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Beyond Essentialism: The Complexity of 
Language in Teaching Mathematics to 

Latina/o Students 

Rochelle Gutierrez 

University of Illinois at Urbana-Champaign 

This article explores the work of three high school mathematics teachers who 
have advanced large numbers of their Latina/o students (largely English- 
dominant) through the curriculum. The data are drawn from interviews with 
the teachers, from school and classroom observations over a 13-month period, 
andfrom student interviews. An analysis of teachers' work with Latina/o 
students suggests that some of the strategies used by elementary and middle 
school teachers and teachers of English language learners are also successful 
with high school Latina/os who areprimarily English-dominant. These strate- 

gies include having students work in groups, allowing students to work in 

theirprimary language, supplementing textbook materials, and building on 
students' previous knowledge. The implications for future research, policy, 
and teacher education are also discussed. 

KEYWORDS: Effective teaching, language, Latina/os, mathematics. 

lthough Latina/os1 are one of the fastest growing school-age populations 
in the United States (National Center for Educational Statistics [NCES], 

1998), there is little evidence to suggest that they are (or will be) adequately 
supported while they participate in school. Not only is the current teaching 
force poorly prepared to teach Latina/os and learners whose primary language 
is not English (de la Rosa, Maw, & Yzaguirre, 1990),2 but bilingual education is 

being challenged in all parts of the United States. In fact, unless teachers are 

bilingual or are officially credentialed in bilingual education, schools provide 
little incentive for them to develop the skills needed to support bilingual 
students in their classrooms. Few teacher education programs require their 
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students to take courses in bilingual education or Latina/o studies. And even 
when teachers are well credentialed in bilingual education, Spanish-speaking 
Latina/o students who receive instruction from those teachers tend to pay a 
price by being segregated from the mainstream curriculum and from other 
students. 

Those who study Latina/o students and their teaching and learning con- 
sistently stress the importance of language, among other things. Certainly, 
for many Latina/os Spanish is a defining aspect of identity (Alvarez, 1998; 
Anzald6a, 1999; Gonzalez, 1994; Sanchez, 1998; Soto, 1997) and can serve 
to bind people who might otherwise identify with different nation states (e.g., 
Mexico, Guatemala, Puerto Rico, Dominican Republic, or the United States). 
However, not all Latina/os speak Spanish, and many are bilingual to varying 
degrees-often only in specific domains.3 Some are not able (or choose not) 
to speak Spanish. And yet most Latina/os are influenced greatly by language 
politics in the United States and beyond (Macedo, 2000). That is, for most 
Latina/os, language is not a neutral subject (Cabaza, 1998; Fusco, 1995; Oboler, 
1995). Because not all Latina/os are in the process of learning English, models 
for supporting Latina/os in schools must become more complex. 

Beyond the need to support all Latina/os in school, some specific needs 
warrant particular attention. For example, U.S. mathematics is a subject in which 
Latina/os have not traditionally performed well (Secada, 1992a; Tate, 1997), and 
that has serious life consequences for earning potential and for participation 
in an increasingly technological society. Therefore, it is critically important to 
understand the effective teaching practices and positive learning environments 
that support Latina/os in this particular context. 

The prevailing view in mathematics education is that mathematics is 
a universal language that requires the ability to master a well-defined body of 
knowledge, often through repetitive practice and the ability to process 
abstract information. Because of the emphasis on the universality of math- 
ematics, little attention is paid to students' cultural or linguistic backgrounds. 
The literature on effective schooling for Latina/os and bilingual students, how- 
ever, suggests that for many bilingual Latina/o students, language and culture 
play important roles in learning and therefore have significant consequences 
for effective teaching. On this point, the literature is in direct opposition to 
mainstream mathematics education.4 

A growing body of research on Latina/os in mathematics (primarily by 
Latina/o researchers) has moved beyond deficit theories and issues of 
assessment to address how we can provide a high-quality mathematics edu- 
cation for all students (Civil, 2000; DeAvila, 1988; Gutstein, Lipman, Hernan- 
dez, & de los Reyes, 1997; Khisty, 1995, 1997; Moschkovich, 2000, 1999a, 
1999b). This body of research highlights the complexity of teaching and learn- 
ing when students are learning English as a language and simultaneously 
learning mathematics as a language. It also raises significant issues for teach- 
ers who choose reform-oriented approaches and want to remain equitable to 
their students. In addition, this work illustrates that Latina/os are not a homo- 
geneous group to which one "effective practice" can be applied. 
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Because this body of research is still in its infancy, however, several areas 
remain to be addressed. For example, to date, the research on Latina/os in 
mathematics has tended to emphasize the teaching and learning of Latina/os 
who are (a) English language learners (DeAvila, 1988; Doty, Mercer, & 
Henningsen, 1999; Fuson, Smith, & Lo Cicero, 1997; Garrison & Mora, 1999; 
Herandez, 1999; Lo Cicero, Fuson, & Allexsaht-Snider, 1999; Ron, 1999; Seda 
& Seda, 1999), or (b) in elementary school math settings (Cardelle-Elewar, 
1990; De La Cruz, 1999; DeAvila; Cardelle-Elawar, 1990; Fuson et al., 1997; 
Garrison, 1999; Gutstein et al., 1997; Herandez; Khisty & Viego, 1999; Khisty, 
1995, 1996; Lo Cicero et al., 1999; Moschkovich, 1999a; Ramirez & Bernard, 
1999; Ron; Secada, 1991) or middle school math settings (Bustamante & Travis, 
1999; Doty et al., 1999; Gutstein et al.; Moschkovich, 2000; Seda & Seda). 
Therefore, the literature raises questions for researchers and teachers about 
Latina/os who are in high school settings or are largely English-dominant (not 
in bilingual education classrooms). 

Mathematics learning differs across school contexts, especially with 
student age. Teachers at the elementary school level tend to see their jobs 
as child centered and may be more likely to see the importance of under- 
standing a student's primary language. However, at the high school level, the 
situation seems quite different. According to Stodolsky and Grossman (2000), 
secondary school math teachers tend to be loyal first to their subject matter 
and second to their students' personal growth. My experience with inservice 
and preservice mathematics teachers aligns with their finding. From the high 
school teachers' point of view, students' ethnic/racial or linguistic experi- 
ences are seen as playing an insignificant role in the teaching and learning 
of mathematics. Often considered a "universal language," composed of a 
static body of knowledge that was established long ago by the Greeks, math- 
ematics is characterized as "culture free" (Burton, 1994; Volmink, 1994). In 
fact, most mathematics teachers are not well versed in how culture and lan- 
guage can relate positively to student learning. Perhaps as a result, a large 
portion of the U.S. Latina/o student population is never exposed to advanced 
mathematics. 

Beyond the high school setting, it is important to consider teaching con- 
texts where Latina/os are neither in bilingual education programs nor in the 
process of learning English. Many "second-generation immigrant" Latina/os 
grow up speaking English (at home, in formal school settings, or both), and 
their needs may differ from those of recent immigrants or students who 
speak Spanish at home and have been schooled in Spanish. Without an ade- 
quate body of research on Latina/os who are bilingual to varying extents (in 
this case, largely English-dominant) or monolingual English speakers, the 
unintended message conveyed to teachers is that all Latina/os are English 
deficient. DeAvila (1988) highlights this stereotype, noting that most studies 
of bilingual students never measure proficiency in English or Spanish, but 
rather rely on students' ethnic affiliation to assume language proficiency. 
"With rare exception, subjects were grouped on the basis of ethnicity, assum- 
ing linguistic proficiency" (p. 102). Therefore, additional work needs to be 
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conducted that illustrates the heterogeneity of Latina/o students and their 
learning needs. Along the same lines, additional research needs to be con- 
ducted on or with Latina/os who are middle class and live in the suburbs, to 
break down stereotypes of Latina/os as all low income, living in the inner city. 

Work on the diverse perspectives of Latina/os in mathematics is critical 
to developing support structures that honor students' identities and ade- 
quately inform their teachers. Many Latina/os, especially in urban settings, 
encounter Anglo teachers who are neither bilingual themselves nor teaching 
in a bilingual setting. At one extreme, these teachers may discount research on 
Latina/os in bilingual education settings because they are not likely to learn 
Spanish and do not see the issues of bilingual education as relevant to their 
own teaching. At the other extreme, teachers who do not have access to re- 
search on Latina/os from many perspectives may assume that all Latina/os are 
the same and therefore require the same type of support structures. Moreover, 
high school mathematics teachers of Latina/os who are not primarily English 
language learners may bypass research on elementary teaching, believing that 
such research is not applicable to their setting. Thus research on the effective 
teaching of mathematics to Latina/os who are in high school and are bilingual 
or English-dominant can make an important contribution to the field. 

Research Questions 

What might teachers who do not speak Spanish (or who are not teaching 
under a bilingual education program) do to support their bilingual (albeit 
English-dominant) Latina/o students? With respect to language, what are 
some of the practices and beliefs held by effective math teachers of Latina/o 
students who are largely bilingual (albeit English-dominant)? What role might 
language play in the effective teaching of mathematics to Latina/os who are 
largely English-dominant? Are the teachers of these students likely to display 
the same beliefs and practices as effective teachers of Latina/os who serve 
predominantly English language learners? Are they likely to display the prac- 
tices and beliefs of effective teachers of Latina/os at earlier grade levels? Are 
they likely to display the practices or beliefs of effective teachers of Latina/os 
in other subject areas? These are some of the questions examined in the study 
reported here. 

This article explores the work of three high school mathematics teachers 
who have advanced large numbers of their Latina/o students through the cur- 
riculum. Their success in getting students who normally are marginalized in 
mathematics to take calculus is an example of what can be accomplished when 
teachers are thoughtful, reflective, and collaborative in their profession. Else- 
where, I document the culture of their teaching community and their general 
classroom practices (Gutierrez, 2000). This article focuses mainly on issues of 
language as they played out in the classroom. 

Paolo Freire (1998) suggests that teachers who teach in a manner that lib- 
erates the oppressed must being willing to see the possible and work toward 
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making it a reality. The conviction that change is possible is a key principle in 
teaching for freedom. 

[T]he future is seen not as inexorable but as something that is con- 
structed by people engaged together in life, in history. The world is not 
finished. It is always in the process of becoming.... Transformation of 
the world implies a dialectic between the two actions: denouncing 
the process of dehumanization and announcing the dream of a new 
society. (pp. 72-74) 

It is within this theory of teaching asfreedom that I consider the work of the 
three teachers in this study. I highlight the manner in which these teachers' 
keen understanding of their students and of the students' mathematical needs 
allowed them to create a space for the possible-a new and positive rela- 
tionship between mathematics and low-income Latina/o youth that respects 
their identity. That is, in the shadow of perniciously low test scores and poor 
participation patterns (Secada, 1992a; Tate, 1997), the prevailing view of 
Latina/os in the inner city is that they are not capable of doing well in math. 
However, the teachers in this study rejected the notion that their students 
did not already possess strengths on which they could draw. Instead, they 
supported and encouraged a significant portion of the school's Latina/o pop- 
ulation to advance to (and succeed in) advanced placement (AP) calculus. 
Moreover, their understanding of students stands as an example for other 
teachers of how to support English-dominant students while not marginaliz- 
ing those who are English language learners-neither dehumanizing them 
nor seeing them as a homogeneous group. 

Secada (1992b) has suggested that when teachers do not understand the 
relationship between language and mathematics instruction, they tend to hold 
either unreasonably high expectations of English language learners without the 
necessary support structures or unreasonably low expectations, such that stu- 
dents are denied access to high-quality mathematics. Rather than reduce their 
students to a homogeneous group by either (a) privileging the students who 
are English-dominant and ignoring the kinds of supports that English language 
learers might need or (b) privileging the English language learners and assum- 
ing that all Latina/os can or should speak Spanish, the teachers in the present 
study operated their mathematics classrooms in ways that allowed Latina/o stu- 
dents to be active participants in their own ways. In this sense, these teachers 
embodied the idea of teaching for freedom-both in its humanizing style and 
in its focus on possibilities. 

