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Abstract - The lack of proper representation of women of color in the field of 

bilingual science, technology, engineering, and math (STEM) is a crucial matter 

when addressing the needs of the US as a country moving toward diversity 

and inclusion. The research project represented in this paper investigates and 

addresses the need for teacher preparation courses that will adequately set 

up their bilingual preservice teachers to enter into the field with the proper 

background experiences to engage their future students in STEM related lessons. 

Findings reveal the negative ideologies related to gender bias found in teacher 

education, the importance of STEM related women empowerment, and how those 

vested in STEM education must continue to debunk the impostor syndrome felt 

by students in STEM related fields. Despite the challenges present for women 

in bilingual teacher preparation programs in STEM, we must continue to create 

sanctuaries where students of color can thrive in environments that are conducive 

to their unique experiences and fulfill their learning needs in STEM.
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Introduction

T
he condition of Latina/o students in the United 

States has received considerable attention over 

the last several years (Gandara & Contreras, 

2009). As noted by Mercado, “insufficient attention has 

been paid in developing teacher capacities for teaching 

students from marginalized communities” (Mercado, 

2012, p. 24). This is especially the case of women 

of color going into the bilingual science technology, 

engineering and math (STEM) field. STEM and bilingual 

education have been noted as areas of high need by 

the US Department of Education and areas in which 

there is a sizeable shortage of teachers. And Grant 

points out that “concerns over low achievement levels 

in mathematics and science have propelled educators 

in these fields to take the lead in determining teacher 

capacities, but these assessments typically use 

traditional ‘neutral’ framework in which the role of race 

or power is left unexamined” (Grant, 2008, p. 24). Much 

has improved in terms of graduation rates of Latinos in 

the US. However, disparities in high school graduation 

rates between Latinas/os and White students are still 

challenging (Rodríguez, 2014; Swanson, 2004). There 

are many factors that influence the dropout rate 

among Latina/os in the US –the lack of opportunities 

is one of them, but there are other differences based 

on race, class, gender, and immigration status, plus 

the current anti-Latino sentiment affecting the US 

today (Orfield, 2004; Orfield, Losen, Wald & Swanson, 

2004; Rodríguez, 2014; Miron, 1996). These historical 

and policy-driven conditions contribute to perpetuate 

an undereducated polity with detrimental effects for 

the United States, especially among Latinas/os who 

not only are the largest and fastest growing minority 

group in the country, but also constitute a majority of 

all school-aged children in states such as California and 

Texas (Fry & Lopez, 2012; Gandara & Contreras, 2009). 

As noted by Ladson-Bilings (2005), diversity in the 

teaching field means portraying an accurate picture 

of today’s current multicultural and democratic society 

–one that includes gender. Despite the demographic 

significance of Latinos in the United States and its 

public schools specifically, who constitute nearly one 

fourth of all K-12 students nationally, it is clear that 

any undereducated group of people is not only far 

less likely to compete globally and promote economic 

growth for local communities, but is also less likely to 

participate in conventional politics (i.e., voting), less 

likely to have access to fair wages, health care, and 

thriving communities (Anyon, 1997; 2005).

Informal learning experiences: 
Promoting STEM in higher education 
for women educators
Informal learning can take place in any space outside 

a school, a that does not follow a regular school 

curriculum. Since, in most cases, learning takes 

place beyond school hours, several researchers have 

explored the benefits of activities that have been 

implemented as a part of extended, informal learning 

or after-school programs. Such programs regularly 

ran as part of other after-school activities, and often 

take a different approach when they are implemented 

in a university teacher preparation program, as they 

have to follow a strict university schedule (Machado-

Casas & Alanís, 2015). Such investigations have shed 

light on situated learning processes (Lave & Wenger, 

1991). For example, La Clase Mágica (LCM), an after-

school bilingual and bicultural technology program, 

has demonstrated the utility of learning as it occurs 

in a setting in which the learner is at the center, 

learning is guided through the zone of proximal 

development, horizontal dialogue occurs, and in which 

social imagination abounds (Vasquez, 2003; Flores, 

Vasquez & Clark, 2014). The benefits of informal 

learning activities are evident as learners continue 

to engage in problem-solving and critical thinking 

(Lecusay, 2015; Schuetze, Claeys, Flores & Sczech, 

2014). As a form of expansive learning (Engestrom, 

2001) within a community of practice (Lave & 

Wenger, 1991), Schuetze Claeys, Flores and Sczech 

(2014) used several studies that have identified how 
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critical it is to incorporate these specialized fields 

