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Rationale

! Latinos/as are the fastest growing student population in the
U.S. and current institutional arrangements do not serve
them well, especially English Language Learners (ELLs)
(Chapa, 2006; Herzig, 2004).

! We present an alternative that emphasizes a sociocultural,
community-centered approach to teaching and learning
mathematics (Celedón-Pattichis, 2003;  Civil & Andrade,
2002;  González, Andrade, Civil, & Moll, 2001; Khisty, 1995;
Moschkovich, 1999; 2002).



Symposium

Com m on them e:
! To address possibilit ies for change wit hin

collaborative research on the perceptions of
mathematics educational experiences of
Latino/a  students, parents, and teachers.



Sample Guiding Questions

! How can Latinos' community knowledge be used to
support standards-based mathematics instruction?

! How do changes in mathematics instruction affect
parents' connections and contributions to schooling?

! How do teachers come to understand and utilize talk and
content-based ESL strategies in mathematics?

! What possibilities exist for a more community-based and
relevant mathematics educational experience for
Latino/a students?



Format of Symposium

! Chair/ discussant introduction

! Panel Paper Presentations (40 minutes)

! Discussant response and small group discussions
(15 minutes).



Perceptions and expectations of Latina/o
parents’  involvement: Conversations with

parents and teachers

José María Menéndez and Marta Civil
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Motivation

! Both parents and teachers seem to have different
expectations from each other

! Both parents and teachers seem to perceive their own role in
a different way from what the other group perceives

! Different background experiences may accentuate those
discrepancies (e.g., schooling)

! Children are caught in the middle



Related literature

! Factors that make difficult the communication between
parents and teachers:
! Language barriers
! Cultural differences (ways of communicating, ideas about the

role of the teacher). (De La Cruz, 1999)
! Perceived deficit and discrepancy between families’  lives and

form and content of education in the classroom. (Hawighorst,
2005)

! Family engagement
! Experiences with classroom visits, home visits, mathematics

workshops for parents. (Civil & Quintos, 2002, 2006)



Sources of data

! For the parents:
! Mathematics workshops for parents
! Focus groups
! Interviews
! Home visits

! For the teachers
! TSG sessions
! Focus groups
! Interviews
! Reading reflections (during PD course)



Themes around teachers’ perceptions of
parents

! Valorization of knowledge

! Parents’  prior schooling

! Changes in involvement across grades

! Family roles



Valorization of knowledge (1)

! “ [A student] said, ‘Oh no, my mama did it different.’  And
he went to the board and did it that way, and I say, ‘ yes,
but that’s in mama’s home. Let’s do it the way that we do
it in the school.’  ”

(Dalia, Interview, March 2007)



Valorization of knowledge (2)

! “Part of the problem I think that the students are facing is
parents didn’ t learn that way. We tell them to go home do
homework and the parents are looking at it completely
different. The Latino children, if their parents come from
Mexico, then they probably did it a different way… and
to be like ‘my dad does it this way’  or ‘my mom does it
this way.’  And so then you’ re bringing in another way so
that they’ re seeing maybe even a third or a fourth or a
fifth way to attack a problem.”

(Caroline, Interview, Oct. 2005)



Parent’s prior schooling

! “Um, parent education. Because a lot of my kids’  parents,
the highest level of education they went to was 3rd grade.
I know that’s hard and challenging because their parents
can’ t read, write, do math.”

! “How, if I send homework with my kids, my [students’ ]
parents expect homework. If I don’ t send [it], they’ re
going to call me and ask me why, ‘ Is something wrong?
What happened?’  They value that because they didn’ t go
to elementary, high school, college… they value that.”

(Gloria, Interview, Nov. 05)



Changes in involvement throughout grades

! “As students begin to enter the other strands of math or
more complex operations within the number sense strand,
parents tend to refer the students back to the school when
they are in need of help.”

(Angela, PD reflection, Oct. 2007)

! “Being a minority, the parents had no expectations for the
children when they first went to school.  As their child
made it on to middle school, the parents began to take a
more active role in their son’s education.”