In this article I depict teachers in one high school math context who think 
and act beyond a simplistic understanding of relationships between language 
and their Latina/o students. To provide a context for the work of these teach- 
ers, I begin by briefly reviewing some of the literature on Latina/os in mathe- 
matics and the relevant research on effective teachers of bilingual and Latina/o 
students. 

1051 



Latina/os in Mathematics 

Working in Students' Primary Language 

Throughout the research on Latina/os in mathematics, the use of students' pri- 
mary language is stressed. That is, under a number of different circum- 
stances (e.g., reform-oriented and non-reform-oriented classrooms, classes 
composed of very young children and of students in their early teens), when 
students are encouraged to work in their primary language, they seem to be 
more engaged in their work and to have greater access to the mathematical 
material (Khisty, 1995; Gutstein et al., 1997; DeAvila, 1988; Doty et al., 1999; 
Silver, Smith, & Nelson, 1995; Moschkovich, 2000). 

Although many teachers who work in bilingual education settings are 
bilingual (to varying degrees) themselves, some research suggests that direct 
translations of words or Spanish words sprinkled through lessons are not 
effective (Khisty, 1995; Moschkovich, 2000). Rather, the emphasis should be 
on getting students to work in natural mathematics contexts (e.g., to explain 
mathematical problem solving) beyond the mere translation of words. This 
is true, in part, because teachers may lack the language of mathematics in 
Spanish (to be discussed later) and because literal translations of problems 
wrongly assume that all words or sayings have equivalents in the other lan- 
guage (Ron, 1999). 

Providing Materials in Students' Primary Language 

One aspect of supporting students' working in their primary language is pro- 
viding them with materials that will allow them to process mathematics in the 
language they know best (DeAvila, 1988; Doty et al., 1999). For teachers, this 
has meant providing students with translated materials or vocabulary lists to 
aid in their understanding. Moschkovich (1999b) suggests that Latina/o stu- 
dents will benefit from written or oral translations of mathematics. However, 
she cautions that teachers must be cognizant of students' pasts to know which 
kinds of translations will be helpful. 

Knowing the Linguistic Backgrounds and Needs of Students 

A number of researchers have highlighted the complexity of teaching math- 
ematics to Latina/o students who are also English language learners and the 
importance of knowing the linguistic backgrounds and needs of students 
(among others, see DeAvila, 1988; Doty et al., 1999; Garrison & Mora, 1999; 
Hernandez, 1999; Moschkovich, 1999b, 2000; Ron, 1999). According to these 
researchers, it is critical that teachers consider the specific domains in which 
students are fluent, both in English and in mathematics. In other words, teach- 
ers must recognize that just because students know a language (in this case, 
Spanish), we should not assume that they can use it to express mathematics. 
That is, students who have not been formally schooled in mathematics in a 
given language may not be able to draw on their everyday language to make 
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math connections. Moreover, fluency in conversational Spanish is not the same 
as fluency in the vocabulary or concepts of academic Spanish. To be truly 
bilingual in math, students would need to study math in both languages. 

A related point is that teachers also must have studied math in both lan- 
guages to be truly bilingual. In fact, many bilingual teachers are unprepared 
to teach the language of mathematics in Spanish because they lack the nec- 
essary specialized vocabulary (Ron, 1999). Ron suggests that teachers must 
exercise good judgment in using Spanish to teach mathematics if they lack 
specialized vocabulary. 

Latina/o students who are recent immigrants to the United States often 
have experienced very effective and rigorous mathematics instruction in their 
home countries. Moschkovich (1999b) argues that without more accurate 
assessment of students' academic knowledge, recent immigrant Latina/os are 
often placed in math classes that cover material they have already covered in 
their home countries. I would add that the same students often are not placed 
in higher-level mathematics courses once they enter U.S. schools because of 
institutional forms of segregation (e.g., tracking and separate bilingual edu- 
cation programs) and ignorance by U.S. citizens of the mathematics practiced 
in other countries. Instead, school staff often assume that recent immigrants 
first need to acquire English skills. Secada (1991, 1996) has studied bilingual 
mathematics classrooms and has proved otherwise. It is clear that teachers 
may miss many talented Latina/os in mathematics by equating English fluency 
with the ability to learn. 

Building on Familiar Knowledge Domains 

Whether considering the mathematics register (a list of mathematical terms and 
expressions with meanings that differ from the everyday) or a student's pri- 
mary language, researchers suggest that the emphasis should be on seeing 
familiar knowledge domains as resources, not obstacles (e.g., Moschkovich, 
2000; Khisty, 1995). That is, teachers need to be able to build on students' 
previous experience and primary language to convey mathematics concepts. 
Strategies that are promoted include using central themes over a period of time, 
so that students can draw on common themes, and relating math concepts to 
students' previous experiences. More specifically, Garrison and Mora (1999) 
suggest that teachers need to consider whether the information they present is 
in a known or unknown language and whether the concepts are known or un- 
known. Under different conditions, students are likely to be learning the un- 
known (e.g., English language, Spanish language, or new math concepts) while 
strengthening their understanding of what they already know in the same sub- 
ject. These researchers suggest that optimal learning conditions occur when 
teachers build on at least one known aspect at a time. For example, if every- 
day language (English or Spanish) is known, teachers can build on that lan- 
guage to help make math concepts meaningful. If a given mathematics concept 
is known, teachers can help develop students' knowledge of language 
(English or Spanish) by using the language in that context. 
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Stressing the Language of Mathematics 

Beyond Spanish as a language that adds complexity to the teaching situation, 
mathematics is also a language-a register of words, expressions, and mean- 
ings that differ from those of everyday language (Secada, 1991). Even students 
who are monolingual English speakers have to process math as a language. 

In reform documents, along with the emphasis on having students ex- 
plain, explore, communicate, reason, and reflect (National Council of Teachers 
of Mathematics, 2000), teachers are being asked to facilitate the discussion of 
mathematics. Such discussion relies on the proper use of mathematical terms 
and argumentation strategies (Mosckovich, 1999a, 1999b). A common idea 
in the literature on Latina/os in mathematics is that teachers need to make 
the mathematical language explicit so that it can be learned. That is, teachers 
need to have strategies for making the link between everyday language and 
math language (e.g., helping students mathematize their worlds). As men- 
tioned earlier, bilingual teachers also need to know the linguistic characteris- 
tics of their students (e.g., whether each student has learned math in Spanish 
or English) so that they can take into consideration the language of mathemat- 
ics in both the dominant and weaker language at any given time (Ron, 1999; 
Doty et al., 1999). 

To engage students in mathematical contexts, teachers need to involve 
them in language experimentation so that the language and concepts of math- 
ematics become more accessible. For teachers, this essentially means describ- 
ing situations in a number of different ways and helping students learn to do 
the same (Moschkovich, 1999a; Ron, 1999; Ivory, Chaparro, & Ball, 1999). In 
addition, teachers can use gestures and objects to clarify meanings (Khisty 
& Viego, 1999; Moschkovich). However, regardless of primary language, all 
students need to learn the mathematics register (a language that differs from 
everyday language). Therefore, although the aforementioned strategies are 

reported in research that attends to Latina/os in mathematics, they do not 
apply exclusively to Latina/o students or students who are English language 
learners. 

Working in Groups 

Some studies suggest that placing students in pairs or groups could have pos- 
itive outcomes for Latina/os who are English language learners (Kagan, 1986; 
Gutstein et al., 1997; Doty et al., 1999; Garrison & Mora, 1999; Ivory et al., 
1999). For example, Garrison and Mora argue that cooperative learning situ- 
ations provide opportunities for students to develop both listening and 

speaking skills in English and to increase mathematical understanding, and that 
those situations also provide peer guides and possible interpreters and encour- 

age students who are hesitant to speak in larger groups. In addition, Doty et al. 

suggest that students' understanding and self-reliance will be fostered when 
students are encouraged to discuss, explain, and debate with other students 
in group problem-solving sessions. 
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However, other researchers suggest that when not planned with a clear 
understanding of language issues and power relations in the classroom, group 
learning (with its heavy emphasis on communication) could disadvantage 
English language learners. According to Moschkovich (1999b), 

This new emphasis on mathematical discourse will probably change 
the nature of all students' experiences in the mathematics classroom 
by increasing oral activities and decreasing activities involving solitary 
text comprehension. However, it is not clear how this new emphasis 
might affect Latino students in particular or how classroom instruction 
can support the development of their mathematical discourse. (p. 6) 

Moschkovich suggests that a focus on groups (with the accompanying empha- 
sis on discourse) might increase the chance that students will be seen as 
deficient in mathematics because of their developing language skills. That is, 
students who in traditional settings could normally appear competent by work- 
ing at their desks silently and alone might have more attention drawn to 
them and might find themselves subjected to assessment measures that dis- 
advantage them. 

The success of cooperative grouping situations for Latina/os who are Span- 
ish speaking also seems to depend somewhat on the status that a student holds 
in the classroom and the student's level of bilingualism. DeAvila (1988) studied 
2nd-, 3rd-, and 4th-grade students receiving bilingual instruction in Finding 
Out/Descubrimiento (FO/D), a program used in schools across the country. 
Although primarily from Mexican-American backgrounds, the students under 
study were highly heterogeneous with respect to linguistic proficiency in Eng- 
lish and Spanish. In the classrooms that DeAvila studied, students were required 
to work in small groups and were free to interact as well as to assist one another 
in filling out worksheets. DeAvila and his colleagues (Cohen and Intili, reported 
in DeAvila, 1988) found that in FO/D classes, student-student interaction (work- 
ing and talking together) was a more powerful predictor of student achieve- 
ment (e.g., of scores on standardized statewide tests) than student-teacher 
consultation. Further analyzing the data of FO/D colleagues, DeAvila suggests 
that students' conceptual gains, in fact, may have been influenced greatly by 
the linguistic variations among them. Student consultation on concrete tasks, 
such as filling out worksheets, was more important for students with fewer aca- 
demic resources than for students who experienced less difficulty; student con- 
sultation was more effective for high achievers on more conceptual material. 
According to the FO/D studies, students who are "proficient bilinguals experi- 
ence a wide range of cognitive and social advantages over other students" 
(p. 117). Moreover, DeAvila hypothesizes that the high levels of engagement 
(over 80%) seen in the FO/D classrooms can be attributed partly to tasks that 
internally motivated the students and to the interest derived from the peer inter- 
action required to complete the tasks. Thus working in groups has the poten- 
tial to offer gains (either concrete or conceptual) to Latina/os who differ in 
linguistic proficiency in English and Spanish. 
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Involving Families 

Another theme in the literature is valuing and involving students' families to 
improve the educational process. For example, some researchers argue that 
beyond what teachers do in class, they need to involve students' families to 
support students to the fullest (Gutstein et al., 1997; Lo Cicero et al., 1999; 
Civil, 2000). Some of these strategies involve identifying a "math helper" at 
home (Lo Cicero et al.) or developing strong ties with students' families to 
create a tight classroom structure (Gutstein et al.). Drawing on a strength per- 
spective, Civil has worked with elementary and middle school math teach- 
ers and Mexican mothers to highlight the "funds of knowledge" that exist in 
Mexican students' homes. She suggests that viewing students in their home 
environments may cause teachers to change the way they view their Mexi- 
can students and help the teachers to create more effective themes for class- 
room teaching. 

Exemplary Math Teachers 

Findings of the QUASAR (Quantitative Understanding: Amplifying Student 
Achievement and Reasoning) Project, by Lena Lic6n Khisty and Gabriel Viego 
(Khisty, 1995; Khisty & Viego, 1999) and by Eric Gutstein (1997, in press) 
stand out as related to the setting of this study in that their emphasis is on 
effective teachers who create spaces for the possible-the possible in this case 
being a mathematics classroom in which Latina/o youth are active partici- 
pants. I review these studies in greater detail here. 

