in the bilingual math classroom?
There is debate about the use of a student’s
home language in a classroom where the
language of learning and teaching is not
the first language or most commonly used
language of the learners. Some feel that
the usage of the language detracts from a
student’s ability to learn the new language
while others feel it acts as a support and
resource (Setati, 2008, p.103). One teacher
reflects on this saying, “their [the teachers]
main focus was on communicating content,
although they were conscious of the need to
support the students’ English learning…not
with the sole aim of making them English
speakers but then with the sole intention of
helping them understand the concept…hard
to strike balance…[using mother tongue]
might help them understand the concept,
do their mathematics, but then it’s also killing their English” (Probyn, 2001, p. 257).
The use of the home language, although not
always necessary, draws upon a further range
of potentials and resources that students
brought to the classroom (Gutiérrez, 2002,
p.1080). At times, the home language may
be used to create a relaxed environment, to
reassure students, and to make them feel
confident, other uses of the home language
El Astrolabio 15(2), julio-diciembre 2016, pp. 70-83

Some teachers believe that a student’s lack
of success is because of the English language, some believe that math is just difficult
and people have trouble with it no matter
the language, and others share a bit of both
beliefs. Another belief is that sometimes
the learner’s home language is needed for
understanding. Some do not agree with this.
They believe that assessment is in English
therefore the language of teaching and
learning should be in English and the home
language should not be used (Adler, 1998,
p.25). This number of multiple beliefs on
student’s success in the multilingual mathematics classroom maps out just how complicated this issue is. The interchange between
English and the student’s home language may
be where success lies for one type of learner.
People learn in such a variety of contexts
that to dismiss the possibility of a student
being able to learn with their home language
as a tool could be disadvantaging them.
What are the linguistic challenges a math
learner may face in the classroom?
Learning math and learning English is a
double and daunting burden, especially
when “even proficient speakers of English
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face challenges from the language of mathematics” (Schleppegrell, 2007, p.155). The
tools are elusive, either too embedded in
the teacher’s knowledge or less of a problem than articulated - lack of multilingual
focus (Adler, 1998, p. 25). When there is a
lack of multilingual focus, a teacher may
seek other reasons, mathematical ability or
attitude for a student’s weak performance,
rather than a lack of language ability. Adler
(1998) mentions that teachers need to identify, recognize, talk about, and act on the
tensions in their practice. Issues of language
and dilemmas teachers may encounter in a
multilingual classroom need to be talked
about. Once they are talked about then
actions need to be taken. In a multilingual
classroom, language cannot just be ignored
(p.32).
Barwell (2005) differentiates between
conversational English used and academic
English. Students may appear to have a
good grasp on English however it often takes
more time for academic English, therefore
mathematical English, to develop (p.330).
This means that if students are asked to
communicate mathematical thoughts and
ideas after only having been learning English
for a short period of time, they will have
difficulty and may only be able to express
themselves at a surface level as opposed to
a deeper mathematical level.
One of the particular challenges for English
language learners, in the mathematics
classroom, is understanding math problems
(Barwell, 2005, p. 331). Students have problems with understanding the full context of
the problem along with the words used in
the problem. “Poor performance of bilingual