(Derek, PD reflection, Oct. 2007)



Family roles (1)

! “The new arrivals are used to listening and following
directions because that’s respectful. When you are from a
Latino family, the children listen, and they do what they
are told, but they do not participate in a family discussion.
Parents often take the role of making decisions, not the
children, and it’ s completely different here. So when they
show up to the classroom, and I am asking questions, they
don’ t know if they’ re…they are not sure if I am asking
them just to think or for them to answer out loud.”

(Lorena, Interview, Dec. 2005)



Family roles (2)

! [A teacher] said, ‘ you know we probably only see ten
percent of these kids.’  Ten percent of their entire life. This
is all we see. And it's amazing because parents will call us
and say, you know, my son's running around all day. Can
you talk to him. You know. He doesn't do his homework,
can you talk to him. So like, we're the guardian all of a
sudden.”

(Olivia, TSG session, Jan. 2009)



Parents’ perceptions about teaching and
schooling

! Level (“higher there than here”)
! Approaches (“ they are not required to memorize the

multiplication facts here”)
! Resources (“here they give them everything”)
! Concept of caring (“ teachers / schools care more about

students here”)



Concept of caring

! Parents have in high regard the personalized attention to
students, in particular in the case of students with special
needs, and the respect and help students receive.

Magdalena reports on her son’s comment, after his
first day of school here in the U.S.: “He told me, ‘Mom
I never want to leave this country. I never want to
leave.’  And it was such personal attention that they
gave him; . . . they gave him what he needed, that
attention that in Mexico I wasn’ t able to get for him,
they gave it to him here.”

(Magdalena, Tertulia, April 2007)



Expectation: more homework

“Give them homework so that they bring it
home, so that we can see what kinds of
mathematics they are doing; because there are
many children who don’ t bring any; my daughter
doesn’ t bring any, they don’ t give her any.”

(Marcos, Tertulia, Feb. 2008)



Expectation: more demanding education

“Besides giving them homework, they need to demand
more [from the children], because what I see, with my
daughter and school here and school in Mexico, they
should demand more, because for her it’ s very easy here
and then she just kind of glosses over… and in addition to
more demanding, the school should be stricter with
them… they are too lax.”

(Mila, Tertulia, Feb. 2008)



Recommendations

! For teachers:
! Send notes/reports home (even if not more that three sentences

each week)
! Make phone calls to the parents
! Visit homes
! Give homework to the children with explanation to the parents

(in their native language if possible)
! Invite parents to visit your classroom (prepare them for what is

going on in the classroom)

! For mathematics educators:
! Incorporate relations with family and community in your teacher

preparation programs/courses.



Jesús Acosta-Iriqui

One Teacher’s Resources and Strategies for
Mathematics Teaching and Learning

ESI-0424983. 



Research Objectives

! To examine one elementary teacher’s conceptions of
mathematics and mathematics teaching and learning
at a school in a Northern Mexican border city

! To identify resources and strategies for teaching and
learning mathematics

! To gain a better understanding of  the educational
environments that many Mexican students come from
(borderland communities in Sonora-Arizona),
particularly in terms of their mathematics education

23



Research question

! What are the teacher resources and
strategies regarding the teaching and
learning of mathematics?

24



Rationale

! Most immigrant students in Arizona come from Sonora,
MX.

! There is a need for US teachers to have a better
understanding of their students ’ backgrounds and
experiences related to mathematics (e.g., skills,
knowledge, etc).

! Immigrant students are often caught between “two
worlds”  (Suárez-Orozco & Suárez-Orozco, 2002)

! Most studies in the education of Mexican immigrants
have been conducted after students have arrived in the
United States (Macias, 1990)

25



Context

Alta Vista, Sonora, MX
Population: 120,000
Oficcial:70,303 (INEGI,2005)
Floating: 50,000 approx.

Pr e-School
Elem en tar y
(1st -6 th grade)

M iddle
(7 th -9 t h grade)

Special  Ed.
(Ed. Especial ) Total

Schools 14 32 9 5 60
Students 1987 9080 2643 548 14258

(Secretaría de Educación y Cultura)

! Official Schools in Basic Education 2000-2001

26



School Context /  Setting

! School personnel: principal, 13 classroom teachers, 1
physical education teacher, and 2 English teachers

! Approximately 430 students served

! Participating school in the Programa Escuelas de
Calidad (PEC) or Quality Schools Program

! School performance on the ENLACE exam in 2007 was
higher than 92% in Spanish and Mathematics.

