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Abstract 

Preparing pre-service teachers (PSTs) to work with culturally relevant mathematics and family 
math learning events (FMLEs) in mutual settings are important goals. This paper  promotes these 
important teacher preparation goals as implemented in an after school program by a university 
math content faculty along with other FMLE support faculty.  To illustrate, this paper focuses on 
a culturally relevant mathematics activity based on the popular social event known as the 
Quinceañera (the 15th birthday party for a young lady) presented at FMLEs by PSTs and which 
explores the customs of the Hispanic culture coupled with linkages to mathematical connections.  
 
Introduction 
  

Hispanic families are the second largest racial/ethnic group in the United States and 

comprise the largest and fastest growing minority in the Southwest, so any opportunity to 

involve parents in their children’s education is important (Epstein, 2001; De la Cruz, 2000; 

National Center for Education Statistics, 2011). Between the years 2000 and 2006, Hispanics 

grew at more than triple the growth rate of the total population (24.3% vs. 6.1%) and accounted 

for half of the nation’s growth (United States Census Bureau, 2006). While Hispanic students 

remain among the most educationally disadvantaged, performing lower on measures of academic 
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achievement on national, regional, state and local reports (Valencia and Villarreal, 2005), 

research and national policies have identified parental involvement as a critical component of 

public education in the United States, particularly in the schooling of Hispanic students 

(Delgado-Gaitan, 2001; National Research Council, 1996; United States Department of 

Education, 1994). There is considerable evidence that parental involvement leads to 

improvement in student achievement, increased student attendance, and reduced dropout rates 

(Becher, 1984; Epstein 1987, 2001). De la Cruz (2000) states that true partnerships with 

Hispanic families that can reverse the trend of Hispanic underachievement must focus on ways to 

ascertain their needs with programs that help them acquire resources to assist their children. She 

also encourages schools to show parents how to engage their children in doing various activities 

and games via parental involvement programs.  However, adding to the difficulty in increasing 

linguistically and culturally appropriate dialogue between home and school is the fact that the 

majority of PSTs being skilled in universities and colleges have little experience working with 

diverse students and their families (Darling-Hammond and Bransford, 2005; Valenzuela, 1999). 

Additional problems in curriculum authenticity are inherent in PST programs where the 

emphasis is reduced to lesson-planning, test construction, and theoretical learning paradigms 

without relevant practicums that tie them together (Darling-Hammond and Bransford, 2005).  

Howard (2003) states that “teachers must face the reality that they will continue to come into 

contact with students whose cultural, ethnic, linguistic, racial, and social class backgrounds differ 

from their own” (page 195). He also stipulates that PSTs must have opportunities to analyze 

critically important factors such as culture, race, and ethnicity and how they shape what students 

learn. Howard (2003) goes on to say that teachers should be able to construct pedagogical 

practices with relevance and meaning to students’ social and cultural realities.  Thus, this paper 
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showcases a Hispanic culturally relevant mathematics activity using the Quinceañera event with 

various mathematical connections as an example of what PSTs can implement in an authentic 

setting. The experiences across several FMLEs were sponsored by their teacher education 

program and supported by a collaborating local school district located in a county in South Texas 

along the Rio Grande. This county’s estimated population in 2013 was 815,996. The county’s 

demographics include: 90.9% Hispanic, 29.5% foreign born, 85% speakers of a language at 

home other than English, and only 15.6% of persons 25+ have attained a Bachelor’s degree or 

higher from 2008-2012. Income statistics are as follows: per capita income in 2012 was $14,126, 

the median household income was $33,216 (compared to $51,563 for the state), and percentage 

living below the poverty level from 2008-2012 was 35% (compared to 17.4% for the state) 

(United States Census Bureau, 2014).  The FMLEs helped the PSTs learn how to interact with 

Hispanic families (e.g,, parents, children, relatives) in an after school community-based program  

presented at a predominantly Hispanic student school district in the Southwest.  In addition, the 

FMLEs served as excellent educational venues to the predominantly Hispanic community. 

FMLE community-based programs like the one showcased here, coupled with culturally relevant 

mathematics activities, benefit all involved, increasing a sense of community, participation, and 

appreciation for the cultural differences that are part of our education system while increasing an 

appreciation for mathematics and its role in our daily lives (McCollough & Ramirez, 2010, 

Ramirez & McCollough, 2012a, McCollough, & Ramirez, 2012b). 

Conceptual Framework 

Parental Involvement and Cultural Education 

This work is informed not only by the research that suggests that overall students’ 

academic success improves with greater family and/or parental involvement (Chavkin, 1993; 
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Epstein and Dauber, 1991; Henderson and Berla, 1994), but also by the plentiful research 

asserting that academic knowledge and pedagogy about students’ linguistic and cultural 

experiences require attention as our nation’s schools become more linguistically and culturally 

diverse (Darling-Hammond, 2005; Howard, 2003; Morrison, Robbins, and Rose, 2008).  