The QUASAR Project, initiated by Ed Silver and a team of researchers at 
the University of Pittsburgh's Learning Research and Development Center, is 
a national reform project dedicated to studying and improving the mathemat- 
ical learning of middle school students in economically disadvantaged com- 
munities. The project is based on the premise that poor student achievement 
levels are reflective not of inability or low potential but rather of a set of edu- 
cational practices that fail to provide students access to high-quality teaching 
of mathematics (Silver & Stein, 1996; Silver, Smith, & Nelson, 1995; Stein, Silver, 
& Smith, 1998; Silver & Lane, 1995). I focus on research conducted in two of 
the six QUASAR sites that serve primarily Hispanic or Latina/o students. 

Although careful not to claim that the QUASAR sites have achieved ideal 
states, these researchers offer many examples that illustrate concrete successes 
and possibilities. Some positive practices that they say can benefit Latina/o 
students are the use of cooperative groups to build on cultural values of stu- 
dents (such as helping a sibling); conversations among students and between 
teachers and students in Spanish or freely alternating between English and 
Spanish, and not only in classrooms officially designated as bilingual; locally 
developed materials in both languages; translation of commercial materials into 
Spanish; efforts by teachers to develop shared meanings for mathematical 
vocabulary among students in a class; and teachers' use of historical topics 
and references to persons of relevance to connect with the ethnic groups of 
students (e.g., Mayan mathematics). 
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Focusing on a site in California that serves Grades 6-8, Richard Doty, 
Susan Mercer, and Marjorie Henningsen (1999) report the project's efforts to 
help teachers include a more reform-oriented mathematics for their Latina/o 
students. In this site, 75% of the students are designated English language 
learners. Doty et al. list the following practices that they viewed at the school 
while working with the QUASAR Project: All students had access to a rich and 
broad curriculum; students worked in groups (using their native language) 
solving complex problems; students had access to manipulatives and calcu- 
lators; students were required to give mathematical explanations orally or 
in writing or in both forms (either in English or in their native language); bilin- 
gual instructional assistants interacted with students throughout the classroom; 
teachers were more reflective than before about what was happening in 
their classrooms; teachers were open in seeking collaboration with peers and 
bilingual instructional assistants. Perhaps more important, the students out- 
performed their peers on the state's standardized test of basic mathematical 
skills (computation, concepts, and applications). Students also identified many 
of the aforementioned practices as having helped them learn in the classroom 
(especially group work and hands-on work). Doty et al. argue that "working 
in groups allowed students to help one another when communicating answers 
in English, since each group has students with different levels of English pro- 
ficiency but most are proficient in Spanish" (p. 110). 

Khisty (1995) studied 2nd- and 5th-grade bilingual classrooms and found 
that teachers tend to make Spanish relevant only in the areas of language 
development or cultural ties, not in mathematics. She found that although 
their teachers were bilingual, the students rarely heard whole mathematical 
explanations in Spanish. Rather, teachers were more likely to sprinkle Span- 
ish words or phrases into their discussion with students. In Khisty's study, one 
teacher stands out as exemplary. In that teacher's class, Spanish was heard 
more often than English, and students worked in groups; the classroom was 
characterized as somewhat noisy. The teacher emphasized mathematics as 
participatory and socially constructed-a necessary component in students' 
believing that they had an equal chance in mathematics. Although Khisty does 
not provide data to assess student achievement or other outcomes, the impor- 
tance of teaching Latina/o students mathematics in Spanish is supported by 
Fillmore and Valadez (1986). They document that Latina/o students at the ele- 
mentary level who were taught mathematics in bilingual settings performed 
better than students who were taught exclusively in English. 

More recently, Khisty and Viego (1999) reported their findings on Mrs. 
Martinez-a bilingual teacher of 5th-grade mathematics who was particularly 
successful with her Latina/o students (mainly of Mexican descent), who were 
largely proficient in English. Khisty and Viego defined the teacher as effec- 
tive because her students entered her classroom one or two years below 
grade level but exited at or significantly above grade level on standardized 
tests. In this classroom, although most of the instruction was in English, both 
the teacher and the students used Spanish when they felt the need. Problems 
were contextualized with visuals and a story, often thematic (e.g., circles, 
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squares, patterns). The teacher rarely used the textbook to teach, although 
students used it to do homework. Students worked in pairs or individually 
while the teacher walked around the room, asking probing questions. Student 
volunteers presented their work at the chalkboard and the teacher reinforced 
understandings and meanings, got them to talk mathematically, and focused 
on their strategies. 

Khisty and Viego reason that the effectiveness of Mrs. Martinez's instruc- 
tion lay in her emphasis on teaching for meaning (supporting students' 
suggestions and helping them understand how a more experienced person 
connects ideas) and in her style of discourse (which posed questions and 
underscored mathematical vocabulary through modeling). In modeling the dis- 
course that she expected her students to use rather than providing vocabulary 
lists, Mrs. Martinez was able to promote a classroom where Latina/o 5th-grade 
students acquired a strong mathematical vocabulary and were competent 
in using it to solve problems. Other researchers have also suggested that when 
teachers are skillful in communicating thinking processes, they are better able 
to support their bilingual math students (Cardelle-Elawar, 1990). 

The work of Gutstein et al. (1997) with elementary and middle school 
teachers offers another set of issues to consider. They studied five teachers in 
Grades 2, 3, 6, 7, and 8 who were working in bilingual education settings. They 
note that culturally relevant mathematics teachers of Mexican American 
students assume a socially active role with their students-getting them to cri- 
tique and reason about the world around them. The research of Gutstein et al. 
is unique in that it considers the intersection of cognitive research with cultur- 
ally relevant pedagogy and critical studies. Although they report general find- 
ings for all of the teachers in the project, they highlight the work of two math 
teachers, one of 3rd grade and one of 7th grade. Those teachers (and their stu- 
dents) were comfortable switching back and forth between Spanish and Eng- 
lish to communicate about mathematics; at times, the teachers asked questions 
in English and students responded in Spanish. The teachers also made signif- 
icant efforts to relate the material to students' cultural, mathematical, and per- 
sonal knowledge and paid close attention to math terminology. 

The 3rd-grade teachers' classroom is depicted as "a place where students 
are arbitrators of knowledge" (p. 721). The 7th-grade teacher stood out as help- 
ing his students to understand the advantage of being bilingual. Anglo teach- 
ers in the school were also found to use Spanish to express solidarity with their 
students. However, the degree to which teachers focused on students' cultural 
knowledge and experiences varied and did not involve mathematizing soci- 
ety or using quantitative data to critique society (as in Frankenstein, 1990, 
1995). Gutstein et al. (in press) observe that the teachers also developed strong 
ties with students' families to create a tight community within the classroom- 
one that mirrored the students' home lives. 

Although there is no overriding consensus among the authors reviewed 
as to which practices may be critical for Latina/o student advancement in math- 
ematics, some practices stand out as consistently related to positive student 
achievement or engagement in the mathematics curriculum. These include 
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allowing students to work in their primary language, building on familiar 
knowledge domains, having a keen understanding of students' linguistic back- 
grounds and current needs, providing materials in students' primary language, 
stressing the language of mathematics, having students work in groups or pairs, 
and involving students' families in the educational process. Which, if any, of 
these practices might accompany a setting where the teachers are not teaching 
in a bilingual education program, where their students are not primarily Eng- 
lish language learners, and where the students are not younger children? 

As mentioned earlier, the growing research base on Latina/os in math- 
ematics is important for developing high-quality mathematics teaching for all 
students. It suggests that the teaching process is more complex for teachers 
of some Latina/o students because in addition to mathematics as a language, 
Spanish becomes a dimension to which teachers must attend. However, the 
research tends to emphasize teaching and learning in elementary and mid- 
dle school grades or students who are English language learners in bilingual 
education settings. 

The focus on elementary and middle school classrooms and on English 
language learners certainly is important on a number of fronts. First, given the 
hierarchical nature of school mathematics, an emphasis on younger Latina/os 
may be key to ensuring the necessary foundation for later mathematics. 
As noted by Ron (1999), children in the early grades are still learning to use 
and manipulate language (both everyday language and the mathematical lan- 
guage of school that is being introduced). Therefore, an emphasis on lan- 
guage use and symbolic meanings is crucial in studies of young Latina/os. 
Second, many Spanish-speaking Latina/o students are transferred or tran- 
sitioned out of bilingual education (presumably with English proficiency) by 
the time they reach high school. Therefore, a high school setting may not be 
an obvious place to focus. However, the fact that students have been trans- 
ferred out of bilingual education does not mean that they no longer need sup- 
port or that their language resources should be ignored. 

Perhaps more important, the research may not inform us on how to 
effectively teach Latina/o students who have never been in bilingual educa- 
tion (who are English-proficient), who are English-dominant, or who are of 
high school age. In fact, mathematics teachers of Latina/os who are not Eng- 
lish language learners may bypass the research on language issues or ele- 
mentary teaching, believing that it is not applicable to their setting. Thus 
research on the teaching of mathematics to Latina/os who are bilingual or 
English-dominant and in high school settings can make an important contri- 
bution to the field. 

This article attempts to address some of the gaps in previous research by 
focusing on effective teachers of Latina/o students who are largely English- 
dominant in a high school mathematics context. I explore three teachers' 
understanding of language in the teaching of Latina/o students and how these 
concepts played out in the classroom. I then discuss how these findings relate 
to the research on Latina/os in mathematics and on effective teachers of bi- 
lingual and Latina/o students. 
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Methods 

The multi-year study that this article is based on focuses on the practices, 
beliefs, and consequences of an effective high school mathematics depart- 
ment that serves low-income Latina/o youth. My research assistant and I col- 
lected data in a number of phases. During the first year and a half we focused 
on members of the mathematics department and the manner in which they 
taught and interacted with each other as well as with their students. During 
the following three years we focused on the calculus students whom these 
teachers taught and the long-term effects of their experiences in high school 
on their college years and disposition toward mathematics. For this article I 
drew on data collected in the first year and a half in 20 interviews with the 
three mathematics teachers, 22 individual interviews with a subset of their cal- 
culus students, semistructured open-ended surveys of the 60 calculus students, 
and classroom and school observations over a 13-month period (spring 1997 
to summer 1998). 

Data Sources 

Stage 1: General Understanding of the Mathematics Department (Spring 1997) 

During spring 1997, we conducted semistructured, open-ended interviews 
with 10 of the 11 members of the mathematics department. The interviews 
lasted approximately an hour with each teacher and occurred during prepara- 
tory periods or before or after school. The interview sessions were audiotaped 
and transcribed. The interview served as a means for understanding depart- 
ment organization, cooperation and collaboration, teaching philosophy and 
practices, conceptions of students, and departmental history. At that point 
we were merely trying to get a sense of how members of the department 
explained their success in getting so many students to take mathematics beyond 
what was required for graduation (calculus, in particular). We also looked to 
see if there was general consensus on teaching philosophy, conceptions of 
students, and reported instructional practices. I do not draw specifically on 
the data from those interviews for this article, although they informed our 
choices of questions to ask in the later interviews that we conducted with a 
sample of the staff. 

During our visits we took field notes as we observed the school setting 
(noting factors such as teacher-student interactions, characteristics of the build- 
ing, characteristics of the staff, and types of students served by the school). 
We also informally observed some of the mathematics classes offered in the 
department to get a sense of the school climate and the kinds of general teach- 
ing practices and interactions that teachers displayed. 

Stage 2: A Deeper Understanding of the "Core Teachers" 
(1997-1998 Academic Year) 

From the first phase of data collection, four "core teachers"5 emerged, and 
three became the primary informants for the case study described herein 
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(Stake, 1995). The four teachers who were categorized as "core" to the depart- 
ment were selected on the basis of their own designation as well as the depart- 
ment chairperson's judgment. Although the chairperson recognized that all 
members of the department contributed to the success of students, he identi- 
fied teachers who, he thought, were central to the success of students partic- 
ipating in advanced mathematics and to the development and maintenance of 
an effective mathematics teacher community. Three of the four core teachers 
were willing to participate in the project for the long term and served as the 
primary informants for this study. The fourth teacher, although not a primary 
informant, provided additional interviews beyond the one given to 10 mem- 
bers of the math department. 