27
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Methodology

! Design: Qualitative – Ethnographic tools
! Setting: “Escuela Pr imar ia Marcelina Mar tínez”
! Participants:

! 5 teachers (In terviewed twice)
" 2-sixth grade teachers (Case Study)
" 2-fifth grade teachers
" 1-fourth grade teacher

! 26 students (In terviewed once)
" 15-sixth grade students
" 7-fifth grade students
" 4-fourth grade students

29



Data sources

         Data
   Collect ion

Semi-st ructu-
red teacher inter-

views (Audio
and/ or video-

recorded)

Classroom
observati ons

(Audio and/ or
videorecorded)
and f ieldnotes.

Semi-structu-red
Student In-

terviews (Audio
and/or video-

recorded

30



Data Analysis

• The analysis of data follows the tradition of
grounded theory for emerging themes (Glaser &
Strauss, 1967).

• Most materials, including field notes and
interviews have been transcribed following the
Gumperz & Berenz (1996) conventions, and
translated into English if needed.

31



Case Study: Paula

• Started teaching training at the age of 15 (after middle
school) at the Escuela Normal del Estado

• Teaching experience: 24 years (5 years in rural
communities and 19 years at the research site)

• Interim principal for three academic years (2003-2006)
in which she convinced all teachers to register the school
to participate in the Programa Escuelas de Calidad (PEC)

• Participates in the program Carrera magisterial

• Works at a bilingual private school in the afternoons
teaching Spanish and mathematics

32



Participant ’s School Experience with Mathematics

! Mathematics has always been dif ficult for her, it
requires more work

! She does not have memories from elementary school
(teachers, learn ing moments).

! Her best educational experience was middle school
because teachers always tried to incorporate art istic
activit ies in to most subjects. She felt that she learned
mathematics durin g this time.

33



Is there a subject that you like to teach more
other?

34

(I th ink th at for all (we) teach ers is easier to teach one
subject than another one, in my case for example, I like to
teach mathematics but it is not easy for me as it is for
other teachers, I like it because every time I see the kids to
solve a problem, it is a challenge they have, and I really
enjoy seeing them discussing, and that is the challenge,
righ t? To see who solve the problem, and to see that two
or th ree of them are successful, but I think th at wh at I
enjoy the most is to integrate the artistic activities to all
rest of the subjects, like, I always look for an excuse so
that wh en I teach mathematics, or Spanish, or the history
class it ends with something artistic)



Resources for and Structure of Mathematics Classes

! Teaches mathematics (5-6 hrs a week) at 7:30 every
day

! Frid ays instead of regular mathematics content, she
does a Rally Matemático (strategy games,
competit ions, etc)

! El Programa Escuelas de Calidad requires teachers
to work in  collaboration for the dif ferent projects to
address the content for all dif ferent subjects

35



Strategies

! Integrate artistic activities in all different subjects
! Note taking (the use of the cuaderno )
! Students often asked to do research for projects
! Group work
! Hands-on activities, manipulatives
! Use of other textbooks and references
! Individual attention to struggling students
! Building from background knowledge and experiences
! Connection of content with real life situations

36



Conclusions

! Although mathematics requires more planning
and work for her, Paula enjoys teaching it

! She looks for different resources and strategies
to make her instruction meaningful for her
students

! Her own schooling experience had impacted
the way she teaches mathematics

37



Implications

! It is important for U.S. teachers to consider
the background mathematical knowledge
(regardless of quality)  that Mexican
immigrant students bring with them

! More research needs to be done looking at
the experiences of immigrant students
regarding past or home country education

38



If I understand the words,If I understand the words,
I can do the mathematics task:I can do the mathematics task:

Bilingual and English language learnersBilingual and English language learners
understanding and solving mathematics problemsunderstanding and solving mathematics problems

Heather Cavell and Kathleen Ross
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BackgroundBackground

!! Yet, there is little evidence that this population is beingYet, there is little evidence that this population is being
adequately prepared to partake in the higher end of theadequately prepared to partake in the higher end of the
educational pipeline, especially for English languageeducational pipeline, especially for English language
learners  (ELLs) in the field of mathematics (Herzig,learners  (ELLs) in the field of mathematics (Herzig,
2004).2004).