Culturally relevant activities center on elevating the culture of classroom students and their 

families to a heightened awareness that promotes interest, respect, and value (Bonner, E.P, 2010; 

Harding-DeKam, 2007; Ramirez & McCollough, 2012a). Fortunately, both family math 

programs (Edge, 2000; Stenmark, 1986) and culturally relevant pedagogy have been described as 

effective means to address the social and academic needs of culturally diverse students (Ladson-

Billings, 1994, 1995; Banks 2001; Gay, 2000; Howard, 2001; Shade, Kelley, and Oberg, 1997). 

Furthermore,  multicultural and community-based parental involvement programs help increase 

student achievement and have positive effects on the development of linguistic minority students 

(Tomás Rivera Policy Institute, 2007; Morrison, Robbins, and Rose, 2008) and are preferred 

over stand-alone multicultural education programs that are less powerful than community-based 

experiences (Sleeter, 2001).  However, even school and community-based programs have 

barriers to improving Hispanic parental involvement that include but are not limited to language, 

cultural and educational differences, as well as negative experiences in schools, coupled with 

their unfamiliarity with the American school systems (Barton and Osborne, 1995; Carreón, 

Drake and Barton, 2005; De la Cruz, 2000; Valenzuela, 1999, 2005). Despite the need to address 

such barriers by better preparing teachers during their teacher preparation education or as in-

service teachers, McCollough & Ramirez (2010) and McCollough, McDonald, &  Canales 

(2009) have found that public school teachers often admit to having very little authentic 

experiences or prior preparation in working with parents.  De Acosta (1996), Alagic et al. (2003), 
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and Lowery (2002) write that the process in changing the way PSTs are prepared to work with 

parents has been slow, especially in regard to infusing pedagogical content knowledge with 

effective collaborative approaches that involve parents and families. Vacc and Bright (1994) 

stipulate that modifying PST education programs is a complex and difficult task, and that 

exemplary models of instruction for PSTs should include both the mathematics content and how 

that content should be presented. Similarly, Ball (1988) and Curcio, Schwartz and Brown (1996) 

suggest that PSTs should be challenged with both accurate and inaccurate conceptions about 

mathematics and discourse by exposing them with lessons for examination and process that 

includes observing them as they use diverse strategies, encouraging them to summarize and 

validate their thinking, and by helping them redirect a search for an answer.  

Discussions Concerning Culturally Relevant Mathematics 
 

A primary reason for preparing PSTs to work with culturally relevant mathematics and 

FMLEs in mutual settings is to help them examine their own perceptions of parents and their 

culture so that they can learn to apply what they discover about parents and students’ culture to 

mathematics during their teaching career (Ramirez & McCollough 2012a, McCollough & 

Ramirez 2012b).  Building on this goal, our FMLE framework integrates culturally relevant 

subject matter that enhances mathematics content knowledge. For example, when the concept of 

using culturally relevant mathematical activities for the FMLE was first introduced to PSTs, they 

were engaged in discussions regarding the Hispanic culture that is prevalent in the local 

community (including the USA-Mexico border regions) served by our university. The purpose of 

these discussions was to help the PSTs make or strengthen associations between Hispanic 

cultural experiences and mathematics. The discussions centered on recipes, currency, games, 

agriculture crops that are staple foods to Hispanics, language, local Hispanic cuisine, diseases 
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prevalent among Hispanics, social events, Hispanic art, and even popular cars and trucks among 

the local Hispanic community, and of course, on possible mathematical connections to these 

topics.  Table 1 summarizes two of the ideas generated by the students during the initial 

discussions with help from the course instructor. Using these and other topics as a guide, the 

PSTs were asked to develop a fifteen- minute mathematics activity for a FMLE. The FMLE 

would be an evening where families from the local Hispanic community gather to participate in 

activities presented by the aspiring teachers.   

Table 1 
Sample Culturally Relevant Mathematics Topics for a Hispanic Community  
1) Recipes for Food and “Aguas Frescas” or Cold Drinks 

Have you noticed the urns with the popular drink called horchata? Hispanics love this drink 

made from rice and milk, and other interesting products. Research what this drink consists of 

and where it originated and when the Hispanic culture adapted it as a popular drink. Connect 

the topic of the horchata drink to mathematics by showing families at a FMLE how to make 

5 liters of this drink from a recipe that makes 1 liter. Also compare the difference between 

quarts and liters and challenge the families to convert between liters and quarts using an 

organized table strategy and/or dimensional analysis.  