learners thus cannot be attributed to the
learner’s language proficiencies in isolation
of wider social, cultural, and political factors that infuse schooling” (Setati & Adler,
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2000, p. 245). As mentioned before, Barwell
(2005) states that, like other researchers,
he has found “tensions in multilingual classrooms between language, mathematics, and
socio-political context” (p. 331). A situated-sociocultural perspective of examining
mathematical discussion can expand; yet
complicate the view on how bilingual learners learn mathematics (Moschkovich, 2002,
p.207). The teacher’s role in these tensions
is mediating the relationship between these
three things. Depending on the context, it
seems that how the relationship is mediated
changes. There needs to be understanding,
by the teachers, that language is not only a
communication device for thoughts and ideas
but that language is political and cultural and
that these political and cultural aspects of
language affect mathematical language (Setati, 2005, p. 452). This is an important point
because language can be seen as separate
from culture and mathematical language,
in particular, is seen as being a-cultural, or
without culture, when in fact it is not.
The use of symbols and visual representations in mathematics provide challenges
because often they do not match the ‘translation’ into oral and written language that
has developed the meanings they present.
The technical vocabulary and grammatical
structuring is also challenging. This is in part
because the oral and written language being
used is representing an operation rather than
a thing (Schleppegrell, 2007, p.146-147).
Another challenge is to manage talk, a resource for mathematical learning, and it’s
duality of visibility and invisibility. An example of this is in a discussion, mathematical
learning should be enabled therefore talk
invisible; however, the specific language of
mathematical discourse requires it to be
visible. This duality can enable or hinder the
participation of a student in a mathematical
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discussion depending on the transparency of
the practice (Adler, 1999, p. 50). As talk is
largely based in language, this challenge coincides with what one mathematics teachers
stated, “Part of understanding the math is
understanding the language used to describe
it. As the mathematics teacher noted, … you
want them to master the concept, but then
that’s via the language” (Probyn, 2001, p.
256). The teacher speaks to the difficulty
that would lie in trying to separate the math
learning and the language learning; they are
intertwined. The meaning of mathematical
words and the structure of mathematical
words do reflect some of the concepts and
therefore that meaning is important, but
also the words used to describe concepts
and procedures can become problematic
if a student does not know enough English
to understand simple instruction. Through
research done on the integration of content
and language learning, one of the conclusions made is “that content learning is inseparably bound up with language learning
and vice versa (Barwell, 2005, p.207). This
statement recognizes that language learning
takes place and has a role even in the math
classroom. A balance must be stricken between the mathematical language and the
mathematical problem, there is no solution
to the “dilemma of transparency” it is up
to the teacher to properly manage it (Adler,
1999, p.63).
What strategies should be used for English
language learners in the math classroom?
When considering language from the three
perspectives mentioned earlier from Moschkovich, we can consider some different
strategies that should and should not be
used. From the perspective of vocabulary, in
more traditional classrooms solely thinking
about vocabulary may have been sufficient,
but teachers are not incorporating activities
where students are expected to explain proEl Astrolabio 15(2), julio-diciembre 2016, pp. 70-83