!! Research suggests that ELL students cannot demonstrateResearch suggests that ELL students cannot demonstrate
their knowledge of mathematics their knowledge of mathematics in Englishin English  if they do not if they do not
understand the mathematics task written understand the mathematics task written in Englishin English ..

!! NAEP-like tasks constitute a reading test, rather than aNAEP-like tasks constitute a reading test, rather than a
mathematics test.mathematics test.



BackgroundBackground

!! Research suggests that ELL students cannot demonstr ateResearch suggests that ELL students cannot demonstr ate
their knowledge of mathemati cs their knowledge of mathemati cs in Englishin English if they do not if they do not
understand the mathemati cs task written understand the mathemati cs task written in Englishin English..

!! NAEP-li ke tasks consti tute a reading test, rather than aNAEP-li ke tasks consti tute a reading test, rather than a
mathemati cs test.mathemati cs test.



Supporting ResearchSupporting Research

!! Celedón-Pattichis (2003):  Celedón-Pattichis (2003):  Constructing meaningConstructing meaning
!! Moschkovich (2002):   Moschkovich (2002):   Mathematics knowledgeMathematics knowledge
!! Abedi (2006):  Abedi (2006):  Creating translationsCreating translations
!! Solano-Flores (2006):  Solano-Flores (2006):  Translation is not sufficientTranslation is not sufficient
!! Abella, Urrutia, & Shneyderman (2005):   Abella, Urrutia, & Shneyderman (2005):   Usefulness ofUsefulness of

translationstranslations
!! Fuson, Wearne, Hiebert, Murray, Human, Olivares,Fuson, Wearne, Hiebert, Murray, Human, Olivares,

Carpenter, Fennema (1997): Carpenter, Fennema (1997): Advantages of writtenAdvantages of written
student work.student work.



Research Questions and Data CollectionResearch Questions and Data Collection
MatrixMatrix

Research QuestionResearch Question Data CollectedData Collected ExamplesExamples
(1) How do individual(1) How do individual
students engage instudents engage in
understanding standards-understanding standards-
based mathematics tasks?based mathematics tasks?

Student artifacts (InStudent artifacts (In
class and Follow-class and Follow-
up)up)
Task-basedTask-based
interviews:interviews:
videotapes andvideotapes and
transcriptstranscripts
Language UsageLanguage Usage
ProfileProfile

Student uses conventionalStudent uses conventional
vertical addition/subtraction;vertical addition/subtraction;
substitutes numbers forsubstitutes numbers for
variables.variables.
Student explains reasoningStudent explains reasoning
behind mental math used tobehind mental math used to
select multiple choice answer;select multiple choice answer;
gestures; underlining unfamiliargestures; underlining unfamiliar
words.words.
Preference for English orPreference for English or
Spanish in different contexts.Spanish in different contexts.



Research Questions and Data CollectionResearch Questions and Data Collection
MatrixMatrix

(2) What seems to help(2) What seems to help
students understand thestudents understand the
problem? Does theproblem? Does the
opportunity to askopportunity to ask
questions about words inquestions about words in
the problem, or thethe problem, or the
presence of a Spanishpresence of a Spanish
translation, visualtranslation, visual
representation, or multiple-representation, or multiple-
choice answers, help thechoice answers, help the
students understand whatstudents understand what
the problem is asking?the problem is asking?

Student artifactsStudent artifacts
(In class and(In class and
Follow-up)Follow-up)

Task-basedTask-based
interviews:interviews:
videotapes andvideotapes and
transcriptstranscripts

Student writes storyStudent writes story
problem for variablesproblem for variables
instead of algebraicinstead of algebraic
expression.expression.
Student expressesStudent expresses
preferences for Spanishpreferences for Spanish
translation; talks abouttranslation; talks about
multiple choice test-takingmultiple choice test-taking
strategies.strategies.



Methods, Data and AnalysisMethods, Data and Analysis

!! Pilot Study Data Collected Spring 2008Pilot Study Data Collected Spring 2008

!! Original sample consisted of 14 mainstreamedOriginal sample consisted of 14 mainstreamed
students: 7 third graders from the same class, and 7students: 7 third graders from the same class, and 7
sixth graders from two different schools/ classes,sixth graders from two different schools/ classes,
whose language proficiency in English ranged fromwhose language proficiency in English ranged from
beginner to fully bilingual.beginner to fully bilingual.