2) Currency (Dollars vs. Pesos) 

Aside from noticing the difference between a dollar and a peso, have you ever wondered why 

the USA and Mexico use different currencies? Research how the USA and Mexico design 

their currencies, trends in their values, and then connect this research to help the families at a 

FMLE experience the mathematical knowledge needed to convert from pesos to dollars when 

purchasing items listed in cost per pesos on a Spanish newspaper, and vice-versa when 
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converting from dollars to pesos when purchasing items listed in cost per dollars on an 

English newspaper.  

Note. Target Grade Level:  4th, 5th, and 6th Graders 
 

In addition, to help operationalize the assignment for the PSTs, our FMLE framework 

included the three objectives listed on Table 2. This is done within a mathematics education 

content course for PSTs taken prior to College of Education coursework to promote early 

awareness and experiences with families in a mathematical and culturally relevant teaching 

environment. This provided the opportunity for PSTs to practice teaching by integrating 

mathematics with authentic and fun culturally relevant activities at a FMLE. 

Table 2  
Objectives for pre-service teachers involved in a FMLE  
OBJECTIVE DESCRIPTOR 

Content 

Knowledge 

The PST must prepare and deliver a culturally relevant math lesson that 

incorporates concept learning, procedures with understanding, and 

processes that support problem-solving to help develop their comfort and 

confidence with the math content. 

Teaching Skill  

and Pedagogy 

The PST must practice planning and conducting a culturally relevant math 

lesson with an instructional activity that helps enhance their teaching and 

communication skills and that will bring them close to the learner early in 

their teacher preparation program. 

Professional 

Disposition 

The PST must practice developing professional teaching behaviors that 

support the belief that all students can learn and that reflect a caring and 

supportive culturally respectful learning environment with families. 

Note. (McCollough & Ramirez 2012b) 
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Context of PSTs’ FMLE Assignment 

In general, knowledge about family involvement and culture as it relates to mathematics 

learning was discussed with the PSTs prior to and after the FMLEs, followed by specialized 

knowledge about ways that mathematics can be incorporated in familiar cultural activities. 

Comparisons between the traditional view of parental involvement that includes activities which 

are often unidirectional (e.g., parents discuss their own children’s behavior or grades) were 

compared to our FMLE framework that invokes developing mutual partnerships that are bi-

directional in nature (e.g., families were coming and leaving with mathematical knowledge and 

activities for their children).  Furthermore, the PSTs became aware that as university faculty, we 

were working side-by-side school personnel in planning how to ease the language, cultural, and 

unfamiliar school system barriers that may prevail for Hispanic families by making the event 

bilingual (English and Spanish) and as inviting as possible. For example, both the “Welcome 

Address” of the FMLEs and the mathematics activity presentations by PSTs would be bilingual 

since a great majority (approximately 98% of the PSTs and families) were bilingual in English 

and Spanish.  The non-bilingual PSTs are paired off with bilingual PSTs and their partnerships 

have always been successful in working with both bilingual and non-bilingual families. 

So, “What is a Quinceañera Party?” 
 

Many non-Hispanic people have never heard of the historical tradition among people 

from Mexico, Cuba, Puerto Rico, Central America or even among Hispanics in the USA who 

celebrate a young lady’s fifteenth birthday party (a Quinceañera party). This is not just a 

weekend BBQ for family and friends! For some, the Quinceañera party can be as large as a 

wedding, and it is a great honor for the parents to have their 15-year old daughter celebrate the 

“coming of age” with lots of family, friends, food, music, gifts, dancing, and the solemn church 
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blessings. However, what goes into planning a Quinceañera party? What does it cost? Who pays 

for it? What are the traditions that guide the family in such an extravagant event? Why does the 

family value these long-held traditions originating more than 500 years ago among the Aztecs?  

But most importantly, how can this festivity relate to math instruction? These are some of the 

questions that several PSTs pondered about the Quinceañera event as they planned to implement 

aspects of this culturally relevant math activity at the FMLE.  