In addition to the interview conducted with 10 members, we conducted 
a total of 22 semistructured, open-ended interviews with the core math teach- 
ers during the 1997-1998 school year. These interviews (all audiotaped and 
transcribed) ranged from 1 to 2 hours in duration and took place after school 
or during combined preparatory periods and lunch. Topics for the teacher 
interviews came out of our classroom observations (described later), literature 
that we read, and teachers' daily concerns. They included teachers' choices 
for instructional materials and strategies, obstacles for students, school reform, 
school and city politics and policy, teacher autobiographies, relationships with 
other teachers and students, and teacher reflections. The purpose of these inter- 
views was to get a deeper understanding (and clarification) of ideas brought 
up by teachers in the first interview and to provide feedback and promote 
reflection about what we had observed in their classrooms. 

We also observed and took field notes as the three participating teach- 
ers taught college algebra (summer 1997) and each of the three 'AP calculus 
sections (1997-1998 school year) offered by the school. Over a 13-month 
period we observed classes approximately every other week for two con- 
secutive days a week and spent free periods in the classrooms (e.g., lunch 
hours, preparatory periods, noontime tutoring sessions, and after-school AP 
review sessions). During the summer we observed teaching from 7:45 a.m. 
to 2:00 p.m. and spoke with teachers after school. During the school year we 
observed from 7:30 a.m. to 2:50 p.m., usually scheduling follow-up teacher 
interviews during teacher preparatory periods or after school. The calculus 
classes were double periods and were staggered so that we could observe 
classes all day long, almost exclusively in calculus. 

The focus of our classroom observations was on instruction. However, 
because a significant amount of time in class was devoted to students work- 
ing in groups, we always sat with students and tried to get an understanding 
from the students' point of view of what they were experiencing. On occasion 
we attended the core teachers' other classes (e.g., algebra 2/trigonometry, 
geometry, and statistics) to flesh out our field notes. Overall, we observed more 
than 200 hours of mathematics instruction by these three teachers alone. 

Between visits to the school we also kept in contact with the three 
teachers by e-mail and telephone. The telephone conversations and e-mails 
provided updates on classroom practices, politics and policies of the school 
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and city, student achievement, changes in the curriculum, and the like. The 
three teachers opened their classroom doors and personal lives to us to give 
us a better understanding of their daily work. They recorded some of their 
joint planning sessions for us when we were not available to observe them 
in person. 

In addition to interviews with teachers, we conducted a semistructured, 
open-ended interview with the principal and with 22 of the 60 calculus stu- 
dents. All interviews were audiotaped and transcribed. The interview with the 
principal lasted approximately an hour and served to provide a general under- 
standing of the school and the role of the mathematics department within it. 
Topics covered in that interview included the history of the school and the 
district, the kinds of students served by the school, the role of the adminis- 
tration, and conceptions of the math department and its teachers. We con- 
ducted the interview with the calculus students during the spring of their senior 
year. That interview lasted approximately 40 minutes and occurred during 
students' free periods or after school. Among the topics included in the inter- 
view were student identity, disposition toward mathematics, conceptions of 
teachers and teaching, experiences in mathematics, preferred teaching styles 
and formats, and conceptions of the school and the math department. 

We also administered open-ended surveys to the calculus students (with 
a 98% return rate) that asked about their experiences in calculus, their future 
plans (after graduation and for the long term), and their future aspirations, 
among other things. 

We did not attempt to remain unbiased observers. Instead, we participated 
in the community that these teachers and students had created and tried to be 
a resource when possible (Lather, 1986; Woods, 1996). We provided feedback 
to teachers about their teaching and their writings when they asked for it; cov- 
ered their classes for periods of time when they needed to attend to something 
else; lobbied the state and school district for additional release time for 
teachers; tutored students in math and counseled them on college choices and 
applications; listened and appreciated it when students shared their personal 
lives; shared our own personal lives; and celebrated their many accomplish- 
ments. Beyond their being subjects from whom we can learn much about the 
advancement of Latina/os in mathematics, we see these teachers and students 
as friends we hope to keep. 

Data Analysis 

Interviews and field notes were coded for major concepts such as language, 
culture, instructional strategies, and communication in mathematics. Beginning 
with the teacher interviews, I searched for themes that arose among the teach- 
ers and were validated in field notes (Miles & Huberman, 1984). For example, 
if teachers noted that receiving instruction in English was not a problem for 
students, I searched for occasions when students were disengaged from con- 
versations to see if Spanish speakers were being excluded. I then turned to 
student interviews to support or challenge trends found in the teacher and 

1062 



Beyond Essentialism 

classroom data. For example, I looked for evidence that students valued oppor- 
tunities to work in Spanish in groups or preferred that their teachers conduct 
class with more use of Spanish. 

Teachers were presented with data to verify patterns and views as well 
as to promote teacher reflection. Field notes and interviews also were read 
by two research assistants, who constructed their own themes. Themes that 
the participants, the research assistants, and I all agreed upon are discussed 
in the section entitled "Supporting Diverse Latina/os in Mathematics Through 
Classroom Practice." 

Research Site 

In the fall of 1996 I selected for study a high school math department that 
had been successful in advancing its students to higher levels of mathemat- 
ics. I based my choice on recommendations from mathematics educators in 
the Chicago area and on the large number of students taking calculus in that 
school.6 

Union High School7 is a nonselective, comprehensive public high school 
in Chicago that served a diverse student population of approximately 1,250 
at the time of the study. The student body was primarily Latina/o (67%), but 
the school also served African Americans (15%), Anglos (13%), and Asians (5%). 
According to the principal, more than 42 languages were spoken at Union, 
and most of the students (87%) qualified for free lunch. Like many inner-city 
high schools, Union had a relatively high dropout rate (40%), gang activity 
(four gangs were identified), and incoming students with skills several years 
below grade level. Nevertheless, teachers reported that the school had a 
workable environment. 

The Latina/o students at Union were varied in their ethnicity (they 
included Mexicanos/Chicanos, Puertorriquenos, Guatemaltecos, and Domini- 
canos), their proficiency in English, and their immigrant status. Most of the 
students were of Mexican descent and some were of mixed ethnicity. By 
traditional definitions, most of the students were second-generation immi- 
grants to the United States. According to teacher judgments and classroom 
performance-measures that Garcia (1994) considers to be authentic-most 
of the Latina/o students were bilingual or English-dominant. However, a few 
appeared to be Spanish-dominant, in that they had difficulty in expressing 
some concepts in English. Our formal interviews and informal conversations 
with the calculus students indicated that most of the Latina/o students spoke 
Spanish at home with their parents. Although most of the calculus students 
were bilingual to some degree (mostly in everyday Spanish, not academic 
Spanish), the math classrooms that we observed were not part of a bilingual 
education program. 

Definitions of Success for Latina/o Students in Mathematics 

How is it that we chose this site to study? What made this particular school suc- 
cessful with Latina/o students in math? With the recent explosion of literature 
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on effective teaching, it is important to consider the measures that indicate suc- 
cess for Latina/o students in mathematics. As mentioned earlier, Union was rec- 
ognized by mathematics educators and mathematics education researchers in 
the Chicago area as a place where "something positive is going on." Beyond 
recommendations from researchers in the field, Union also exhibited a rigor- 
ous curriculum and student participation patterns that warranted its inclusion 
among effective learning environments for Latina/o students (NCES, 1994). 

Although only two years of mathematics were required for graduation 
at Union, members of the mathematics department "convinced" large num- 
bers of students (30 in 1995-1996, 42 in 1996-1997, and 61 in 1997-1998)8 
to take calculus by their senior year. The teachers accomplished this partly 
through a rigorous mathematics curriculum. All students at Union took alge- 
bra in their freshman year and geometry in their sophomore year. As juniors, 
students were encouraged to take advanced algebra or trigonometry and an 
intensive six-week summer course in college algebra. Furthermore, in their 
senior year these students took a double period9 of calculus to prepare for 
the AP exam. Even students who were not prepared to take college algebra in 
the summer were encouraged to take it (or another class such as statistics) 
in their senior year. 

One indicator of success at Union is the fact that almost 40% of the 
senior class was enrolled in calculus during the 1997-1998 school year. For 
comparison, according to the National Center for Educational Statistics, in 
1992 only 12% of the nation's high schools reported that 26-50% of their stu- 
dents were enrolled in calculus. In fact, many schools that served large num- 
bers of low-income Latina/o and African American students lacked an AP 
calculus class altogether (Oakes, 1990).10 Moreover, when schools that served 
high percentages of students of color offered calculus, they offered far fewer 
sections of it than schools that served predominantly high-income students 
or large percentages of Anglo students. The situation has not changed signif- 
icantly since then. 

Another indicator of success is the kinds of students enrolled at Union. 
Schools that serve diverse students tend to have a disproportionate number 
of middle-class and Anglo students enrolled in advanced mathematics and a 
disproportionate number of low-income Latina/o and African American stu- 
dents in remedial math classes (Oakes, 1990), but the composition of the cal- 
culus classes at Union reflected that of the general student population. That 
is, the classes consisted primarily of Latina/o students, a few African Ameri- 
cans, and only 3 Anglos. In addition, unlike most college preparatory courses, 
the calculus classes at Union included Latina/os who were Spanish-dominant. 
On the basis of both our observations and teachers' assessments, we identi- 
fied Spanish-dominant students as being among the higher-performing stu- 
dents in calculus. 

Beyond mathematical participation, calculus students also seemed to 
graduate from the school with positive images of themselves and of their abil- 
ity to attend college and become leaders in society. Questionnaires adminis- 
tered to the calculus students at the end of their senior year indicated that 
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approximately 80% of them had been accepted or planned to attend college 
(and could name the school) after high school graduation.11 

The curriculum and students' course-taking patterns are easy to explain. 
However, the beliefs and practices that enabled teachers to "convince" stu- 
dents that advanced mathematics and college should be a part of their future 
were much more complex. Analyses of the data indicate that teachers them- 
selves were at the heart of Latina/o success at Union. Like other math depart- 
ments that are Organized for Advancement (OFA) (Gutierrez, 1996), Union 
High had a group of core teachers who set the tone for the rest of the depart- 
ment. (OFA math departments organize themselves, their curriculum, and their 
teaching practices to maximize the number of students advancing through 
the mathematics curriculum.) Having worked with other teachers in mathe- 
matics and with school counselors and university researchers over the years, 
these three teachers and others developed a positive learning environment 
for their students and a mechanism for active reflection and collective action 
for themselves. In fact, the math department's success was due, in large part, 
to the daily work of these three teachers, who made it their mission to 
advance as many students as possible in the mathematics curriculum. 

The Teachers 

The members of Union's mathematics department were a combination of vet- 
eran teachers (each with more than 5 years at the school) and newly hired 
teachers with a variety of styles. Like the staff of most high schools in the inner 
city, these teachers were primarily middle class and Anglo. For the most part, 
their life experiences had been unlike those of the students they taught.12 

The three calculus teachers who served as the primary informants for this 
study were an Anglo veteran teacher who was the department chair and had 
been at the school for 11 years; an Anglo veteran teacher who had been at the 
school for 8 years; and a young Puerto Rican teacher who had been at the 
school for 4 years. Each of the three teachers in this study purposefully chose 
to teach at Union, partially because of the student population that it served. 
Although the teachers had slightly different life histories and personalities 
within the classroom, their basic philosophies and approaches to Latina/o stu- 
dents were the same. I have detailed elsewhere their teaching practices as they 
related to Latina/o student advancement in mathematics (Gutierrez, 1999b). In 
this article I focus mainly on these teachers' beliefs and teaching practices as 
they related to linguistic aspects of their Latina/o students. I begin with their 
statements in interviews and then address their actions in the classroom to 
highlight the deep knowledge and intuition that they possessed about the role 
of language (for themselves and their students) in their teaching. 