Methods, Data and AnalysisMethods, Data and Analysis

!! Task Protocols developed using items from Fourth andTask Protocols developed using items from Fourth and
eighth grade  National Assessment of Educational Progresseighth grade  National Assessment of Educational Progress
(NAEP): rich in linguistic complexity (Abedi & Lord, 2001;(NAEP): rich in linguistic complexity (Abedi & Lord, 2001;
Bielenberg & Fillmore, 2004;  Campbell, et al., 2007;Bielenberg & Fillmore, 2004;  Campbell, et al., 2007;
Shaftel, et al., 2006), and modified for student grade levels.Shaftel, et al., 2006), and modified for student grade levels.

!! Qualitative analysis using constant-comparative method toQualitative analysis using constant-comparative method to
establish and refine the structural foundation forestablish and refine the structural foundation for
developing grounded theory. (Glaser, 1992; Merriam,developing grounded theory. (Glaser, 1992; Merriam,
2001).2001).



Results and Classroom Implications:Results and Classroom Implications:

Language AspectsLanguage Aspects



For both 3For both 3rdrd and 6 and 6thth grade students grade students

!! Attention to task directionsAttention to task directions
!! ““Which of the numbers below are part of theWhich of the numbers below are part of the

pattern?pattern?””  (3 (3rdrd))
!! ““Find the ___th term in the patternFind the ___th term in the pattern””  (6 (6thth))
!! ““Write an expressionWrite an expression””  (6th) (6th)



•• Academic Language: Phrases not just nouns/verbs Academic Language: Phrases not just nouns/verbs
•• Comparison model of subtraction Comparison model of subtraction

  ““How many more ___than ___How many more ___than ___””



!!  Language of task (3 Language of task (3rdrd grade) :  grade) : ““increasing byincreasing by””
(confused with multiply) and (confused with multiply) and ““patternpattern””
!!  Format of task: most students did not fill in the two Format of task: most students did not fill in the two
blanks (above, first attempt filled in 34 and selectedblanks (above, first attempt filled in 34 and selected
A; with scaffold prompts, correctly filled in next twoA; with scaffold prompts, correctly filled in next two
numbers and selected C)numbers and selected C)



!!  Language of task (6 Language of task (6th)th)- the terms - the terms ““expressionexpression”” and and
““productproduct””
!! ““Write an expressionWrite an expression””: students responded with: students responded with
classroom context of writing an explanation of theirclassroom context of writing an explanation of their
reasoning.reasoning.



ImportanceImportance

!! ELLs confront additi onal cogniti ve demands in meeting theELLs confront additi onal cogniti ve demands in meeting the
li nguisti c demands of mathemati cal tasks, and inli nguisti c demands of mathemati cal tasks, and in
negoti ati ng the demands of academic language innegoti ati ng the demands of academic language in
mathemati cs classmathemati cs class
!! Academic language is more than vocabulary: task directions andAcademic language is more than vocabulary: task directions and

questions need to be varied and discussed.questions need to be varied and discussed.
!! Results contribute to the research base on the linguistic andResults contribute to the research base on the linguistic and

cultural assumptions in word problems.cultural assumptions in word problems.
!! Importance of written records: scaffold students in multi -Importance of written records: scaffold students in multi -

step problem solving; create a record for students to refer tostep problem solving; create a record for students to refer to
when explaining their reasoning.when explaining their reasoning.



““ I  Thought this U.S. Place was Supposed to beI  Thought this U.S. Place was Supposed to be
about Freedomabout Freedom”” : Young Latinas Speak to: Young Latinas Speak to

Equity in MathematicsEquity in Mathematics
Education and SocietyEducation and Society

Maura Var ley

ESI-0424983. 