Researching the History and Customs of the Quinceañera Party 

In doing research about the cultural Quinceañera  event, the PSTs found that for girls in 

the Hispanic culture, the 15th birthday is a very special occasion, one marked by a celebration 

with décor that resembles a wedding ceremony without the groom. They found that in the book 

by Julia Alvarez (2007) “Once Upon a Quinceañera”, it states that the term “quinceañera” is 

used interchangeably for the girl and her party and that this party “celebrates a girl’s passage into 

womanhood with an elaborate, ritualized fiesta on her fifteenth birthday” (p. 2).  Further, their 

cumulative research had them reflecting on the statement made by Karen Mary Davalos (2003), 

regarding accounts where some “compare a quinceañera to a bar mitzvah [sic], to a Southern 

debutante coming-out party, and to a wedding” (p. 302). Readers should note the correct 

celebration and spelling for the previous quote is bat mitzvah (Judaism, 2014). Norma Cantu 

(2002) refers to her Quinceañera as a life-cycle marker because after the fiesta she was able to 

wear makeup, wear heels, and go to dances.   Bernard Beck (2007) indicates that the ethnic 

communities that practice such coming of age ceremonies such as the Quinceañera get together 

to share distinctive common customs and memories from their land of origin. 

 In addition, the PSTs noted a comparison between the Quinceañera celebration to the 

Native American Navajo young girl’s rite of passage celebration known as Kinaalda where, 
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according to Lankford (1994), Native American Navajo young girls are required to endure 

physical tests that help shape the body and spirit for adulthood.  Moreover, the PSTs also found 

historical information about the Quinceañera ceremony that traced this celebration to the rise of 

the Aztec Empire in Mexico in the 15th-century as the mid-life turning point for girls since life 

expectancy rate then was only 30 years (Beard, 1980).  Lankford (1994) states that, “in Mexico’s 

Native American Aztec civilization, girls from twelve or thirteen attended one of two types of 

schools, the Calmacac or the Telpucucali” (page 12). Those who entered the Calmacac school 

prepared for a lifetime of religious service and those who entered the Telpucucali school 

prepared for marriage. In 1521, when the Spanish conquered the Aztecs the Catholic religion 

meshed with the initiation rites of the Aztecs (Lankford, 1994).  Thereafter, “traces of 

Catholicism and the traditional Spanish 18th birthday debut appeared in the ceremony” (Beard, 

1980, page 1ff). Currently there is detailed information about the Catholic guidelines and 

resources for a Quinceañera that includes formation principles, the role of the candidate 

(celebrant), the family, and the faith community (Catholic Diocese of Fort Worth, 2013).  Thus, 

despite the long history of Quinceañeras, it is still a defining moment for many young girls 

(Myths of Latin America, 2013). Based on their research and personal experiences, the PSTs 

realized that while similar in nature to “rites of passage” in other cultures, the Quinceañera has a 

distinctive, religious and festive aura, with mathematical connections that are important to share 

at a FMLE.     

Learning from the Hispanic Community 

As a way to learn more about this population, 52 elementary PSTs enrolled in the 

mathematics education course expanded their understanding regarding cultural relevancy within 

the local Hispanic community located in South Texas by each conducting four interviews prior to 
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the FMLE as an assigned task.  The PSTs conducted two interviews about the Quinceañera event 

and the other two interviews were conducted regarding the Loteria board game (McCollough & 

Ramirez 2012b). As a result, the 52 PSTs interviewed 104 participants about the Quinceañera 

event. Of the 104 interviewees about the Quinceañera event, ages spanned 18-93 years, 90% 

were female, and all were Hispanic. The PSTs were assigned to question the interviewees’ 

knowledge and experiences with the Quinceañera celebration and to also understand how 

Hispanic families from modest means manage to afford such extravagant celebrations and why. 

Thus the PSTs asked the questions listed in Table 3 in their interviews with local Hispanic 

people before the FMLE and they submitted the written responses as a class assignment.  The 

class instructor analyzed the responses to check for patterns and common thoughts and ideas.  

Table 3 
Interview questions 
1) What do you know about Quinceañeras?  

2) Did you or anyone in your family have a Quinceañera?  

3) Why do Hispanic families celebrate a Quinceañera?  

4) How much do they cost? Who helps finance the budget?  

5) Did you have godparents or sponsors (padrinos/madrinas in Spanish)? How many? How 

did they help?  

6) Do you or anyone you know save money over several years for the event?  

7) Do you think having a Quinceañera  is a good way for Hispanic families to preserve their 

culture? Why?  

8) Where do you think the Quinceañera celebrations originated?  

9) Can you relate this celebration to mathematics in any way? If so, how?  
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10)  Is there anything more you want to share about a Quinceañera? 

 
The most common response revealed that Quinceañera celebrations are a Hispanic 

family tradition where parents present their daughter to their family and friends to show she is 

now a young woman and the celebration normally includes a church ceremony plus a dinner and 

dance. Approximately 78% of the subjects interviewed had either celebrated their own 

Quinceañera  or had a daughter or relative that had done so as well. Most of the responses to the 

third question indicated that the reason Hispanics have a Quinceañera is because it is a tradition 

that is important to families. Interestingly, the cost of a Quinceañera  ranged from $1,000 to 

$35,000 with some families paying for all the cost themselves and others having up to 30 

padrinos/madrinas, some of whom contributed for the entire cost of the dance, cake, or music. 