within the university level, especially as it pertains 

to STEM fields. The more exposure to these subjects 

university students get, the more likely they will 

be to connect with them. Therefore, the settings 

inside or outside university classrooms are critical in 

allowing students possibilities, especially those that 

refer to field-based professions, such as the teaching 

field. Informal learning opportunities play a key role, 

especially as a way for students to connect to a 

field of study. Schuetze Claeys, Flores and Sczech 

observed that the expansive learning activities 

mutually fostered “creativity, imagination, recursive 

discovery process, and natural curiosity” (2014, p. 39). 

These are the types of activities needed within the 

teaching profession in order for teaching candidates 

to accumulate experience and be encouraged to 

choose a STEM related field with a bilingual education 

emphasis. These highly specialized fields are often 

ignored or simply not addressed in relation to STEM. 

Another study finding was the transferability of the 

concepts learned. In other words, what was learned 

in the robotics clubs was then applied to the daily 

classroom lessons. This concept can be used in relation 

to scientific language in Spanish –its transferability 

has to be made visible in order for future teachers to 

see the connection and the necessity. 

Theoretical framework
In today’s time restrictive world, informal activities 

can provide a way to expose students to various 

methods and fields of study (Machado-Casas & Alanís, 

2015; Machado-Casas, Alanís & Ruiz, 2017). This 

becomes particularly important when working in areas 

of high need, such as STEM and bilingual education. 

According to Flores, Vasquez and Clark (2014), La 

Clase Mágica (LCM) informal activities generate a 

transworld pedagogy which honors and is anchored 

in Vygotsky’s notion of culture, dialogic discourse, the 

sacred sciences, and critical pedagogy. Incorporating 

Vygotsky’s notion of culture in informal activities 

suggests that we see the individual as a cultural-

historical being with multiple knowledges, which are 

used in anchoring new learning and development. As 

noted by Diaz and Flores (2001), scientific concepts 

can only be transformed from everyday concepts 

within a school setting. They note that these are 

important for higher order thinking abilities and for 

the continued intellectual and personal development 

of an individual. Hence, prior cultural knowledge is 

cultivated in a manner in which active and expansive 

learning occurs. Additionally, “the use of [egalitarian] 

communicative strategies in educational contexts to 

facilitate social inclusion of underrepresented groups 

is clearly one of the most important implications 

of LCM” (Avidad, 2014. p. 35). In this study, we use 

the egalitarian framework to meaning-making as it 

refers to the experiences of women in bilingual STEM. 

Drawing from the understanding that all people are 

equal and deserve equal rights and opportunities, 

we focus on the sacred knowledge that many 

future bilingual STEM students do not get when in a 

credential program.

Thus, the Nepohualtzintzin uses the notion of 

sacred sciences from an indigenous philosophy in 

which all creation is considered sacred and, as such, 

requires that we maintain a harmonious balance with 

the cosmos. According to Prieto, Claeys and Lara, 

the “Nepohualtzitzin is an important contemporary 

mathematical tool. The design and development of 

Nepohualtzitzin Ethnomathematics Clubs (NECs) in 

predominantly Latina/o and low-income schools is also 

presented. NECs provide informal learning opportunities 

to develop and strengthen cultural connections to and 

abilities in mathematics for bicultural bilingual learners, 

their parents, and teacher candidates” (Prieto, Claeys 

and Lara, 2015, p. 125). Indigenous scientific thought 

was born out of observation and exploration of the 

cosmos. The Nahuas used mathematics to explain 

the connection among humankind, nature, and the 

cosmos. Specifically, in the case of the Nepo, while 

a tool for numerical computation, it symbolizes the 
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Nahua cosmovision with its use of sacred numbers 