Rat ionaleRat ionale

!! W h y  Lat in as?W h y  Lat in as?
!! Dom inant  ideologiesDom inant  ideologies

concerning race, class,concerning race, class,
gender, language, m ath,gender, language, m ath,
etcetc

!! Deficit  perspect ives ofDeficit  perspect ives of
Lat inas and their  learningLat inas and their  learning

!! W h y  Mat h ?W h y  Mat h ?
!! Gatekeeper:  AffordsGatekeeper:  Affords

access to upwardaccess to upward
m obilit ym obilit y

!! Access to m ath =  accessAccess to m ath =  access
to organizing power ofto organizing power of
society society an dan d  power to power to
confront  and t ransformconfront  and t ransform
thisthis



Critical Mathematics EducationCritical Mathematics Education

!! Purpose of education is to promote equity andPurpose of education is to promote equity and
social justice in schools and society social justice in schools and society (e.g. Freire,(e.g. Freire,
1970/ 1993; Ladson-Billings & Tate, 2006)1970/ 1993; Ladson-Billings & Tate, 2006)
!! Application to mathematics teaching and learning Application to mathematics teaching and learning (e.g.(e.g.

Aguirre, Frankenstein, Gutiérrez, Gutstein, Tate, Turner).Aguirre, Frankenstein, Gutiérrez, Gutstein, Tate, Turner).

!! Need to consider influences of social constructionsNeed to consider influences of social constructions
of race and gender of race and gender (e.g., Delgado Bernal, 2006; Solorzano &(e.g., Delgado Bernal, 2006; Solorzano &
Delgado Bernal, 2001)Delgado Bernal, 2001)



Critical Mathematical AgencyCritical Mathematical Agency

!!  Agency involves individuals Agency involves individuals’’ sense of themselves as  sense of themselves as ““agents whose actions countagents whose actions count
in, and account for, the worldin, and account for, the world ””  (Holland et al., p. 285). (Holland et al., p. 285).

     View the world with a critical mind set     View the world with a critical mind set
I s Cr i t i cal :I s Cr i t i cal :        Imagine how the world might become a more      Imagine how the world might become a more 

socially just, equitable placesocially just, equitable place
     Engage in action aimed at personal and social      Engage in action aimed at personal and social 
transformationtransformation

     ----------------------------------------------------------------------------     ----------------------------------------------------------------------------
        Understand mathematics      Understand mathematics

I s M athem at i cal :I s M athem at i cal :   Identify themselves as powerful mathematical   Identify themselves as powerful mathematical 
thinkersthinkers

          Construct and use mathematics in personally and       Construct and use mathematics in personally and 
socially meaningful wayssocially meaningful ways

(Turner, 2003)(Turner, 2003)



Research QuestionsResearch Questions

!! As they participate in a critical mathematics learningAs they participate in a critical mathematics learning
environment, what are environment, what are young Latinasyoung Latinas’’ perceptions of perceptions of
mathematics, themselves as doers and creators ofmathematics, themselves as doers and creators of
mathematics, and of their capacity to contribute to or impactmathematics, and of their capacity to contribute to or impact
changechange??

!! How do these young Latinas express a How do these young Latinas express a sense of criticalsense of critical
mathematical agencymathematical agency? What is the interplay between the two?? What is the interplay between the two?

!! What is the nature of the opportunities that arise for the LatinaWhat is the nature of the opportunities that arise for the Latina
participants to engage in participants to engage in mathematical practices and activismmathematical practices and activism??



Set t i ng/ Par t i ci pan tsSet t i ng/ Par t i ci pan ts

!! Sm al l  neighbor hood elem en tar y schoolSm al l  neighbor hood elem en tar y school

!! Pr edom inan t ly M exican /  M exican -Am er i canPr edom inan t ly M exican /  M exican -Am er i can
neighbor hoodneighbor hood

!! Cur r en t  analysi s focuses on  m y di sser tat i onCur r en t  analysi s focuses on  m y di sser tat i on
study w i th  a gr oup of  study w i th  a gr oup of  seven  5seven  5thth  gr ade gi r l s. gr ade gi r l s.



MethodsMethods
Criti cal Ethnography Criti cal Ethnography (Foley,(Foley,

2002;  Trueba & McLaren, 2000):2002;  Trueba & McLaren, 2000):

Investigation

Action/
Reflection

Topic Selection/ 
data collection 

and analysis

Participatory Action
Research (Kemmis &
McTaggart, 2008)

Societal
Stuctures

Societal
Structures

Societal 
Structures

Human 
Agency

Power/Oppression



Save Our School Project- ContextSave Our School Project- Context

Community mobilizes to defend the school and showcase theCommunity mobilizes to defend the school and showcase the
need to keep Agave open.need to keep Agave open.