Approximately 61% of the families had help by padrinos/madrinas, and most often had 10 

padrinos/madrinas to help with the cost. All of the parents that had held a Quinceañera for their 

own daughter admitted that they had saved money for at least two years.  

With regard to question #7 (Table 3), not all of the persons interviewed felt that a 

Quinceañera  is a good way for Hispanic families to preserve their culture; however, the greater 

number (92%) did. Those who did not agree that the event preserved the Hispanic culture felt 

that the celebration had lost some of the original meaning and that it had become something 

competitive to show how much families could afford rather than a means to preserve cultural 

tradition. Nonetheless, the vast majority felt that Quinceañeras  are memorable events that have 

endured over the ages and that will continue to be celebrated to honor the “coming of age” 

celebrant who has turned 15 years old.  Interestingly, none knew that the Quinceañera  tradition 
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had connections to the Aztec culture over 500 years ago or that this tradition is celebrated in 

other regions of the USA or in other Latin American countries other than Mexico.  Most of them 

thought that a Quinceañera  was a Mexican or Mexican-American tradition that was about 100 

years old at most. Regarding whether or not the interviewees related the celebration to 

mathematics, 92% mentioned at least one of the following math connections listed on Table 4 to 

the  Quinceañera event.  

Knowledge Gained by PSTs 

             Evidence from the interviews, readings, and discussions revealed that the PSTs learned 

that a Quinceañera celebration is significant for Hispanic families in that it includes not just a 

“coming of age” celebration dinner and dance for the birthday girl, but also a religious 

ceremony. They noted the event is celebrated with a church service such as a Catholic Mass 

marked with blessings and religious apparel including a crucifix, a rosary, and a bible.  Padrinos/ 

madrinas are invited by the family to both support the event with donations and to perform 

religious rites with the celebrant. PSTs realized that parents honor their daughter’s coming of age 

celebration with a religious ceremony depicting their faith in God to protect and guide their 

daughter’s future decisions as well as actions. Therefore the Quinceañera event, with all its 

celebratory rituals, is also a solemn time where the celebrant’s parents publicly pronounce 

blessings over their daughter and are joined by family members and padrinos/madrinas. Instead 

of a groom accompanying the birthday girl, this ceremony includes a young man referred to as a 

“Chambelan” who is her companion and date for the evening. Usually the Quinceanera is also 

accompanied by the “corte de honor” consisting of fourteen other young ladies called “Damas” 

each accompanied by a “Chambelan” as a dance partner throughout the evening (Lankford, 

1994). 
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Table 4 
Mathematical connections to the Quinceañera event 
1) Shopping for bargains or affordable items 

2) Determining costs for items that involved number of guests  

3) Figuring discounts when available  

4) Determining ballpark figures for contributions by padrinos/madrinas  

5) Using a monthly budget saving plan 

6) Working out a financial plan to borrow the money, with interest 

 
The Quinceañera Mathematics Activity at the FMLE 
 

  As a result of the research and interviews, some PSTs were motivated to use the 

Quinceañera event as their culturally relevant activity for the FMLE event. The FMLE was 

conducted in the host school’s cafeteria where students and their families move at their own pace 

between each math “station”, and self-select math activities that have been designed by the PSTs. 

Each math “station” has a decorated table and a tri-fold poster highlighting the mathematical 

concepts and cultural connections of the activity.  Photographs 1 and 2 illustrate how two PSTs, 

during two separate FMLEs, decorated their “station” with items that created an aura reflecting a 

Quinceañera celebration. The PST-facilitators provide instructions, help, materials and 

encouragement, as they incorporate mathematics in a culturally relevant and engaging way. The 

FMLEs inform practitioners (e.g., in-service teachers, curriculum coordinators, mathematics 

strategists, school principals) of an effective manner to merge formal mathematics classroom 

teaching with informal settings that bridge schools, mathematics, culture, and families. 