Beyond Stereotypes and Essentialist Versions of Latina/os: 
Knowing the Linguistic Needs of Students 

At first, the interviews with the teachers seemed to suggest that they did not 
see a particularly strong role for language (Spanish) in their classroom teach- 
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ing or in student learning. In their interview statements, they did not discount 
altogether the role of language in teaching and learning for their students, but 
they gave me the impression that there were more important things to discuss. 
Their statements tended to suggest that issues of language were not central to 
teaching or learning in their classrooms. Of course, because the majority of 
their students were English-dominant (albeit bilingual), it made sense in some 
respects that language should not be a major issue. To assume that language 
(Spanish) should play a strong role would have embraced a cultural deficit 
perspective. 

A closer look at the data illustrates that not only did teachers not discount 
the role that language should or could play (they did not take a "language 
blind" view), but they also seemed to possess a keen knowledge of their stu- 
dents' linguistic and mathematical needs in a way that positively informed their 
teaching practices and respected the identity of their students. Their attention 
to detail and to individuals suggested a valuing of Latina/o diversity in the class- 
room and ownership of the mathematics on students' own terms. Drawing on 
the statements in interviews, I discuss the views of each teacher separately. 

Mr. Shulman 

James Shulman is a tall, Anglo Jewish man who exudes energy and warmth 
with his students when he teaches. He described himself as having a strong 
history in the civil rights movement of the 1960s. Before becoming a teacher 
he was a factory worker and spent a considerable amount of time organiz- 
ing in the union. I remind the reader that he was the most senior of the three 
teachers and also served as the department chairperson. He was well liked 
and respected as a leader by most members of the math department. In fact, 
he was described by other members of the department as one of the reasons 
that everyone kept faith in their work. 

As an advocate for his students, Mr. Shulman was particularly articulate 
about racism (individual and institutional) in the teaching of low-income stu- 
dents of color. However, he did not rely on negative stereotypes of low-income 
Latina/o students, nor did he view students as helpless victims. When it came 
to issues of language, he was equally attentive to detail at the individual level. 
He knew who in his classroom preferred to speak Spanish, who preferred to 
speak English, and who was comfortable using either language, and he was 
aware of the general needs of the students he served. 

I was told that a new math teacher had just been hired after a heavy 
recruitment effort and that the new teacher was bilingual (although not Latino). 
Given that none of the three teachers was fluent in Spanish, I thought 
members of the math department might have been attempting to address their 
Spanish-dominant students by recruiting someone who could add a new 
dimension (Spanish fluency). However, when I inquired about the role, if any, 
of bilingualism in the hiring process, Mr. Shulman noted the lack of bilingual 
math classes, reminding me of the proficiency in English by most Union stu- 
dents. In one interview he suggested that the new teacher's fluency in Span- 
ish was not really a factor in the hiring process. 
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We only have a few bilingual math classes, so it's not a necessary 
thing [that he be bilingual]. But I think being bilingual is a wonderful 
help. You know, ... in relating to kids and their parents. (JS05, 10)13 

Rather than relying on deficit perspectives of all Latina/o students as Spanish- 
dominant or in need of support in their development of English language 
skills, Mr. Shulman correctly assessed the needs of his students. In fact, most 
of his students were English-dominant, and gaining a bilingual teacher may 
not have helped them in the learning of mathematics. For his students, bi- 

lingualism in a teacher was not a "necessary thing." Mr. Shulman did not, 
however, discount altogether how being bilingual could help in social situa- 
tions (relating to students and their parents). 

Mr. Shulman possessed not only a good understanding of his general stu- 
dent population and their needs but also an intuitive sense of how, for some 

students, language may serve to reduce the anxiety normally accompanying 
mathematics. When asked directly what role language played in his teaching, 
at first he suggested that he did not know. Then he recounted an incident 
in which a group of students seemed to be particularly engaged in the math- 
ematics while communicating in Spanish. 

JS: You know, I'm not sure to what extent [Spanish language] plays a role. I mean 
I think it does and it doesn't, ... so yesterday, it was interesting. Manuel was 
working with two weak students, who were entirely lost and asking him ques- 
tions. It was fairly hard in places, so he was asking me a few questions and 
some other kids, and then he was talking to Hesael in Spanish about the prob- 
lems. I don't know that I've seen him that much in here talking Spanish, I could 
be wrong. But hearing it, I've seen other kids talk Spanish more. He speaks 
English quite well and he feels comfortable and maybe some other kids feel 
less comfortable, but they were really animated. And my comment to Hesael 
afterwards was, "Well, that was really neat to see you guys really into that." So 
it seemed like it was more real or more vital [to them] in doing it. It was like 
they were really at a much greater level. "I'm interested in this, doing this in 
my language, that maybe I feel a little more comfortable," or whatever. They 
probably did feel a little more comfortable, but they were, it seemed, more ani- 
mated, so it was very neat. So I don't know what that says about your ques- 
tion, but it was an interesting revelation. 

RG: Well, let me ask you this. What went through your head, other than noting that 
it was an interesting and neat conversation between them? Did you want to 
know what they were saying? Would that help you teach? 

JS: Not necessarily, not necessarily, not necessarily.... If they are speaking in 
Spanish and I don't understand Spanish, that's right [I don't understand what 
they are saying]. But I think they were doing well. (JS05, 12) 

Although Mr. Shulman may not have had the words to articulate a 
detailed relationship between mathematics learning and language ("I don't 
know what that says about your question"), he seemed to appreciate that stu- 
dents might feel greater ownership of the mathematics when doing it in a lan- 

guage in which they were comfortable. Rather than talking generally about all 
of his students as belonging to a single category (for example, implying that 
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all of his students might feel more comfortable doing the math in Spanish), 
Mr. Shulman responded in a manner that showed he paid attention to indi- 
vidual students and their linguistic needs. He was able to identify the emo- 
tive aspect of learning (that his students were more animated than usual) and 
he hypothesized (correctly) that it might be more "vital" for students to do 
mathematics in their chosen language. In fact, for students to own the mathe- 
matics, they must not be put in a position of choosing between core aspects 
of their identity (which for some students include the Spanish language) and 
communicating in mathematics. 

Mr. Shulman also pointed out that the student in his story did not ordi- 
narily use Spanish in class. This assessment aligned with our classroom obser- 
vations and informal conversations with the student. In this sense, Mr. Shulman 
seemed to have a good understanding of his students, reflecting on the lin- 
guistic background of the student in question. 

Mr. Shulman's introductory statement ("I'm not sure to what extent 
[Spanish language] plays a role.... I think it does and it doesn't") was quite 
perceptive given that his teaching environment offered many levels to con- 
sider at once: (a) Most of his students were English-dominant; (b) the stu- 
dents may have related to Spanish in ways that were not solely academic; 
and (c) a few students were not English-dominant. 

Mr. Lake 

Brian Lake also showed great insight into how language played out among 
diverse Latina/os in his classroom. He is a tall, slender, soft-spoken Anglo man 
who, like Mr. Shulman, has also engaged in a career outside education. Before 
teaching, he was a woodworker for many years and also a self-described 
activist in the 1960s. He lives in a cooperative and stresses the importance of 
community life. He has a dry sense of humor and often starts classes with a 
corny joke before getting down to the business of math. 

When asked about the newly hired math teacher, Mr. Lake admitted that 
bilingualism was a help, but only after suggesting that the new teacher had 
been hired primarily for his philosophy of teaching, his strength in mathe- 
matics, his ability to relate to students, and his interest in teaching an inno- 
vative mathematics curriculum. Mr. Lake observed: 

He's a nice guy, meaning he doesn't seem arrogant or standoffish. He's 
young, energetic, talks to people, outgoing. I think that's really good 
in a teacher. It's nice to have that. And the main thing, though, is philo- 
sophically he's a constructivist. He would love to teach in a school that 
supports IMP [Interactive Mathematics Project]. But he's willing to set- 
tle for here where we're "closet" IMP. And also he's bilingual. Which 
is another real plus for this school, . . . and mathematically he is strong 
and I think he's on the right wavelength about learning how to engage 
a student. (BL05, 9) 

Like Mr. Shulman, Mr. Lake did not rely on a deficit perspective of his stu- 
dents, as needing linguistic support in the classroom. In fact, knowing that 
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his Latina/o students were bilingual or English-dominant, he focused on the 
strengths of the new teacher in being "young, energetic," "on the right wave- 
length about learning how to engage a student," "mathematically ... strong," 
and interested in a reform-oriented (constructivist) teaching style. In fact, 
Mr. Lake highlighted many of the characteristics that the National Council of 
Teachers of Mathematics (2000) would consider essential for high-quality 
mathematics teaching-the kind of mathematics teaching to which most low- 
income, inner-city Latina/o students do not have access (Oakes, 1990). And 
although he did not state explicitly why being bilingual was "another real plus 
for this school" (whether for teaching purposes or for relating to students), 
he saw bilingualism as a resource in the classroom. 

Based on the research that highlights bilingual teachers' ability to use 
Spanish with their students in caring and effective ways, I wondered whether 
any of the teachers felt that being unable to speak Spanish with their students 
could be a limitation in their teaching. When asked if learning Spanish might 
help him better support any of his Latina/o students, Mr. Lake suggested (cor- 
rectly) that students did not seem to be limited by his English instruction. 

I mean, culturally, I would like to learn Spanish. I don't know that 
I ever will, though. I'm really bad with languages. I struggled with 
French in high school and college. (BL05, 25) 

[In terms of the interactions I have with students], I haven't sensed it 
as a real problem. Maybe I'm being insensitive. But I haven't. I have 
probably a White man's arrogance combined with a teacher arro- 
gance, which is if I speak slowly and loudly enough, you'll under- 
stand. (BL05, 26) 

Even though Mr. Lake acknowledged that being White and a monolingual 
English speaker may support a certain level of arrogance (something most 
White teachers are not able or willing to admit), he was probably being 
overly critical of himself. We did not observe interactions in which Mr. Lake, 
when faced with a student who could not understand something (either the 
mathematics or the English), spoke slowly and loudly as if this would make 
up for the communication barrier. Instead, he tended to restate things in a 
number of different ways so that students could gain access to the mathe- 
matics (an approach discussed later). Moreover, in student interviews none 
of Mr. Lake's Latina/o students suggested that having a teacher who shared 
their culture or spoke Spanish with them would be more desirable than the 
kind of care and high-quality instruction they believed he provided for them. 

At this point, we may get the sense from Mr. Lake's previous comments 
that Spanish as a language played an insignificant role in the learning of 
mathematics by his Latina/o students, who were primarily English-dominant. 
However, his further comments suggest that he did not take a completely 
language-blind view. In fact, he recognized the value in students' using what- 
ever forms of language helped them to make meaning of the math, espe- 
cially advanced mathematics such as calculus. When asked how his lack of 
proficiency in Spanish related to students who chose to work in Spanish, he 
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discussed the role of group work in his class and highlighted how students 
helped each other-moving freely between Spanish and English. 

No problem. Have you noticed, it's not really a problem except when 
they isolate other students. That could be a problem in some groups. 
There was a problem with Joi being the only Black woman in class. 
She was very aware of it. She really got into it with Samuel. They got 
into this racial point, Joi and Samuel. And part of it was she was sen- 
sitive. People were talking [about] math in Spanish and she couldn't 
understand them. She couldn't get into the group. And that happens 
in my geometry class sometimes, too. I don't discourage it, though. I 
really try and say, include this person in English. And I don't push it 
much beyond that because at least at the calculus level, I know it's 
incredibly productive for them to talk. They switch back and forth. 
It's Spanglish. Noel is a master at that. He'll explain something in Eng- 
lish and switch to Spanish. He'll go back to English. He'll be all over 
the place with it. When talking with Chaco, usually, or with Lali or 
Monica. (BL05, 26) 

Like Mr. Shulman, Mr. Lake highlights a specific instance of one student 
("Noel is a master at that")-he does not make a blanket statement about all 
Latina/os or all situations in the class. And he is aware not only that Noel has 
exceptional skill in moving back and forth between Spanish and English but 
also that he tends to use that skill with particular people ("When talking with 
Chaco, usually, or with Lali or Monica"). In fact, Mr. Lake seems to have a 
keen understanding of his students' uses of language, with an emphasis on see- 
ing language as a resource in the classroom. The practice of valuing students 
and encouraging them to create hybrid language practices in the classroom 
parallels the findings on other effective learning communities for Latina/os in 
literacy (Gutierrez, Baquedano-L6pez, Alvarez, & Chiu, 1999). 