synchronizing humankind, nature, and the cosmos 

(Prieto, Claeys and Lara, 2015). For example, a base of 

20 is used because as human beings we have twenty 

digits (fingers and toes); it uses the sacred number 13 

because it reflects the phases of the moon as well as 

the major joints in the human body. The Nepo is held 

in a vertical manner to acknowledge transcendence 

of thought and mind towards the cosmos (Prieto, 

Claeys and Lara, 2015). Exposing future bilingual 

teachers to the Mesoamerican pedagogies and 

allowing them to connect with STEM practices, but 

also their culture, poses a new approach of looking 

at and working with STEM.

Data collection and analysis
For this study we used qualitative survey (Knobel & 

Lankshear, 1999) to examine our case study of one 

bilingual teacher candidate (BTC) cohort in an informal 

educational setting —a weekend training session. 

Qualitative survey designs maximize data collection 

within a minimum amount of time and thus allows 

qualitative data to be efficiently gathered and analyzed 

(Marsland, Wilson, Abeyasekera & Kleth, 1999). Using 

field-based observations, in-class discussions, and 

artifact collection, a team of researchers gathered data 

from the STEM related activities students engaged in 

during this time. Out of those encounters a series of 

questions was shared with students that shed light on 

the ways women of color, in this case mostly Latinas, 

felt about the exposure to STEM and the ways they 

were discriminated against –willingly or unwillingly via 

institutional practices they experienced.

Setting
As part of a bilingual teacher preparation program in 

CA, teachers took part in a STEM related seminar, a 

follow up questionnaire, and activities that analyzed 

their views on STEM, but also shed light on the ways 

in which schools have not promoted STEM related 

activities. 35 teacher candidates took part in a 

training on the Nepohualzitzin Ethnomathematics 

Club (NEC), which is one of three Academy for Teacher 

Excellence research-based after-school programs 

under the umbrella of La Clase Mágica (LCM) (Prieto, 

Claeys and Lara, 2015). LCM@UTSA, modeled after 

Vasquez’ (2003) California community-based LCM 

after-school programs, promotes bilingualism and 

cultural revitalization through the integration of 

technology among young learners, teacher candidates, 

undergraduate student-mentors and club sponsors-

teachers. These clubs “provide bilingual and culturally 

diverse learners (protégés) with playful informal 

learning opportunities that promote creativity, 

mathematical, and scientific skills along with other 

forms of literacy” (Schuetze, Claeys, Flores & Sczech, 

2015, p. 28).

Bilingual teacher candidates took part in a two-

day training around the use of the Nepohualzitzin 

Ethnomathematics Club. The training included a socio-

historical approach to the role of Mesoamerican in 

STEM and how it involves cultural facts and hands-on 

activities related to culture and STEM but were also 

followed by digital discussions and post surveys. During 

this two-day training bilingual teacher candidates 

shared their experiences in relation to the STEM field 

and addressed the need for schools to provide these 

types of activities at the university level.

Participants
Because the study sought to focus on the relationship 

between STEM and pedagogy, and STEM believes 

that is how pedagogy is translated into action and 

expectations, we studied 35 participants that took 

part on the Nepohualzitzin Ethnomathematics Club 

training as part of an informal training opportunity 

while in their bilingual teacher education program. 

Participants were overwhelmingly female, first-

generation college students, ranging in ages from 

their early 20’s to 50’s. All of them  were in the second 

semester of their teacher preparation program. Many 

were of Mexican origin with varying levels of Spanish/
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English bilingualism and STEM experience. Out of the 

35 students, about half addressed STEM and five 

agreed on completing more in-depth questions.

Data collection
Because the goal was to document BTCs growth 

in their development as future teachers, data was 

collected in several different ways and at different 

times. Data collection occurred during training with 

follow up dialogue during the semester.