As families stopped by the Quinceañera “stations”, a PST drew their attention to several 

sample budget variables such as those listed on Table 5 that would be considered to calculate the 
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cost of the Quinceañera event. Using these variables with different approaches to calculate cost 

(e.g., use of calculator, use of simulations with a computer, using hands-on-models), the PSTs 

helped the families develop possible budgets suitable for the family assuming they were planning 

a Quinceañera event.  A PST used a computer-generated spreadsheet similar to the one 

illustrated in Table 6 to dynamically simulate the subtotals and grand total with various numbers 

representing the variables. This helped the PST share several budget options with interested 

families.  For example, in Option A noted in Table 6, the grand total for the Quinceañera is 

$16,300.  If the family planned to pay for the first $10,000 leaving a balance of $6,300 to be 

equally divided among ten padrinos/madrinas, then the share among the ten padrinos/madrinas 

would be $630 apiece. But suppose the celebrant’s family wanted the padrinos/madrinas to 

contribute no more than $200 to keep their contributions affordable.  As noted in Option B 

(Table 6), the PST can then propose to reduce the number of guests from, say 200 to 175. This 

reduction brings the cost by padrinos/madrinas down to $585 which is still too high. The PST 

can then propose another reduction as noted in Option C, such as to reduce the cost of each 

dinner plate from $18 to $15. This change brings the cost for each padrino/madrina down to 

$532.50 -- still too high since the goal is $200. Thus, the PST can continue to propose possible 

alternatives such as suggesting to the family to hire a family member good at photography and 

who might have a digital camera to be the one to take photos and to use only $300 for ink and 

paper instead of spending $1000 for a professional photographer. 

Photograph 1: PST’s Tri-fold Poster  Photograph 2: PST Planning a Quinceañera 
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Table 5  
Sample budget variables considered to calculate the cost of the Quinceañera event 
1) Cost for attire of celebrant 

2) Number in celebrant’s family  

3) Cost for attire for celebrant’s family 

4) Number of guests, cost for dinner per guest  

5) Cost of birthday cake  

6) Cost of invitations 

7) Cost for music 

8) Cost for dance hall 

9) Cost of invitations  

10) Cost for photography  

11) Cost for church items for the celebrant  

12) A surprise gift for the celebrant  

13) The donation for church services 

14) The number of padrinos/madrinas 

 
If the previous suggestion is done, this change reduces the grand total to $14,625, and after 

subtracting $10,000 to be contributed by the family, this leaves a $462.50 cost per 

padrino/madrina. However, this amount is still too high! The PST can then work the formula 

backwards on the spreadsheet by subtracting $2000 (the amount to be shared by the ten 

padrinos/madrinas) from the grand total of $14,625 and advise the family to increase their 

contribution to $12,625 in order to keep the cost for each of the padrinos/madrinas at $200. 
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Finally the budget can be met! With these types of approaches to determining a viable budget for 

the Quinceañera, the PST using the computer spreadsheet amazed the parents at the FMLE. 

Comments made included “This is so fascinating! Computers and math make planning a 

Quinceañera very easy. Now we just need the money and padrinos /madrinas to help us.” Also 

noteworthy was how the language of variables representing different costs and mathematical 

operations in the problem associated with each calculation made the problem more relevant and 

meaningful. This, of course, required a look “behind the scene” to the formulas used in the 

spreadsheet to calculate costs as noted on Table 6. For example, the amount of $12,625 in 

Column E, Row 16 was calculated by the formula (E16 minus E18) referring to the grand total 

value of $14,625 minus the $2000 total of contributions by padrinos/madrinas.   

 

 

 

Table 6 
Spreadsheet With Different Options to Calculate Cost of a Quinceañera  

Row 

# 

Column A Column B Column C Column D Column E 

Family #1 Option A Option B Option C 
Working 

Backwards 

1 # in Celebrant's Family 5 5 5 5 

2 # of Guests 200 175 175 175 

3 Cost of Attire for Celebrant $400.00  $400.00  $400.00  $400.00  

4 Budget Allotted for Attire of 

Celebrant Family Members $200.00  $200.00  $200.00  $200.00  

5 Total Cost for Attire of Celebrant $800.00  $800.00  $800.00  $800.00  
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Family 

6 Cost of Dinner Plate per Guest $18.00  $18.00  $15.00  $15.00  

7 Total Cost for Dinner Plates $3,600.00  $3,150.00  $2,625.00  $2,625.00  

8 Cost of Cake $500.00  $500.00  $500.00  $500.00  

9 Cost of Invitations  $500.00  $500.00  $500.00  $500.00  

10 Cost for Photographer and Photos 

and Video $1,000.00  $1,000.00  $1,000.00  $300.00  

11 Cost of Music $5,000.00  $5,000.00  $5,000.00  $5,000.00  

12 Cost for Dance Hall $2,500.00  $2,500.00  $2,500.00  $2,500.00  

13 Cost of Church Items for 

Celebrant $300.00  $300.00  $300.00  $300.00  

14 Surprise Gift for the Celebrant $1,200.00  $1,200.00  $1,200.00  $1,200.00  

15 Donation for Church Services $500.00  $500.00  $500.00  $500.00  

16 Grand Total $16,300.00  $15,850.00  $15,325.00  $14,625.00  

17 Contribution of Cost by Family $10,000.00  $10,000.00  $10,000.00  $12,625.00  

18 Balance to Be Paid by Godparents 

(Padrinos/madrinas) in Equal 

Shares $6,300.00  $5,850.00  $5,325.00  $2,000.00  

19 # of Godparents 

(Padrinos/madrinas) 10 10 10 10 

20 Cost per Godparents 

(Padrinos/madrinas) $630.00  $585.00  $532.50  $200.00  
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Moreover, aside from helping families make budget decisions to plan for the 