cesses, describe conjectures, prove conclusions, and present arguments (Moschkovich,
2002, p.193). Only considering vocabulary
in these contexts simplifies mathematical
communication to just the words being used
and not to the context or multiple meanings.
Solely focusing on the vocabulary a student
is using may result in a missed opportunity
to see a student’s success in another area.
When it comes to meaning and multiple
meanings, complexity is added to the relationship between language and learning
mathematics. When instruction includes
focus on the multiple meanings of the vocabulary used, students are opened up to
new possibilities with their language and the
focus is shifted. The focus is then shifted to
examining how students negotiate multiple
meanings of mathematical terms, developing
meanings for those words, understanding
multiple meaning, and using language appropriately in different situations, rather than
being focused on how they acquire and learn
new vocabulary and words (Moschkovich,
2002, p. 195).
The final perspective is embedded in the idea
that learning mathematics is a discursive
activity and that “a situated-sociocultural
perspective has important implications for
instruction” (Moschkovich, 2002, p.196).
This perspective adds more complexity and
detail to the way in which bilingual students
learn mathematics. This perspectives moves
towards “a description of resources and competencies and widens what counts as competence in mathematical communication”
(Moschkovich, 2002, p. 197). This perspective sees the mathematics learner as a person
in a community that has practices and norms
and that each person within the community
participates with different experiences and
therefore meanings are constantly being
negotiated through discussion. In situated
perspectives of cognition, communicating
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mathematically becomes more than learning
vocabulary and meanings; it becomes the use
of social, linguistic, and material resources
to participate in mathematical practices
(Moschkovich, 2002, p.197).
As a result of the analysis of the three perspectives, one strategy that is suggested to
support all students regardless of proficiency
is to provide more opportunities for mathematical discussions. This strategy allows students to search and use legitimate resources
such as gestures, concrete objects, and the
student’s home language (p.208). This puts
less of a focus on the student’s ability to
use vocabulary and registers and puts more
focus on the resources the student is using
to describe their thoughts.
More strategies include: to use several expressions for the same concept, use gestures
to clarify meaning, to accept and build on
student responses, revoice, focus on vocabulary and math content, uncover mathematical content in student contributions, and
bring different ways of talking about and
different points of view to the same point
(Moschkovich, 1999, p.11). The last few are
more mathematical specific but, in general,
when teaching English language learners it is
important to incorporate a number of these
skills so that students have an opportunity
to catch something in a multiplicity of ways.
Specifically in mathematical discussions,
Moschkovich (1999) suggests modeling,
supporting students who use modeled talk,
encouraging conjectures and explanations,
calling for explanations and using evidence
for statements, focusing on process not only
product, comparing, engaging students in for
or against statements, encouraging student
to student talk, paraphrasing each others
statements, and structuring activities so that
students have to understand one another
(p.12).
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Supporting the article discussed above,
Moschkovich (1999) says that it is important to move past grammar and vocabulary
errors to keep discussion mathematical (p.
19). If the errors do not affect the ability
for other students to understand what the
person talking, is stating, it may be ok to
not address the error. If it disrupts the flow
and understanding by others then the error
should be addressed. Code switching may be
a tool that students used. It is referred to as
using more than one language in a conversation (Moschkovich, 2002, p. 125). The term
language switching is used to describe the
use of two or more languages within an individual context (Moschkovich, 2007, p.125).
In code switching, students may switch back
and forth between their home language and
English in a conversation whereas language
switching occurs in the thinking process.
Probyn (2001) suggests that one way she
avoids getting caught up in teaching the language is “the only words that [she is] going
to use are the words that are going to help
them understand” (p. 261). This suggestion
is along the lines of speaking simply and
clearly, and avoiding unnecessary clutter
when speaking. Probyn (2001) also says,
correction of a student’s pronunciation is
important so that when that student is speaking to someone else, that other person will
understand him or her. It is striking balance
between English and math (p. 261). Finding
that balance between English and math, is
dependent on the class that is being taught.
The balance lies in making sure that students
are able to communicate math ideas without
being misunderstood but also without becoming frustrated with corrections or fearful
to speak.
One methodology that supports the balance between content learning and language
learning is content and language integrated
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learning (CLIL). The aim is that students
will learn content and language at the same
time (Favilli, Maffei, Peroni, 2013, p. 374).
One suggestion to find the balance is to take
into account the dynamics of the classroom
interaction and the types of language used
in different situations. The next suggestion
would be to plan lessons to make different
types of language occur, this occurrence
will allow developments on different types
of language usage. The teacher needs to be
“aware of their impact and management
during classroom activities” (Favilli, Maffei,
Peroni, 2013, p.380).
Adler & Setati (2000) say that learners need
to talk to learn, and such talking to learn is
a function of fluency and ease in the language of communication (p. 246). This applies
to the context of math learning because
without any focus on the language students
can lose meaning and understanding. As
mentioned above, finding a balance means
allowing students to practice different types of language usage, which means using a
variety of classroom activities.
Teachers need to make sure that students
feel comfortable in their classrooms, especially multilingual classrooms, “teachinglearning communication was restricted
to…‘final draft’ utterances in English, seemingly devoid of meaning…both the teacher
and the learners not having the opportunity
for talking to learn and hence for conceptual
exploration through more informal language
forms” (Adler & Setati, 2000, p.246-247).
Without a sense of comfort students will not
feel they can participate in mathematical
discussions and therefore mathematical
learning is lost because students will not
communicate ideas between themselves and
yet some of the best learning can come from
conversations with peers.
El Astrolabio 15(2), julio-diciembre 2016, pp. 70-83