Pre and post surveys
BTCs were administered a pre and post survey that 

explored their ideas and thoughts about math, 

culture, and the use of a “manipulative” type tool to 

teach in formal and informal settings. According to the 

Hanover Research Institute (2013), “research on the 

use of student perception surveys in K-12 education 

has not been extensive; however, studies consistently 

suggest that student surveys are a reliable measure 

of teacher effectiveness” (2013, p. 3). Surveys were 

not graded and therefore were not a factor in the 

determination of final grades. However, the students 

in all sections were told that they had to take both 

surveys and answer the questions in a conscientious 

manner to complete the training or any of the courses 

for their teacher credential program.

Sacred STEM reflections
BTCs documented their experiences in the Nepo 

training right after they got it. And later engaged in 

what we called “sacred STEM reflections”, as they were 

more personal reflections of their past and present 

experiences with STEM. Participants completed their 

sacred STEM reflections on a biweekly basis. Through 

this activity, they were asked to become researchers 

and observers of the development math and cultural 

skills, but also to engage in critical dialogue and 

inquiry about what being women in STEM fields 

mean, personal reflections about STEM, and how the 

experience of an information learning activity can 

serve as a way to motivate and help those in need 

to seek STEM related fields. They were asked to 

record, write, and upload their biweekly sacred STEM 

reflections on an online course platform. Work within 

the tradition of ethnomathematics has shown that 

very sophisticated mathematical practices exist in 

essentially all cultures (Bishop, 1988).

Grounded in interpretive hermeneutics and 

phenomenology, it is a hybrid form of qualitative 

research that involves the gathering of reflections 

—focusing on the meanings that people ascribe to 

their experiences, seeking to provide “insight that 

[befits] the complexity of human lives” (Josselson, 

2006, p. 4). This ongoing reflective practice serves 

as a way for BTCs to purposely focus on the effects 

of the pedagogical tool (the Nepo), their pedagogical 

practice, and content based (in this case math) 

practices, and their lived experiences.

Findings
The after-school Nepo project provided a tool for 

practical application of math and cultural skills for BTCs 

to engage in meaningful and purposeful pedagogy —

which they will someday use in their own classrooms 

(Machado-Casas & Alanís, 2015). BTCs perceived the 

Nepo as a significant activity that provided them with 

important tools for learning and teaching because 

it facilitated a social construction of knowledge and 

afforded customized learning experiences (Machado-

Casas, Alanís & Ruiz, 2017).

BTCs used the Nepo as they reflected on their 

own math and cultural bilingual STEM considerations. 

BTCs were asked to view each other’s experiences 

and explore similarities in the development of their 

collective identity as teachers, and finally they were 

asked to explain how the use of the Nepo to explore 

social issues and identity had enabled them to express 

and connect with their practice in an innovative way. 

Finally, they were also asked to reflect on how STEM 

was introduced to them prior to starting their teacher 

credential program.
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Findings reveal the significance of the activity 

for helping BTCs to understand how activities such 

as the Nepo can be used as a pedagogical tool in 

teacher education programs to transform the way 

we teach future bilingual teachers (Machado-Casas, 

Alanís, & Ruiz, 2017). We focus on how exposing 

them to the informal learning activity led to a multi-

situational dialogue, opportunities to teach, connect, 

and transform learning for BTCs.

Pipeline of gender and subject bias 
messages in teacher education: STEM 
is not for women
One of the highlighted findings from this study was 

the idea that just as there is now a move to “pipeline” 

(to increase the number of teachers in areas of high 

need), there is also the reality that has resulted in the 

traditionally low numbers of bilingual STEM female 

teachers –the discouragement of women in bilingual 

STEM professions. This pipelining begins early on in 

elementary school and is fueled by a socio-historical 

and gender biased reality that discourages girls 

(women) from entering STEM fields (Machado-Casas 

& Alanís, 2015). This treatment leads to a pipeline 

against promoting the capacity of bilingual women 

to enter STEM related fields. One participant had 

this to say:

As a child I was made to believe that I 

was bad at math. I liked it but my teacher 

did not encourage me to pursue it. This 

continued until the university level.