“What point is there to do school safety
if there’s gonna be no school?”



Save our School ProjectSave our School Project
!! Distr ict argument:Distr ict argument:

!! Underperforming label basedUnderperforming label based
on standardized test scoreson standardized test scores

!! Low enrollmentLow enrollment
!! ““ Seam lessSeam less””  m ove of m ove of

en t i r e studen t  body toen t i r e studen t  body to
new  schoolnew  school

!! GirlsGirls’’ counterarguments: counterarguments:
!! Alternative ways to interpretAlternative ways to interpret

school performanceschool performance
!! Interpret district savings asInterpret district savings as

““not worth itnot worth it ””
!! H igh  social  costs andH igh  social  costs and

un for eseen  f i nancial  costsun for eseen  f i nancial  costs
of  m ove to new  schoolof  m ove to new  school



W alk  to Sam otaW alk  to Sam ota
We investigated the walk
to the proposed new
school using
mathematics and social
concerns (time to travel,
safety, family needs).



Presentation to the School BoardPresentation to the School Board



Patte r ns in  insta nces of cr i ti calPatte r ns in  insta nces of cr i ti cal
m ath em ati cal agencym ath em ati cal agency

CRITICAL AGENCY                        MATHEMATICAL AGENCY



Critical Mathematical AgencyCritical Mathematical Agency

!! ResistanceResistance
!! Ex: Move of student body to Samota NOT Seamless.Ex: Move of student body to Samota NOT Seamless.

!! Resear chResear ch
!! Ex: Mathematically investigate the walk and incorporate socialEx: Mathematically investigate the walk and incorporate social

concerns of the community.concerns of the community.

!! (Re)author ing(Re)author ing
!! Ex: Moving students to Samota would have undue economicEx: Moving students to Samota would have undue economic

and social impact on the community AND unforeseen costs toand social impact on the community AND unforeseen costs to
the district.the district.



Features of the Learning Environment thatFeatures of the Learning Environment that
Supported CMASupported CMA

!! Critical Funds of KnowledgeCritical Funds of Knowledge

!! Collectivity Collectivity (in mathemati cal acti vity and acti vism)(in mathemati cal acti vity and acti vism)

!! Authentic, Community ContextsAuthentic, Community Contexts



Features of the Learning Environment thatFeatures of the Learning Environment that
Supported CMASupported CMA

!! Critical Funds of KnowledgeCritical Funds of Knowledge

!! Col lect i vi ty Col lect i vi ty (i n  m ath em ati cal acti vi ty  and(i n  m ath em ati cal acti vi ty  and
acti vi sm )acti vi sm ) ::
!! Veronica: Veronica: ““Because we did all the math, we did all the work whileBecause we did all the math, we did all the work while

they were over there, well, they were doing the meetings, theythey were over there, well, they were doing the meetings, they
didndidn’’t have to worry about the math because we were doing thet have to worry about the math because we were doing the
math.math.””

!! Authentic, Community ContextsAuthentic, Community Contexts



ImplicationsImplications

!! Importance of analysis of race and gender inImportance of analysis of race and gender in
critical mathematics learning experiencescritical mathematics learning experiences

!! Importance of relevant, community contextsImportance of relevant, community contexts
!! Further examples of critical mathematicsFurther examples of critical mathematics

education with elementary-aged students (youngereducation with elementary-aged students (younger
students and connected to student learning)students and connected to student learning)



   I used to think I have never gotten a say on   I used to think I have never gotten a say on
particular things, and not this year Iparticular things, and not this year I ’’m in math clubm in math club
for the first time. I actually feel like I have a say onfor the first time. I actually feel like I have a say on
many things now. By all of this many things now. By all of this …… I mean I finally I mean I finally
am in a group that gives you a chance to speak youram in a group that gives you a chance to speak your
mind when something very important is happeningmind when something very important is happening
(which everyone should get or feel like they spoke(which everyone should get or feel like they spoke
their mind but not everyone has experienced thattheir mind but not everyone has experienced that
yet. I finally have after 9 yrs.) I thought this U.Syet. I finally have after 9 yrs.) I thought this U.S
place was supposed to be about freedom and peopleplace was supposed to be about freedom and people
speaking what they felt.speaking what they felt.
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