These are just some of the suggestions for
strategies to use. As mentioned before,
each context is different and therefore the
solution and strategies for each context will
be different. It is often about striking a balance between many different things in the
classroom and for each teacher and class,
that balance will be different.

METHODOLOGY
A variety of observations were made in grades seven and eight mathematics classes.
They include teacher observation, video
observations, peer observations, classwork
observations, and voice-recordings. The
observations were made with the following
questions in mind:
• How are students constructing and negotiating meanings in the classroom?
• How are students participating in mathematical discussions in the classroom?
• How are students using mathematical language in the classroom?
• How are students using Spanish in the
classroom?
•How are students using English in the classroom?
• What are the linguistic challenges shown
by math learners in the classroom?
• What strategies are the teachers using to
support language use in the classroom?
During the third term of the academic year,
grade seven students focused on the topics
of Polynomial Expressions. Students worked
through exponent laws, operations with
polynomials, and factoring polynomials.
The observations were made during different class times, one in particular where
the students started the class with warm
up problems that focused on three types of
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factoring – by greatest common factor, by
grouping, and trinomials. The teacher then
assigned an assignment where the students
worked in groups of three, each one focusing on one of the three types of factoring.
They had to create a step-by-step guide
that included a detailed explanation of an
example teaching someone how to factor by
the method they had chosen. The purpose
of working in groups was to promote discussion and verify their explanations. It may be
important to note that the teacher in grade
seven is a native English speaker teaching
in English. She understands Spanish but only
speaks with students in English.
During the third term of the academic year,
grade eight students worked on Geometry of
Circles and Polygons. Students were involved
in the uses of theorems related to circles.
They had to infer facts based on patterns,
identify the structure of a proof of a theorem
by statement and reason, and finally, use
facts about circles to solve problems from
graphic situation in a circle. The teacher
assigned a theorem (related to circles) to
groups of two that had to be presented and
explained through three activities:
1. Drawings with a specific pattern that allow
students to infer the theorem to present.
2. Proof of the theorem by statements and
reasons with a clear structure.
3. Application of the theorem in an exercise.
Each group had the task of preparing
this material and presenting it in class to
their classmates; part of the presentation
was to ask their classmates to complete
exercises. Presenters gave time for their
classmates to do each activity and then
they showed them the correct solution. It
may be important to note that the teacher
in grade eight is a native Spanish speaker
teaching in English. He communicates
primarily with students in English.
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You say
“Potato”
I say
“Patata”

Image taken from : http://advancemarbella.com/the-benefitsof-a-bilingual-brain/

OBSERVATIONS
Grade Seven Observations
General Observations

Throughout the trimester, the teacher noted
a number of ways in which the students use
language in the classroom. Students often
used code switching, switching between
English and Spanish to clarify themselves
with the teacher and with classmates. Students also attempted to translate concepts
or terms from Spanish to English and use
words that do not exist. For example, when
speaking about subtracting students will use
‘rest’ as in the Spanish term ‘restar’ or when
talking about the operation of multiplication
they will use ‘multiplicate’ instead of multiple. The teacher often ignored these small
misuses of words, but a student’s classmates
often corrected him.
When introducing new topics, properties, or
processes the teacher often took the opportunity to describes the meaning of the words
and how it relates to the new learning the
students will do. For example, when describing the distributive property of multiplication the teacher described what it means ‘to
distribute’ something. The students were
given the visualization of passing something
out to everyone or everything in the group.
This then helped them understand that the
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number being multiplied was distributed to
everything inside of the parenthesis. When
the students were learning about the exponent laws, many of them resorted to their
knowledge of the distributive property to
describe the rule of product to a power.
Although it is not the property that is taking
place, their understanding of the meaning
of ‘to distribute’ helped them understand
what they needed to do with the exponent.
The same also happened when students
were taught how to divide polynomials by
binomials.
An observation that the teacher made when
students were participating in discussions
amongst them was that their use of language largely depended on the vocabulary and
use of language they had heard the teacher
using. One situation the teacher observed
was that when a student was explaining
to his partner how to do a process, the
examples he had seen the teacher do and
explain, he explained to his partner using
more English, but if he was explaining and
example that he had done, he explained
using mostly Spanish.
At times, the students attempted to communicate with the teacher in Spanish. At times,
she responded to their use of Spanish, but
the response was in English. Other times, she
demanded that the student ask the question
or explain himself in English. During whole
class, instruction the class was directed and
students responded in English, but group
work and communication amongst students
was often in Spanish.
Peer Observation