Another participant shared:

I remember when I used to tell my 

teachers that I wanted to do something 

on math and science –most would tell me 

“that’s nice”, but then proceed with other 

comments such as “leave that for the 

boys,” or “not sure you need to do that –

becoming an English teacher or a bilingual 

teacher is easier”. Always making me feel 

that I had to take the “easy” route, when 

in reality bilingual education is anything 

but easy. But also, just discouraging me 

from doing anything STEM related. I still 

think about this after all these years –it 

has not gotten away.

The quotes from the above participants reveals their 

own self-doubt about their mathematical abilities, she 

says “I was made to believe I was bad at math”. Koch, 

Polnick and Irby (2014, p. vii) describe the struggle to 

find representation of girls and women in STEM as “a 

never-ending story”. They provide a historical account 

for the lack of opportunities offered to women to 

enter STEM fields as a national problem that dates 

back as far as the 1970s. In the first example the 

participant situates math as a problem. She describes 

herself as being “bad” at math because she was made 

to believe she did not have the appropriate skills to 

excel in this content area. As a child, this participant 

felt like she “liked it but my teacher did not encourage 

me to pursue it”. The first participant revealed that the 

ideologies imposed about math from an elementary 

teacher affected her own overall perceptions of what 

she could achieve in this area. The second participant 

noted that she was told that it was nice to like math 

and science, but “leave that for the boys” and pursue 

a career as an English teacher or bilingual educator 

because it was “easier”. This example places an 

emphasis on the role of educators to nurture and foster 

students’ desire to engage in specific academic areas, 

in this case, math. As a result of the child feeling that 

her teacher was not interested, she in turn decided to 

no longer excel in math. Not only did this affect her as 

a child in the beginning stages of her education, but 

the effects continued to impose problems throughout 

her educational trajectory and even in college. This 

example from one BTC provides insight as to how 
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the pervasive problem with girls feeling the lack 

of competence in STEM fields is a result of societal 

conditioning: When math class at the university the 

professor said, “You girls don’t worry about it, we will 

explain everything slower for you girls”.

The roles of parents and teachers and their 

contribution to the stereotype threat of girls in STEM 

has also been accounted for (Inzlicht & Ben-Zeev, 

2000; Sekaquapetewa & Thompson, 2003). Similarly, 

the second participant reveals that a university 

professor labeled her and the other female students 

in her math class as “slow” and not up to par with their 

male peers. In this instance the professor enacted 

a male driven savior mentality in which he would in 

essence rescue the girls by presenting the content 

information at a slower pace to accommodate their 

lack of skills. In essence, the university professor was 

perpetuating the stigma ascribed to girls in math, 

oftentimes women have to fight and confront these 

societal positionings of themselves.

However, this in and of itself can be problematic 

when these same women and girls have been 

subjected to discrimination in schools in STEM areas. 

Therefore, what ensues is an internal struggle they 

must confront to emancipate and liberate themselves. 

The repercussions of negatively relating girls’ abilities 

in math and science have lasting effects on their self-

esteem. Girls are left in a vulnerable position. Because 

they are told they lack the skills necessary to succeed in 

these areas, they are less willing to participate and take 

risks when engaging in math and science activities.

I grew up in an era where girls were not 

expected to do anything but marry. I 

wanted to study science and I was not 

allowed because I was a girl. Today as a 

woman of advanced age, I want to connect 

with my mathematical side. I came back to 

school to become a teacher but realized 

that not much has changed. The reality 

is that people talk about promoting STEM 

for girls and women, but it is not fomented 

at the university level. Not once before 

this time did I hear, “Hey, let’s learn about 

STEM”. On the contrary, instead I have 

heard, “Don’t worry about it, that is not for 

you”.