Mr. Lake did not view language as a problem or obstacle to be overcome. 
Rather, seeing communication as key to understanding math concepts, he 
focused on the importance of students' talking about the mathematics ("I 
know it's incredibly productive for them to talk"). In fact, his practices echo 
recommendations made by researchers who suggest that teachers focus on 
supporting students' discourse rather than helping with vocabulary or tech- 
nical terms (e.g., Moschkovich, 1999a). 

Although his classroom was filled mainly with students who were bilin- 
gual to varying degrees, Mr. Lake acknowledged that some students (such 
as Joi) could not speak Spanish and were at risk of being marginalized. How- 
ever, he seemed to weigh the consequences of the occasional marginaliza- 
tion of monolingual English speakers against the added benefit of students' 
feeling more comfortable in Spanish.14 His account suggested that there 
could be give and take on both ends of the spectrum. Rather than taking an 
extreme position (backing the Black student and telling the class that people 
need to speak in English only), he left things somewhat open ended ("I try 
and say, include this person in English.... I don't push it much beyond that"). 
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His approach subtly tells students that just because a good percentage of the 
class is comfortable in English does not mean that Spanish should be mar- 
ginalized or that some people should be excluded from conversations. 

Like Mr. Shulman, Mr. Lake seemed to possess a deep level of under- 
standing of his Latina/o students and their linguistic and mathematical needs 
in a way that highlighted Spanish as a resource in the classroom. 

Mr. Sanchez 

Miguel Sanchez also showed a deep understanding of his students and even 
displayed an interest in learning more about the specific relationship between 
language and learning mathematics from the point of view of his Spanish- 
dominant students. He is a young Puerto Rican teacher with a relaxed air in 
the classroom; he appears comfortable with students, who are close to him 
in age. In addition to teaching, he is a part-time doctoral student in mathe- 
matics education at a local university and teaches mathematics to college stu- 
dents at another university. He is humble and has struggled hard (especially 
as an undergraduate) to reach his current position in life. He speaks Spanish 
with his family outside the classroom and relates well with students culturally 
and personally. 

When asked about the new bilingual teacher and how his presence might 
support particular students at Union, Mr. Sanchez began by suggesting that a 
critical factor in the hiring decision was that the new teacher spoke Spanish. 
However, he was quick to qualify that remark, saying that the new teacher's 
ability to speak Spanish was not an overriding factor and that it might come 
into play more for students sharing personal problems with the teacher than 
in the teaching of mathematics. 

To me, it's a critical piece 'cause we do have a lot of LEP [Limited Eng- 
lish Proficient] students that need that. They need someone that could 
say something in Spanish, even if it's one word, to try to create mean- 
ing a little quicker. I mean, they do fine with [Mr. Shulman and 
Mr. Lake], but to ask somebody about a personal problem, they can't 
do that. But it's good. It's a plus. It wasn't the overriding plus, but it's 
a plus. (MS07, 10) 

Mr. Sanchez, like both of his colleagues, thought that his students had less 
need of a teacher who could speak Spanish than of one who could relate 
to them as human beings and who was strong in mathematics (an idea that 
Mr. Sanchez brought up later in the interview). 

I noted on several occasions that Mr. Sanchez spoke Spanish with his 
father (a custodian in the school building) and with his younger sister, who 
was a student at the school. I asked him in one interview why he didn't 
choose to speak Spanish with students whose primary language he shared 
(Spanish-dominant students or students who preferred to work in Spanish). 
He responded that he did not feel very comfortable using his Spanish in the 
classroom. 
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Yeah, I'm not like the best. I can fill in what I can, get an idea, if I 
have to. Meaning making, I call it. I call it meaning making. I can carry 
a common conversation. [But] I would need lots of practice [to use it 
in the classroom]. I need to look up vocabulary that's common to 
math. And some of the word problems and stuff. I don't know some 
of the words, like "sloping." ... I try to make meanings and do ges- 
tures. I call it meaning making. (MS07, 11) 

Mr. Sanchez recognized outright the limitations of his everyday Spanish for 
academic use in the classroom ("I would need lots of practice.... I need to 
look up vocabulary"). Researchers suggest that it is important for teachers to 
note such limitations (e.g., Ron, 1999). Given that he had not learned math- 
ematics in Spanish and did not possess specialized vocabulary, it made sense 
that he would not choose to use Spanish with students while teaching. 
Instead of translating or conducting instruction in Spanish, he relied on other 
strategies that also are recommended by researchers, such as using gestures 
and objects to help create meaning for students (e.g., Khisty & Viego, 1999). 

In addition, Mr. Sanchez was thoughtful in his teaching and in the way 
that he supported students. It was clear that this was not the first time that 
he had thought about the role of language in teaching, as he already had a 
term for what he thought he was doing. When he said, "Meaning making, I 
call it," he was highlighting the importance of meaningful encounters with 
mathematics as more important than clear translations alone (Moschkovich, 
1999a, 2000). Given that most of his students were English-dominant and that 
he did not possess the particular vocabulary to conduct instruction effectively 
in Spanish, Mr. Sanchez rightly downplayed the role of Spanish as a specific 
tool that he could use in formal instruction. However, he did not completely 
discount his own knowledge of Spanish in aiding teacher-student relations. 
He suggested that being able to speak Spanish with students if they had per- 
sonal problems could aid in the teaching of mathematics. 

In addition to his understanding of students' needs and the ways in 
which his strategies might help, Mr. Sanchez also possessed a curiosity to 
learn more about the role of Spanish in mathematics learning and to under- 
stand things from particular students' points of view. For example, he exhib- 
ited a fascination with one particularly strong math student, Elias, who was 
Spanish-dominant. On a number of occasions he pointed out to me how well 
Elias had performed on a given exercise or activity. At one point he indicated 
that he would "love to place a tape recorder next to Elias and conduct a study 
on how he is making meaning of the mathematics." His statement suggested 
that he possessed keen insight into the significance of language (both Span- 
ish and mathematics language) in some students' learning. 

When I commented that many of the students had suggested in their 
interviews that it was not important to have a teacher who spoke Spanish or 
shared "Latina/o" culture, he seemed surprised that they had not talked about 
the experiences of a few students in class who were Spanish-dominant. He 
focused on Elias once again (who stood out in his mind as Spanish-dominant) 
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and suggested that he definitely had benefited from having classmates who 
helped him to make meaning from the math, in both Spanish and English. 

Well, Elias tries to make meaning and he, he's pretty vocal about 
them, you know, just he's not embarrassed to ask something. And 
people would help him try to explain what certain things mean. 
There were certain words ... "related rates" was ... a killer 'cause it's 
hard for him to distinguish the rate of the radius [from] the radius and 
the rate of the volume of water coming as opposed to just the vol- 
ume of the water. That was like, hoooo boy, you know, you have to 
teach, underline the word rate, you know, or something like that. Or 
radius as opposed to rate of the radius. That was really hard. For him. 
For me, too ... [it's] a language on top of a language. And a lot of 
them would try to help [each other] understand. I'm surprised they 
didn't mention that. (MS007, 15) 

Like his colleagues, Mr. Sanchez did not talk about his students in a gener- 
alizing or dehumanized way, assuming that they all were the same or that 
they all needed support in learning English. Rather, he chose to talk about a 
particular student. While he was highlighting the manner in which that student 
benefited from his classmates' help, it was clear that Mr. Sanchez did not view 
being Spanish-dominant as a weakness. In fact, his focus on that student and 
his admiration of the work the student did to make meaning of the mathe- 
matics suggested that he saw the student as one to learn from ("love to place 
a tape recorder next to Elias"), not one to remediate. 

Mr. Sanchez also had a keen understanding of mathematics as a language 
unto itself ("a language on top of a language"). That is, he did not attribute this 
student's struggles solely to lack of English proficiency. "Radius as opposed 
to rate of the radius. That was really hard. For him. For me, too." With those 
remarks Mr. Sanchez suggested that whether one knows English or not, 
the concepts that the student was struggling with were difficult. Moreover, 
Mr. Sanchez suggested that keeping straight the terms radius and rate of radius 
was challenging even for him. He also pointed out that the students must help 
each other to understand, rather than suggesting that the flow of information 
was one-way, from English-proficient students to English language learners. 
In that sense, his words echo the research of Moschkovich (1999a), who sug- 
gests that teachers see language as a resource, not an obstacle. 

When asked to describe explicitly what they did in their classrooms that 
supported Spanish-speaking students, all three teachers suggested they did 
not really do anything. When asked whether learning to speak Spanish 
would improve their teaching of Latina/o students, all three suggested that 
it was not high on their list of improvements. In fact, when asked which areas 
they needed to improve (individually or as a department), they did not men- 
tion language skills or support of Spanish-dominant students. On one level, 
the teachers seemed to be saying that nothing specific needed to be done to 
help their bilingual Latina/o math students because they were largely English- 
dominant. However, a close analysis of their statements in interviews suggested 
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that these teachers possessed a keen understanding of students' linguistic 
backgrounds and needs (in both Spanish and mathematics) in a way that was 
not "language blind." That is, the teachers attended to the specific needs of 
their Latina/o students and were able to see their diversity in perspectives 
and resources. 

Of course, teachers' beliefs or professed statements of practices are worth 
only so much. These teachers were extremely successful in getting Latina/o 
students to take calculus by their senior year, and their students differed in lin- 
guistic background and mathematical strength. Therefore, it was important also 
to consider what the teachers actually did in their classrooms that supported 
Latina/o students of diverse backgrounds. Although their students were pri- 
marily English-dominant, in looking more closely at the teachers' classroom 
practices, we see that language (both Spanish and mathematics language) did 
indeed play a significant role in teaching and learning. 

Supporting Diverse Latina/os in Mathematics 

Through Classroom Practice 

The three teachers profiled here showed a deep understanding of their stu- 
dents and their needs (beyond stereotypes of Latina/os as English-deficient 
and beyond essentialist views of Latina/os), and their teaching practices seemed 
to support a classroom environment where all students could actively partici- 
pate and where linguistic and cultural resources were highly valued. A num- 
ber of practices displayed in the classrooms of these teachers challenged the 
prevailing views in mathematics education and drew attention to the impor- 
tance of cultural and linguistic aspects of learning. 

Although the teachers were not bilingual themselves and were not teach- 
ing students who were primarily English language learners, the practices that 
we observed in their classrooms mirrored some of the practices shown to be 
effective in bilingual education settings and with younger children. I highlight 
those practices that related to the use of language in the classroom and that 
supported Latina/o students who were both bilingual and English-dominant 
as well as those who were English language learners. I draw from field notes, 
classroom observations, and student interviews to illustrate my points. 

Encouraging Students to Work in Their Primary Language 

A visit to any three of the classes illustrated the ease with which these teach- 
ers related to students. On a regular basis, the teachers could be found joking 
with students, bringing in food to share (even though it was against school 
policy to eat in classrooms), sharing their personal lives with students, and 
showing interest in the students' personal lives. Students worked in groups 
every day, communicating about mathematics in both Spanish and English 
and at times code switching (using sentences that mixed the two languages). 
Given that the teachers defined themselves, for the most part, as nonfluent 
in Spanish, their classroom practices illustrated that at some level they were 
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aware of the importance of allowing their students to speak in whichever 
language made them most comfortable. In fact, at times when students spoke 
exclusively in Spanish, the teachers relinquished their authority and trusted 
the students, as they had no way of knowing exactly what the students were 
talking about. 