While the students were solving their exercises there were different kinds of interactions
in respect to language. This observation
focuses on three of them: vocabulary, meaning, and interaction.
El Astrolabio 15(2), julio-diciembre 2016, pp. 70-83

In general, the students showed correct use
of the concepts related with the subject and
topic. They communicated with the teacher
with the appropriate concepts and vocabulary related to factoring. Most of them used
a variety of concepts and vocabulary related
to the application of factoring polynomials.
However, there was an absence of some vocabulary that would have allowed them to
express their ideas clearly. Some words were
direct translations, but most of them were
words used in daily interactions.
‘Greatest Common Factor’ (GCF) was used
frequently in class. The basic concept of this
word was clear to the students; however, the
use of the term in different contexts had
some students confused. They were aware
of how the terms applied to one context but
were unable to apply it to other contexts. It
is clear students present a bit of trouble expanding this concept and using the meaning
of the term to help guide them.
The last point analysed in this class was
the communication students had between
themselves and with the teacher. The students communicated with the teacher in
English. At beginning of the class, a student
asked the teacher a question in Spanish, but
further into the class his communications
turned to English. All of the students used an
appropriate structure when asking the teacher a question or sharing an answer. Some
questions or comments from them were a
little bit slow, but there was an organized
structure and clarity. While the teacher was
directing the class in English, some students
tried to use English with their partners;
however, the intent was not successful. In
class, the communication among students
was primarily in Spanish. Students used their
native language to express their thoughts on
exercises posted by the teacher and to clarify their doubts. Students used the second
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language as a tool to communicate with the
teacher and get information about what
was being taught. Not at all the language
was used to solve the process nor exchange
among them the class ideas.
Group Work Observation

The students spoke primarily in Spanish between one another and used terms that the
teacher had taught in English. For example,
words such as ‘binomial’, ‘factoring’, ‘polynomials’, and ‘coefficients’, which had been
written on the board and discussed in class,
were used in English. This form of code switching was common among most students.
Students committed vocabulary and grammatical errors when speaking in English but
often it did not detract from their ability to
make a point or communicate in a mathematical discussion. One student rather
than explaining himself verbally showed an
example on paper to avoid his frustration
with the language.
Students can be heard asking the teacher
to translate words for them. The teacher
always interacts with the students in English
and even when the students ask for translations the teacher asks them to try and
explain themselves in English first.
Grade Eight Observations
Peer Observation

During the class the teacher started the class
by explaining the final project. The teacher
spoke to the students in English and the
students asked the teacher some questions
in English. The students were then asked
to work on a worksheet in partners. The
students began working and their interactions between one another were primarily
in Spanish. There were certain words that
coincided with topics they had learned in

Image taken from: http://www.dailymail.co.uk/sciencetech/
article-2736928/Zut-alors-Being-bilingual-DOESNT-makesmarter-Cognitive-benefits-speaking-two-languages-aremyth-claim-scientists.html

class that the students used in English, but
it was clear that the students were not
comfortable speaking with one another in
the second language. When the students interacted with the teacher, to clarify doubts
and ask questions, some attempted to speak
in English but ended speaking Spanish while
others only chose Spanish.
Presentation Observations
First Class