Quinceañera, the PSTs shared some of the historical and traditional aspects of the Quinceanera 

party at the FMLEs with the families.  Another PST chose to use probability spinners to generate 

possible cases for cost considerations, and for younger students, another PST used hands-on-

demonstrations using paper plates as models for the Multiplication Equal Group Model to 

consider possible costs of things such as “cost per plate � number of guests” and another PST 

taught the Division Sharing Group Model using Base-10 materials to simulate costs such as 

$2000 divided by 10 padrinos /madrinas. The PSTs made sure to emphasize the importance of 

calculations such as whole number addition, subtraction, multiplication and division where they 

were applicable and appropriate.  

Comments made by Parents 
 

The FMLEs sponsored by our university and local collaborating school districts have 

always been a great success. The evenings end with lots of hugs and smiles, and “high fives”  

and we always ask for feedback from the audience. Tables 7, 8, 9, and 10 list some of the 

comments we received from parents and from the PSTs at the FMLE conducted with the 

aforementioned 52 PSTs. 

Table 7  
Sample of responses to “Would you recommend a family math event to a friend? why or why 
not?” 
# In Spanish Translated to English 
1 Si, porque les explican muy bien y les 

enseñan muchas cosas que no saben los 

niños. 

Yes, because everything is explained so well 

and they are taught many things that the 

children did not know. 

2 Si, porque ayuda mucho más a nuestros Yes, because it helps our children so much 
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hijos y aprenden con nosotros los padres. more and they learn with us, the parents. 

3 Si, para mejorar y salir adelante. Yes, in order to improve and come out ahead. 
 
Table 8  
Sample of responses to “What was the best part of this family math event? for adults? for the 
children?” 
# In Spanish Translated to English 
1 Ver que nuestros hijos aprenden y al mismo 

tiempo se divierten. 

Seeing that our children are learning and at 

the same time having fun. 

2 Aprendimos de la obesidad y como comer 

saludable para ya no subir de peso. 

We learned about obesity and how to eat 

healthier so that we won’t gain weight. 

 
 
 
 
 
 
 
Table 9 
Sample of responses to “Please suggest ways we might make a family math event better in the 
future” 
# In Spanish Translated to English 
1 Todo esta perfecto. Everything was perfect. 

2 Hacerlo como una vez al mes o lo más 

seguido possible. 

Do them once a month or at least as often as 

possible. 

3 Todo esta sensacional. Everything was sensational. 

4 Que tengan más actividades de muchas más 

cosas que hay en el mundo. 

Have more activities from different things 

around the world. 

5 Que lo sigan hacienda para convivir con la 

familia y aprender. 

Keep doing it so that we can have family time 

together and learn. 

 
Table 10  
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Feedback from pre-service teachers regarding culturally relevant math activities 
# Comments by PSTs 
1 This event was well worth every effort. I learned so much from it, doing the research and 

visually from the people at the event. It’s amazing how much parents do care. I remember 

noticing one parent watching how I was teaching her child and she told me I was a good 

teacher and she stated that she wished she had had a teacher like me because all her teachers 

had given up on her and never believed in her. 

2 Being a part of a Mexican family I chose to do the activity on planning a Quinceañera party. 

Since we had to plan a Quinceañera last year, I knew the importance of keeping a budget to 

keep from over-spending.  One of the parents in the event told me, “Yo no sabia que 

matematicas podia ser tan intersante” meaning “ I didn’t know mathematics could be so 

interesting”.  This made me feel that we had done something special for the families. 

3 There are many things I learned from participating in this culturally relevant math event, but 

the most important thing was that parents are interested in assisting their children succeed in 

school; however, they sometimes feel inadequate and it takes an event like this to open their 

eyes that they can be actively involved in their children’s education. 

4 The Family Math event to me was a big success. I was so surprised that parents actually took 

the time to bring their kids to school after hours and spend quality time with them. It makes 

me feel good about becoming a teacher because some parents are still willing to be there for 

their kids.  This Family Math project opened my eyes to see that there are more options when 

it comes to teaching. Having these types of activities at a school will encourage students to 

become interested in school and to attend school regularly. 