When considering opportunities afforded to children 

of color, numbers are scant. Hill, Corbett and St. Rose 

(2010) describe this lack of presence of girls of color 

in STEM as a disinterest because the tendency of 

STEM is to be based on the experiences of white 

women. Even as a child, this participant recalls not 

being afforded the opportunities to learn about STEM 

related fields in her K-12 experience. Her revelation 

that upon entering a preservice teacher preparation 

program there were still no opportunities to learn or 

work in STEM related areas is a pervasive problem 

facing educator preparation programs. Several 

scholars attest to the need and challenging goals that 

face schools in engaging students of color in more 

meaningful and supportive ways in STEM education 

(McGee and Bentley, 2017; Brotman and Moore, 

2008; Blickenstaff, 2006). Furthermore, this example 

illustrates how educators both in K-12 schools as well 

as colleges continue to perpetuate the myth that girls 

are not good at math and science.

When I began looking for teacher 

education programs I went to several 

fairs. I noticed how men were immediately 

offered math positions. Even when they 

were not looking for them. I, on the other 

hand, would be offered to apply for a 

STEM position only after I highlighted 

my interest in doing it and the fact that I 

had worked as a tutor and aid in schools. 

Even without any previous experiences, 

these programs pre-screened me to teach 

English or social studies… Fields I really 

don’t like at all.
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Given our current socio-political context, there are 

several stereotypes that pose threats to girls’ and 

womens’ perceptions of themselves when entering 

STEM fields. Shapiro & Williams (2012) identify and 

attribute these threats to the underrepresentation 

of girls and women in STEM to the ways their 

performance and interest can be undermined by 

others. One of these threats has been identified as a 

“stereotype threat” (Shapiro & Neuberg, 2007, p. 107). 

A “stereotype threat” can affect girls’ and women in 

STEM in various ways including their performance on 

task and their career aspirations (Shapiro, 2011). This 

participant reveals that in her case, she came to the 

realization that men were perceived as more capable 

than women to teach math. She reveals the reality 

that women have to work harder and apply to teach in 

STEM related areas while men are given the positions 

even when “they were not looking for them”.

Often times the situational nature of stereotype 

threats in STEM related activities are identified 

as environmental factors and ideologies held 

that exclude women and girls from STEM fields 

(Gunderson et al., 2011). This participant’s account 

provides an example of how women are funneled 

and tracked into teaching areas such as English and 

social studies.

STEM access for Latina bilingual teacher candidates/Machado-Casas, Talati & Baron/9-22
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STEM related women empowerment: 
Addressing the lack of STEM related 
programing for women in teacher 
education programs
The teacher education field continues to be 

predominantly represented by women. Of these, 

a very small number focus on teachers of color. 

The work of Kohli reveals that, “teacher education 

programs often lack strategies and curriculum that 

speak to the needs of Teachers of Color” (Kohli, 2008, 

p. 187). Further research by Flores (2011) explains 

that Latina preservice teachers become “racialized 

tokens” who must learn how to navigate their way 

through a traditionally white woman’s profession. 

Hernandez-Sheets argues that “teachers of color 

must be provided opportunities to transfer their 

prior knowledge of culture to pedagogical content 

knowledge” (Hernandez-Sheets, 2005, p. 166). This is 

what one of the BTC has to say about this:

I cannot think of any time I had a Latina 

woman as a STEM teacher. It was always 

a male dominated field. That always made 

me feel like I did not belong.

Another participant stated:

Although the field of teacher education 

is dominated by “women”, it is really a 

space for men when it comes to STEM. It 

is exclusive.

To date, the majority of research on STEM education 

surrounds areas related to standards, principals, and 

practice while failing to account for the experiences 

of preservice women teachers of color. The work of 

Windschitl (2002) illuminates that the majority of 

teacher preparation programs train their teacher 

candidates to enter into the field ready to fully engage 

their students in science learning. Research and 

discussion regarding the need for improved quality in 

STEM related fields in teacher preparation programs 

initially began in 1996. The National Commission on 

Teaching and America’s Future stated that, “recruiting, 

preparing and retaining good teachers is the central 

strategy for improving our schools” (1996, p. 1). 