This class showed an appropriate use of
mathematical concepts and definitions.
Overall, students used vocabulary as a tool
to express their ideas. There were few cases
where students did not know the appropriate
vocabulary word or were hindered by their
vocabulary. When they were, students used
code switching or replaced the unknown
English word with a Spanish word.
The meanings related with the topic were
not a problem in students’ communication.
There were problems with the vocabulary
when it was necessary to construct complete
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sentences to express an idea or a question.
Although is not clear where the absence of a
connection between sentences from speaking
structure comes from, is a fact that students
do not easily link the use of grammar with
concepts learnt from math. For example, the
students describe of operations in Spanish,
their process of thinking is developed using
the home language because English becomes
an obstacle to follow a process when they
cannot find words. Another example of this,
is when students begin a sentence in English
and then change to Spanish to communicate
more clearly.
The creation of multiple meanings from
this class is based on the last argument.
One of the presenters included in one of
the sentences the symbol ‘’ as ‘less than’.
The mistake presented show uncertainty in
the understanding of the word ‘less’ and/
or ‘than’ or in the interaction of the both
words, as a concept linked to a symbol. The
deeper interaction in English can be hindered by the gap of connection between math
concepts, academic language, and informal
conversation, social language, in English.
The students search for other manner to communicate their ideas with their classmates
when they lack the vocabulary in English. For
example, the use of their hands to express
symbols, ideas, directions or instructions is
more feasible, it is result of instinct. Other
transcendental behaviour in interaction is
revealed when students read information
that has a graphical representation. While
students explain the information presented,
his ability to connect what he was saying
with the representation was non-existent.
Some sentences used in the interactions
among students present a mixture of both
languages, code switching. Expressions such
as ‘todos son less than’ from one of the stuEl Astrolabio 15(2), julio-diciembre 2016, pp. 70-83

dents, demonstrate the student’s thinking,
the concepts in English are clear in the
student’s mind, but he is unable to create a
sentence. Most of the time the interaction
among students was in Spanish; they sometimes use the second language to interact with
teacher. Presenters used English almost all
of time due to the fact it was a requirement
of the presentation. However, explosive
comments from students, whispering, and
complaints were expressed in their home
language.
Second Class

The presentations show evidence of problems using appropriate vocabulary. The
students got confused when the audience
asked for the meaning of a word and the
partners do not have a clear idea of what it is
or how to explain it. There was frustration in
the class as the development of the concept
was confusing and the presenters were not
sure how to continue or explain further. One
student asked the presenters ‘BD is an arc or
just a segment?’ the presenter answered, ‘It
is just a line’. The question asked is important, and the expectation of the student is to
get comprehend better the entire theorem.
However, the answer given, is incorrect and
does not clarify the student’s doubts. Basic
understanding of the concepts is essential
to correctly transfer concept.
There is other phenomenon in vocabulary; it
is the lack of grammar mixed with the math
vocabulary. Students avoid asking questions
or do not follow instructions in class because
there is no structure that lets them communicate their ideas. Most of them try to
express something and at the moment they
express the sentence, they show insecurity.
They do not finish the complete sentence and
finally they give up on trying to communicate. Some of these students do not make
use of Spanish frequently as a tool to express
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their thoughts. They prefer to silence their
doubts rather than commit an error.
The presenters showed a slide that had some
concepts that were necessary in order to understand the theorem presented. There was
a new concept, ‘External point’. The definition given was: ‘The segment contained by
a secant segment with and endpoint on the
circle and at fixed point outside the circle
whose points all lie outside the circle’. The
definition presented was based on a context
that included different elements that do not
belong to the word. The meaning was probably derived from what they understood, but
it gave a wrong idea of the concept.
Meaning is affected in pronunciation and
intonation. Some students are used to asking
questions in an informal structure, what is
accepted in informal speaking. However, a
student did not use the intonation at the end
of the sentence that marks the sentence as
a question. The receptor got confused and
repeated the sentence to verify if the sentence was a comment or if it was a question.
Students do not always realize this important
element. This could be caused because of
the use of direct translation into English.
In addition, the role of hands in communication is important. The students frequently
used their hands to reinforce what they
were talking about in English. It is used as a
language in class that complements what is
been expressed.
Finally, students used code switching and
mixed the two languages to support their
communication. However, there was an
effect as a result of the interaction of teacher in class. Every time the teacher had an
intervention in class using English, presenter
adapted the vocabulary and expressions used
to express something else or repeat what
teacher had said. It looked as thought they
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are supplied by an external source. Moreover, when teacher gave them an instruction,
students used the same words to work in the
assignment or task.