Conclusion and Recommendations 
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The Quinceañera activity and other culturally relevant mathematics activities presented 

at several FMLEs proved highly successful in sensitizing the PSTs to see and experience 

linkages between mathematics and the Hispanic culture.  The PSTs observed and learned that 

families and children from Hispanic and low-socioeconomic backgrounds deserve support and 

participation in educational venues and that these parents do care!  This fact was not something 

all PSTs embraced prior to the event. Even though the majority of the PSTs were of Hispanic 

decent, the communities’ lower socioeconomic status led to misconceptions regarding families 

and parental involvement. Marginalized groups are typically seen as being resistant to schooling 

and are believed to have barriers and beliefs about education that lead only the upwardly mobile 

(higher socioeconomic status) to success as misconceptions regarding racial and economic 

barriers are deeply seated in society (Harris, 2013).  However, by participating in FMLEs, the 

PSTs had the rich opportunity to observe and experience mathematics learning in progress by 

Hispanic parents and their children at their side. None were more surprised than the PSTs that 

Hispanic parents do care about their children’s education, that they will attend after-school 

programs that emphasize math learning, and that despite their low-level of formal education, 

they demonstrate strong ability to solve math problems and do enthusiastically encourage their 

children to succeed. During class discussions, the PSTs mentioned that they were impressed that 

the responses given by parents about their FMLE activities were positive and quite educational. 

The PSTs also witnessed and embraced the culturally relevant themes as important to connect 

mathematics to home and school, and they learned the mathematical content better because they 

had to construct the tri-fold poster, accompanying handouts, and the overall lesson and teach it 

several times with relevance and meaning to the family’s cultural realities.  Overall, the PSTs 
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learned that culturally relevant math activities and FMLEs do promote positive reactions towards 

mathematics from Hispanic families.  

Indeed, the FMLE program challenged the PSTs to examine their previous conceptions 

about mathematics, culture, families, parents, and teaching. By exposing them to interactions 

with families, their university faculty/instructors were able to observe them using diverse 

teaching strategies applying bilingual oral and written communication, as well as ways to 

validate the mathematics and culture themes they were attempting to teach the families. Since the 

FMLE activity chosen by the PST was limited to 15 minutes each, they were able to re-teach the 

activity to several families during the 75-minute duration of the FMLE, and every opportunity to 

do so positively helped them to improve their teaching skills. Thus, the PSTs practiced teaching 

even before their College of Education coursework commenced and they were observed closely 

by faculty qualified and interested in helping them improve their mathematical content 

knowledge and their teaching skills. This mastery-type, apprenticeship experience where the PST 

actually performs the act of teaching is important within the context of teacher education 

(Bandura, 1997; Cannon and Scharmann, 1996; Cantrell, Young, and Moore, 2003; Watters and 

Ginn, 2000). Thus, the authors strongly advocate that informal educational settings such as 

FMLEs with culturally relevant math activities should be more common as means of informing 

PSTs and other educators that ability and positive attitudes toward mathematics, families, 

culture, and learning are not limited to those with formal educations. Thus, the authors strongly 

believe that a FMLE community-based program like the one described in this paper can serve as 

a means of changing PSTs’ prior misconceptions by creating positive perceptions of families, 

mathematics, and Hispanic cultural traditions that can be valued and authenticated in the context 

of mathematics. Despite the fact that there are barriers to parental program effectiveness (Barton 
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and Osborne, 1995; Carreón, et. al., (2005); Valenzuela, 1999, 2005; Quezada, Diaz, and 

Sanchez, 2003) our experiences suggest that some of those barriers can be overcome by properly 

preparing the next generation of teachers to be supportive and encouraging of connections 

between schools, families, mathematics, and culture with events such as FMLEs. Over the years, 

we have experienced time and time again that the costs to plan, organize, and prepare PSTs to 

participate in FMLEs with culturally relevant activities are worth the benefits. No barriers to 

parental program effectiveness should be tolerated as those barriers can be bridged and overcome 

with mutual partnerships between school personnel, university faculty, and families that benefit 

all stakeholders through the use of Family Learning Events featuring culturally relevant 

mathematics activities. Future studies include investigating PSTs’ perceptions of Spanish 

speaking and immigrant parents during and after Family Learning Events that embrace culturally 

relevant mathematics and science. By helping PSTs to work with culturally relevant mathematics 

and science and to identify obstacles that these parents find in the education process, PSTs may 

truly begin to understand the cultural differences and challenges that are experienced by these 

families. In addition, relationships may be forged, leading to deeper self-examination of personal 

perceptions and empathy from the PSTs. Investigators hope that by providing opportunities to 

interact with Spanish speaking and immigrant families, perceptions and misconceptions can be 

dismantled and negative perceptions changed.  
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