It is no coincidence that at any given time, in all three classes, some stu- 
dents were working in Spanish. In fact, each of the teachers seemed use a spe- 
cific support strategy when creating student groups. Student groups played a 
very important role in the structure of the classroom, as almost all student work 
was completed in groups, including some exams, and the groups changed 
every 3 to 4 weeks. Like the interview statements, the field notes indicate that 
the teachers were extremely thoughtful about which students were grouped 
together and how particular groupings might aid in understanding. For exam- 
ple, it would have been easy for teachers to group all of the Spanish speakers 
together (those who either were Spanish-dominant or preferred to work in 
Spanish) and all of the English speakers together (those who were English- 
dominant or preferred to work in English) and to maintain those groups 
throughout the year. However, that is not what we observed in the classrooms. 
Instead, the teachers made sure that students worked with each other across 
superficial boundaries to develop alliances. And they made sure that everyone 
was an active participant in the class. 

One strategy was making sure that a bilingual student was present with 
Spanish-dominant students and not isolating Spanish speakers from mono- 
lingual English speakers. The message was that one's language is important 
and that English speakers and Spanish speakers could learn from and bene- 
fit each other. In some respects, these teachers' relying on bilingual students 
called to mind the description by Doty et al. (1999) of bilingual teaching assis- 
tants helping beyond a mere translation function. The organization of the 
classroom to maximize student interaction and to encourage students to rely 
on each other academically as well as linguistically also followed the recom- 
mendations of Cohen, Lotan, Scarloss, & Arellano (1999), who studied coop- 
erative learning that emphasized equity. One student explained for himself 
and others the importance of being encouraged to speak Spanish in class: 

We're all Mexican in the group. Specifically Mexican. So we usually 
communicate always in Spanish over there. Always talk in Spanish.... 
We're all gonna try to stick together and communicate in Spanish. You 
know, we're all calm about [the math] that way. We all speak Spanish 
and we're comfortable. (RSO1, 11) 

This student's description of the way in which using Spanish in class helped 
his group "stick together" and remain "calm about the math" echoes the intu- 
ition that Mr. Shulman described with his students: that for some students it 
is more vital to do the math in Spanish. It is important to note that the stu- 
dent speaking in this quotation is fully bilingual (he immigrated from Mexico 
as a teenager and was in honors English at the time of data collection). He 
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did not need to use Spanish to communicate the mathematics. Rather, using 
Spanish seemed to be more about cultural bonds with his peers-the fact that 
they could speak Spanish and maintain an identity that (for him) was "Mexi- 
can" while doing the mathematics. Although this student indicated that his 
group was all Mexican, the case was somewhat unusual. Our observations of 
classes indicated that, for the most part, the students were in mixed-race and 
mixed-language groups-a circumstance that the three teachers reported was 
important for intergroup relations. 

Although the teachers recognized the strength of communicating mathe- 
matics in Spanish for some of their Latina/o students, they were keenly aware 
of the importance for students to negotiate the mathematics in English as well 
(both because most of the students were English-dominant and because of 
later consequences). That is, the teachers knew students would eventually be 
held accountable for understanding mathematical terms and contexts in Eng- 
lish on standardized tests such as the AP exam. As in the classroom studied by 
Khisty and Viego (1999), student presentations of work at the chalkboard were 
almost always in English (sometimes with help from bilingual classmates). 

Even though the students were primarily English-dominant and their 
teachers encouraged them to present their final work in English, it was clear 
that they (and other students in class) valued the presence of Spanish speak- 
ers. For example, even though all three teachers conducted class in English, 
they did not show a preference for monolingual English speakers in class. I 
remind the reader that in their assessments of students, all three teachers 
identified Spanish-dominant speakers as members of the highest-performing 
group in calculus. Furthermore, never did we see any of the three teachers 
asking students who were speaking in Spanish to use English so that mono- 
lingual English speakers in the group could understand. In fact, some of the 
monolingual English speakers suggested that they had learned some Spanish 
as a result of being in the calculus class and hearing group members speak. 

Although their students were not primarily English language learners, the 
teachers were well aware of who was bilingual, who was Spanish-dominant, 
and who was a monolingual English speaker. The practices of encouraging 
students to speak in a language with which they felt comfortable and group- 
ing students accordingly to support such communication clearly reflected 
these teachers' understanding of their Latina/o students beyond essential- 
ist categories or deficit perspectives. Their use of groups, partly to promote 
doing mathematics in students' language of choice, interestingly enough, par- 
alleled the literature on effective mathematics instruction for Latina/os who 
were English language learners. 

Building on Students' Previous Knowledge 
and Stressing the Language of Mathematics 

Researchers have suggested that with English language learners and students 
in elementary school, it is important for teachers to build on previous domains 
of knowledge (e.g., Garrison & Mora, 1999) and to stress the language of 
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mathematics (e.g., Moshkovich, 1999a). In fact, in addition to using groups in 
ways that support students' working in their primary language (or hybrid lan- 
guages), we observed teachers restating mathematics questions in a number 
of different ways. In this sense, they provided access to the information for 
students who might normally have had difficulty in making sense of the sub- 
ject matter or who might have been bogged down in the language of math- 
ematics. The teachers consciously represented the mathematics in various 
forms (and had students do the same) to make the concepts explicit and 
accessible (Moschkovich; Ron, 1999). 

Like Khisty and Viego's (1999) effective teacher, rarely did the three 
teachers in this study work from the textbook. They claimed its wording 
often made it difficult for students to make meaning or to connect the words 
with the numbers or symbols. Instead, the teachers created their own work- 
sheets that often drew on the experiences of students in class or on other 
mathematical activities that had taken place in class. During our classroom 
observations, teacher-made materials were used approximately 80% of the 
time. However, teachers also used the textbook to familiarize students with 
the kinds of language and representations of mathematics problems that they 
might encounter in college-level courses or on standardized tests, which held 
significant life consequences for students. 

Some of the Spanish-dominant students identified their teachers' helpful 
strategies. For example, Isandro, a student who identified himself as bilingual 
but who tended to rely on Spanish in class, told us that his teacher had clari- 
fied the language in the book: 

The book explains things in words which a lot of times we don't 
know. The vocabulary used in the book is different. And the way 
they ask the question is different. It's more frustrating, more trouble, 
more difficult. I think it's hard to understand the questions. [The 
book] makes it harder to comprehend them. Like in the questions, the 
book could say a certain question and nobody will understand it and 
Mr. Shulman will use simpler words that I'll understand. (IMO1, 3) 

In fact, Isandro was identifying a strategy of "mediating" that Mr. Shulman 
used. That is, Mr. Shulman's explanations compensated for written language 
barriers (not necessarily Spanish, but perhaps mathematical) between the 
students and the text. 

In addition to building on previous knowledge domains and develop- 
ing their own materials that emphasized math concepts, all three teachers 
seemed to employ a strategy of restating things as they worked through the 
problems. They illustrated underlying assumptions and how a particular 
problem was connected with previous concepts that the students had studied 
or already knew. A common phrase noted in field notes was "another way to 
say it is ...." 

All three teachers stressed the language of mathematics as an important 
part of learning and communicating. For example, Mr. Shulman had developed 
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a metaphor using the relationship between trees and the forest. For him and 
his students, the "forest" consisted of the concepts and the "big picture" of 
mathematics; the "trees" were the symbolic representations and numbers- 
the "details" of mathematics. Mr. Shulman often used that metaphor to focus 
students on the importance of particular examples. For instance, if he was try- 
ing to get across a particular concept with a few example problems but did not 
want students to focus on the numbers he was using, he would tell them "we're 
talking about the forest here." Similarly, if the numbers were important in his 
example (e.g., for expressing an increase or decrease in slope or a shift in 

placement of a function), he would direct students to the "trees." In develop- 
ing a common language in class, Mr. Shulman maintained high levels of com- 
munication with students about the mathematics concepts under study. His 
development of shared meanings in mathematics reflected the findings of the 
QUASAR Project on teachers who are effective with 6th- to 8th-grade English 
language learners (Silver et al., 1995). 

Again, although their students were not overwhelmingly English lan- 

guage learners and although these teachers were not teaching in elementary 
or middle school settings, many of the practices that they relied on in class 
mirrored those called for by research in those areas. However, not all of the 
practices seen in research on effective teachers of Latina/o English language 
learners or Latina/o elementary and middle school learners were present. For 

example, we did not see teachers providing materials to students in Spanish 
or translating words for them in class. The Anglo teachers did not learn to 

speak Spanish, as have other Anglo teachers who were found to be effective 
with Latina/o students (Lucas, Henze, & Donato, 1990). 

Discussion 

The mathematics teachers at Union High School were successful in inducing 
large numbers of Latina/o students to take calculus by their senior year and to 
consider college as a realistic option for their future. These teachers displayed 
success with monolingual English-speaking students, students who were bi- 

lingual to varying degrees, and students who were Spanish-dominant. In lan- 

guage use the calculus classrooms mirrored the general population of students 
at the school. In that sense, these teachers stood out as successful in creating 
the "possible"-a space where low-income Latina/o urban youth were active 

participants in mathematics rather than marginalized in the field. 
The teachers were not themselves fully fluent in Spanish (two of the 

three were non-Latina/o), nor had they done much course work in bilingual 
education or Latina/o studies. They had not received specific professional 
development to help them support their Latina/o students, as have some 
math teachers (Ivory et al., 1999). Yet many of the practices that we observed 
in their classrooms reflected the research findings on effective teaching and 

learning environments for bilingual Latina/os (primarily English language 
learners) in mathematics and for Latina/os in other subject matter areas (e.g., 
literacy in English). 
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In these teachers' classrooms, students helped each other to make mean- 
ing of mathematics, used Spanish and English (as well as hybrid language) to 
do mathematics, worked in groups to solve problems and explain their rea- 
soning, and used teacher-designed materials that made the mathematics con- 
cepts accessible. In these classrooms there was explicit use of mathematical 
language, teachers built on knowledge domains that were already familiar to 
students, Spanish language was a valued resource, and individual students 
were active agents in the classroom. 

How is it that this particular group of teachers developed practices that 
supported a diverse group of Latina/os and others in taking advanced mathe- 
matics? Why did their practices align with the literature on effective math teach- 
ing of Latina/os who are English language learners or are in the elementary 
grades, or both? I argue that these teachers' willingness to understand their 
Latina/o students beyond monolithic categories and in ways that respected 
students' identities (not identities externally projected onto them) opened the 
door to the development of effective instructional practices and genuine rela- 
tionships with students. The work of these teachers was the culmination of 
years of trial and error, of extensive reflection on teaching and students (alone 
and with colleagues), and of willingness to learn from students. 

Analysis of the teachers' interview statements, classroom observations, 
student interviews, and interactions with students indicated that the teach- 
ers' keen understanding of students' linguistic backgrounds and mathemati- 
cal needs lay behind the development of effective teaching practices for 
Latina/o students in their local context. That is, rather than guessing what 
students might need or relying on research conducted in other settings, these 
teachers watched, listened, and interacted with their students in respectful 
ways that allowed the organic unfolding of an active and positive classroom 
environment. 

Although they were teaching calculus to high school students who were 
neither in a bilingual education program nor primarily English language learn- 
ers, these teachers' beliefs and teaching practices mirrored many of the find- 
ings in research on Latina/os in other contexts where the emphasis is on 
younger students or students who are English language learners. In fact, the 
teachers displayed a number of teaching strategies that aligned with the 
research on effective practices of teachers of Latina/os and language minor- 
ity students. For example, they encouraged students to use Spanish to process 
higher-order cognitive skills (e.g., reasoning and problem solving about math- 
ematics), not just for reporting social situations or numbers (Khisty, 1995; 
Garcia, 1991; Fillmore & Wong, cited in Cardelle-Elawar, 1990). These teach- 
ers also had students working in cooperative groups every day in ways that 
gave Spanish speakers many opportunities to interact with English speakers 
(Wong-Fillmore et al., cited in Garcia, 1994) and that fostered respect among 
groups of students. 