Luehmann (2007) argues that teacher preparation 

programs must provide their students with the 

knowledge and skills necessary to develop their own 

identities as science educators. Darling-Hammond 

(2006a) and Darling-Hammond & Bransford (2005) 

present that powerful teacher preparation education 

programs equip their candidates with the skills and 

field experiences necessary to enter their future 

classrooms and serve their future students in high 

needs areas. Capraro, Capraro and Lewis challenge 

us “to consider the issues of STEM equity not in the 

common terms such as gender, ethnicity, or race but 

also in terms of identity, technology, opportunity, 

commitment, and challenge” (2013, p. 2). The work on 

preservice teacher preparation by Grossman (2010) 

identifies the importance of designing clinical teaching 

experiences where teacher candidates learn through 

multiple opportunities to practice, thus connecting the 

pedagogical knowledge they learn in their classrooms 

to their practicum experiences with students and 

cooperating teachers in the field.

I used to think that I was bad at math 

until I took this training. I really feel 

that the way I looked at math with fear 

stems from not having opportunities 

to explore these activities with other 

women –doing this activity with other 

women who felt the same way has been 

refreshing and invigorating –we are not 

alone. We can do this!

As noted above, there is great value in exposing BTCs 

to culturally relevant STEM activities such as the 

Nepohualzitzin. The work of Bravo, Mosqueda, Solis and 

Stoddart reveals that “preservice teachers strengthen 
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their beliefs about diversity pedagogy in science 

when these practices are explicitly labeled, modeled 

and they receive feedback on their enactment of 

these practices” (2014, p. 617). Similarly, Ballanyte, 

Sanderman and Levy (2008) connect the experiences 

of preservice teachers in science courses to their 

ability to connect with and serve English language 

learner students. Tolbert, Stoddart, Lyon and Solis 

argue that “the challenge for teacher educators 

is to prepare teachers to teach ELs by integrating 

rigorous science instruction with the development 

of English language and literacy” (2014, p. 69). 

They add that in preparing preservice teachers, it 

is critical for programs to teach candidates how to 

promote the understanding of language skills in 

STEM fields. Providing BTCs these opportunities is 

critical in making sure that we are helping counter 

the gender, cultural, and professional bias that they 

are exposed to. When they enter teacher credential 

programs, universities need to do a better job at 

countering past experiences and exposing BTCs 

with opportunities that encourage them to enter 

the field.

Conclusion

Hold up, you belong: Debunking the impostor 

syndrome as a form of resistance

The "impostor syndrome" or feelings of self-doubt, 

especially for anyone who has just stepped into a new 

role (Clance, Dingman, Reviere & Stober, 1995) was 

taking an effect on me. The impostor phenomenon 

has been studied since at least the 1970s when 

Pauline Clance and Suzanne Imes, two female 

clinical psychologists from Georgia State University, 

coined the term to describe “successful women who, 

despite reaching significant intellectual milestones 

ranging from advanced degrees to professional 

awards, cannot internalize their success or convince 

themselves they deserve it” (Kaplan & Leckie, 2009, 

p. 468). Since then other researchers (e.g., Brems, 

Baldwin, Davis & Namyniuk, 1994; Jarrett, 2010) 

have acknowledged such fears in adolescents and 

adults of all ages. Participants in this study noted 

that they felt like impostors, as if they did not belong. 

They also noted that this feeling was perpetuated 

from the time they were young and only grew as 

they moved from one level of educational schooling 

to another.

Teacher credential programs need to make a 

purposeful attempt to expose BTCs to culturally 

relevant STEM related activities that would allow 

BTCs interested in STEM related fields to pursue those 

fields. Given the trauma they have encountered, it 

is important that teacher education programs do as 

much as possible to counter these and reverse the 

feeling of being an “impostor”. In purposely doing so, 

BTCs can have a tool to combat when the impostor 

syndrome creeps in, so they can remember that they 

belong there, and that they are not a phony or an 

impostor, but rather a consequence of socio-historical 

pipelining against women of color interested in STEM 

related fields.
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