CONCLUSIONS
Setati (2005) said it best when she said, the
relationship between language and mathematics education in multilingual settings is
clearly complex. It involves the positioning
of more than one language and the learners
participation in a range of Discourses (Mathematical and nonmathematical) (p. 463). This
complexity results in variety of notions about
English language learners in the mathematics
classroom. It is undeniable that tensions
will arise, some of them between English
and math learning, talking within math vs.
talking about math, transparency: visible
– seen and usable vs. invisible – language
becomes the vessel rather than the focus
(Adler, 1998, p. 30-31). Barwell (2009) says
that tension is an irresolvable issue (p. 167)
and if that is the case then there need to be
solutions about how to deal with these issues
in the mathematics classroom. Adler and
Setati (2000) suggest that further research,
curriculum and development programs need
to be tailored for English foreign language
or English additional language environments
and primary and secondary classrooms (p.
265).
The observations allowed the authors to see
a number of the ideas discussed in previous
research in their own classrooms and some
of the answers to the research questions
became clearer. It became overtly clear
the important role that language plays in
the math classroom. Whether students are
learning in their home language, or a second
language, there is an importance placed on
language in the math classroom. This importance greatens when students are learning in
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a multilingual context. As mentioned above,
the complexity and tensions that arise in a
multilingual classroom are many and they
vary between classrooms and contexts.
There is still great debate on the role of
the students’ home languages in the math
classroom. Research shows that some agree
with the use, while others disagree. In the
observations in the grade seven and eight
math classrooms, the authors saw that many
students were still dependent on using their
home language while working with each
other and leaned towards using English when
speaking with the teacher, although this was
not always true. It is up to each teacher to
establish how he or she will use the students’
home languages as a tool for learning.
One of the main challenges that the students
present in their ability to use language is at
times they lack the vocabulary, meaning,
or language structure to communicate their
thoughts. The students showed struggle in
their ability to connect the use of the mathematical vocabulary, academic language, they
had been learning in the classroom to the
use of the language to communicate to their
partners, social language.To compliment
this struggle, the students were able to find
other ways to communicate their thoughts
whether it was through gestures, mathematical representations, their home language,
code switching, or other methods.
The teacher has a large impact on the
students’ language use in the classroom.
The students were often heard mimicking
or repeating words or statements that the
teacher had made in relation to the topic or
process. This also includes pronunciation,
sentence structure, and implied meanings
when the teacher is speaking. The students
were more apt to speak in English after they
had had communication with the teacher in
El Astrolabio 15(2), julio-diciembre 2016, pp. 70-83

English. The conclusions and observations
that the authors came to were very similar
to those of Moschkovich in her article “A
Situated and Sociocultural Perspective on
Bilingual Mathematics Learners”.
The more one focuses on the role of language in the mathematics classroom, the more
evident the complexity becomes. There are
a number of balances that must be stricken
with language; between the home language
and the language of instruction, the transparency of language in the classroom, the focus
on the proper use of language versus allowing
students to get their point across, and how
to deal with all of these tensions. It is evident that what works in one classroom may
not work in all because of the difference in
contexts and experiences and for this reason
discovering strategies that work perfectly in
every classroom are impossible. Each teacher must work towards striking balances
in the use of language in the classroom by
searching for strategies that work for him/
her and the students. Teachers need to be
prepared to address tensions of language in
the mathematics classroom and they need to
be willing to find what works within context
they are teaching within.
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