The Union math teachers profiled here had not mastered Spanish to 
use in their classrooms as a means of solidarity, as had the Anglo teacher in 
Gutstein et al. (1997) and other teachers profiled by researchers studying 
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effective learning environments for Latina/o high school students (Lucas, 
Henze, & Donato, 1990). However, the Union teachers encouraged students 
to do so, suggesting they valued students' language and were allowing them 
to construct mathematical identities that were not necessarily in conflict with 
their cultural identities. According to Jim6nez, Moll, Rodriguez-Brown, and 
Barrera (1999), speaking Spanish is viewed as an obscenity and is therefore 
less tolerated in public spaces by others who are monolingual English speak- 
ers. It is not uncommon for Spanish speakers to be told by strangers, "You're 
in America. Speak English." So it is fairly significant that these teachers, who 
did not speak Spanish themselves, supported their students' use of it. 

Although they did not teach in Spanish or provide students with Span- 
ish language materials (Gutstein et al., 1997; Doty et al., 1999; Silver et al., 
1995), these teachers developed supplemental worksheets and activities that 
focused on the mathematical and personal knowledge of students (Gutstein 
et al., 1997). Furthermore, the teachers maintained informal social relation- 
ships with their students (joking with them, sharing their personal lives with 
students, and showing an interest in students' personal lives), a characteris- 
tic associated with learning environments in which bilingual students flour- 
ish (Fillmore, Ammon, McLaughlin, & Ammon, 1985). The fact that these 
three teachers, two of whom were Anglo, displayed instructional strategies 
that paralleled the practices of other effective teachers of Latina/os and bi- 
lingual learners further supports Jimenez and Gersten's (1999) rejection of 
the notion that there exists an exclusive body of knowledge that is available 
only to Latina/o teachers. 

Because the student population that they served was fairly English- 
dominant, the teachers did not focus on additional English language supports. 
Rather, they relied on other factors to make mathematics more accessible to 
students. Even so, they agreed that using Spanish could be useful for students 
in a multitude of ways beyond helping them to develop English vocabulary. 
For example, the teachers suggested that although the majority of their stu- 
dents did not need to rely on Spanish to learn, it might feel more vital to some 
students to do mathematics in Spanish, that using Spanish at times could help 
English language learners, and that using Spanish further drew on the range 
of potentials and resources that students brought to the classroom. Thus the 
teachers were aligned with the recommendations of Moschkovich (1999b) for 
teaching Latina/os in reform-oriented classrooms: 

1. Honor the diversity of Latina/o students' experiences. 
2. Know the students. 
3. Avoid deficit models. 
4. Provide opportunities for mathematical discussions. 

Although I highlight their teaching practices and to some extent their 
beliefs and knowledge about students and language (Spanish and to some 
degree the language of mathematics), it is clear that neither these teachers' 
work nor the students they taught were influenced solely by issues related 
to language. In fact, as fleshed out in an interaction model by Carlos Cortez 
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(1986), other aspects of the school's context likely informed what these teach- 
ers did and how students interacted and learned on a daily basis. But this study 
addresses only the factors that may relate directly to language (Spanish and 
mathematics). Elsewhere, I have suggested that these teachers' strong belief 
in teaching as a political endeavor and their emancipatory goals (Gutierrez, 
1999b) contributed to their individual success. Furthermore, their participa- 
tion in a teaching community (the math department) where others also believed 
that low-income students of color deserved access to a high-quality math- 
ematics education (Gutierrez, 2000), as well as their personal life experiences 
(Gutierrez & Morales, 2001), also significantly influenced the work they did 
and the reasons that they were successful with all of their students. 

Implications for Policy, Teacher Education, 
and Future Research 

Although the literature on effective teachers of Latina/os and bilingual learn- 
ers emphasizes valuing the culture and language of students and has profiled 
many teachers who share an ethnic affiliation with their students, to be effec- 
tive does not seem to require being Latina/o or fluent in Spanish. Teachers 
who are not fluent in Spanish or who do not share the cultural or ethnic back- 
ground of their students can adopt strategies that support the students. Find- 
ings from this study suggest that, at the very least, we need to encourage all 
teachers to allow Latina/o students to communicate mathematics in their pri- 
mary language (Spanish or English), even if that means that they rely on 
peers. In fact, the use of cooperative groups and peer interaction, such as pre- 
senting information, arguing, and problem solving, can go a long way toward 
allowing the students to "own" the mathematics. In addition, to respect the 
diverse identities of Latina/os in the United States, we need to structure oppor- 
tunities for math teachers to come together to develop materials and strategies 
that will help make mathematics more accessible to their particular students, 
as mathematical and cultural or linguistic learners. 

The teachers in this study were not formally schooled in bilingual edu- 
cation, nor did they do extensive course work in Latina/o studies. Yet they 
developed practices and beliefs that supported their Latina/o students' advanc- 
ing in mathematics. Thus, on one level, formal course work is not a prerequi- 
site for effectively teaching Latina/o students. However, most of these teachers' 
work occurred through trial and error, and their efforts might have been facil- 
itated by consulting the research literature. Why is it that most non-bilingual 
teachers and teachers of secondary school subjects are not well versed in 
language issues for students? Why are bilingual education and research on 
effective teaching for speakers of languages other than English reserved 
for those choosing a specialty in bilingual education? Over the past decade, 
teacher education programs have begun to emphasize and require courses in 
topics such as special education and multicultural education, but little atten- 
tion has been given to language issues, unless the instructor is well versed 
and committed to the subject. At the very least, schools of education should 
make a commitment to develop in their preservice teachers the ability to see 
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their students as beyond monolithic categories and should support students 
with diverse linguistic backgrounds and learning experiences (e.g., students 
who have received formal instruction in math in Spanish and students who 
are bilingual but prefer to work in Spanish, English, or hybrid languages). 

Exposing preservice teachers to the literature on effective learning envi- 
ronments for language minority students and Latina/o students is another 
step in the right direction, especially for secondary school teachers whose 
programs tend to emphasize mastery of subject matter, not development 
of the learner. However, preservice teachers should not be exposed to this 
body of literature in an uncritical manner. Rather, they should be reminded 
of the importance of the social context in determining effective instructional 
practices-and reminded that subject matter, student identity, and school 
context all contribute to the manner in which students respond to instruc- 
tional strategies. Otherwise, teachers may develop a false sense of confidence 
or begin to stereotype their Latina/o students as all being English language 
learners. Like the teachers at Union, preservice teachers should be encour- 
aged to develop their own strategies (with guidance from the literature), 
strategies that meet the needs of their particular students. 

The findings of this study also provide insight regarding the direction 
that future research on Latina/os and mathematics education might take. How 
was it that students who did not need to use Spanish in these classrooms 
decided to use it? Why was there not more outright protest by monolingual 
English speakers? Did this process start at earlier grades in high school? Was 
it partly structural? For example, were there larger proportions of Spanish- 
dominant students in the freshman and sophomore years that started a trend 
of greater use of Spanish in class? Or was the process partly intentional on 
the teachers' part? That is, did the teachers ever actively encourage students to 
use both languages? Or did they merely create a classroom environment that 
allowed students to dictate the communication patterns? Future research on 
these issues is needed. 

Other questions for future research relate to the conviction of the teach- 
ers profiled here that teaching is political (Beauboeuf-Lafontant, 1999) and 
that Latina/o students deserve access to a high-quality mathematics education 
(e.g., Ortiz-Franco, Hernandez, & De La Cruz, 1999). How did these teachers 
develop this conviction? What lived experiences did they have, or what events 
led to their believing what so many U.S. citizens do not believe: that Latina/os 
can excel in advanced levels of mathematics? In the presence of negative 
media and inner-city politics, how are these teachers' positive beliefs in 
students and in "education as a means to freedom" maintained? 

Like many studies, this one raises more questions than it can answer. Fur- 
ther research exploring Latina/o students in mathematics is sorely needed. 
The importance of conducting additional research on Latina/os cannot be 
overstated. The field of education already tends to rely on identifying general 
methods (Bartolome, 1994) rather than on understanding practice in context 
or encouraging teachers to see their students as human beings. When it comes 
to ethnicity or race, students are often reduced to homogeneous categories. 
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The pattern of reducing students to homogeneous categories is further exac- 
erbated when only a few studies exist on a particular topic and findings can- 
not address differences within groups or across educational settings. Rather 
than rely on universal conceptions of Latina/os, we need to examine effective 
teachers of Latina/os in a variety of contexts. 

This study, based on language and situated in high school calculus class- 

rooms, illuminates possible and successful strategies for teachers of Latina/o 
students in particular but also for teachers of students from nondominant cul- 
tures in general. That is, when teachers have solid knowledge of their stu- 
dents (respecting their individual identities) and their specific needs, they are 
more likely to develop strategies that will support such students in complex 
ways that align with local strengths and constraints. The findings from this 

study suggest that when teachers possess keen understanding of their students 
(see them as individuals who are not static entities) and allow them to be 
active participants in the classroom, they are able to judge accurately whether 
and when language is a significant (if at times subtle) factor in the learning 
of mathematics. 

Notes 

Support for this research was provided by the National Academy of Education and 
the Spencer Foundation in the form of a postdoctoral fellowship and by the Bureau of 
Educational Research at the University of Illinois in the form of a faculty fellowship. The 
opinions expressed herein are solely those of the author. Nora Hyland and Livia Morales, 
at the University of Illinois, provided valuable research assistance. I thank Georgia Garcia 
and Robert Jimenez for their helpful comments on an earlier draft of this article. I am 
indebted to the teachers in this study for sharing their stories generously with me. 

'Spanish language is paternalistic in that mixed groups of women or girls (Latinas) 
and men or boys (Latinos) are referred to with the same label as would be used if the 
group were all male (Latinos). I use Latina/o to decenter this paternalistic character and 
to privilege a feminist version of people. 

2According to Zimpher and Ashburn (1992), preservice teachers are primarily White, 
middle-class women who grew up in small towns and seek to teach people like them- 
selves in similar environments. 

3For excellent discussions of the issue of Spanish language and Latina/o student 
identity, see Oboler, 1995; Trueba, 1999. 

4In addition, the field of ethnomathematics also challenges the universality of math- 
ematics from a Eurocentric view of the world. It highlights the importance of placing value 
on students' home cultures (especially in colonized regions) to engage students in "school" 
mathematics. See Powell and Frankenstein (1997) for an excellent collection of articles on 
the subject. 

5The term "core teacher" was used by the department chair in our initial conversa- 
tions about the department before we made any site visits. 

61 am indebted to Lena Licon Khisty for helping me to identify and gain access to the 
school. 

7"Union" (along with all proper names in this paper), is a pseudonym used to protect 
the anonymity of the participants in this study. 

8With a relatively high dropout rate in the freshman and sophomore years, these 
numbers of students taking calculus amount to approximately 40% of the senior class. 

9Students taking calculus in their senior year sign up for two courses (pre-calculus 
and AP calculus) and receive instruction for two periods in a row. 

0?Oakes (1990) explored data reported in the High School and Beyond database (cre- 
ated by the U.S. Department of Education) and found that 80% of the predominantly White 
schools offered at least one section of calculus, whereas only about 50% of the predominantly 
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minority schools did. However, the mere fact that a course is offered does not tell us how 
many students have access to that course. Oakes suggests that the size of a given section 
also needs to be considered, as "the size of college-preparatory and advanced college- 
preparatory classes [increase] with the affluence of the school" (p. 35). 

'In 1992 only 12% of the nation's schools reported that 26-50% of their recent grad- 
uates attended a four-year college (NCES, 1994). 

12The exception is one middle-class Puerto Rican teacher. 
13Interviews are cited with the participant's pseudonym initials and the number of the 

interview, followed by the page number on which the quote appeared in the transcribed 
text. In this case, the quote comes from p. 10 of the fifth interview with James Shulman. 

14The designation "monolingual English speaker" is not reserved for non-Latina/o stu- 
dents. In fact, there are calculus students who are Latina/o who do not speak much Spanish 
(even everyday Spanish). 
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