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Supporting females in self-identifying as “math people” 
 

Math, a subject that is increasingly viewed alongside its STEM counterparts of science, 

technology, and engineering, is a field that is critically important for any nation to remain 

competitive in today’s global economy (Leaper et al., 2012; Schwab, 2017). Nine out of the top 

ten college degrees leading to the highest-paying careers in the United States are in STEM fields; 

and yet American females earning doctoral degrees in these fields remains a significant minority 

(see Figure 1 adapted from National Science Foundation, 2016; also Leaper et al., 2012). With 

mathematics being such a high-paying path and a discipline fruitful for innovation, it’s 

understandable that any country would want to foster an interest in its citizens becoming sound 

mathematical thinkers; with females continuing to be underrepresented in math-related 

professions, it is increasingly important to focus energy on engaging girls in math.  

 
Figure 1. Doctoral degrees awarded in 2014, by percentage, in select mathematics-based 
fields, based on gender. In all disciplines, females represented less than 30% of the 
doctoral degrees awarded in that field. Adapted from National Science Foundation, 2016.  
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There are different measures on which to measure students’ interest, engagement, and 

achievement in any particular subject. One of the strongest elements connecting an individual’s 

emotional and academic well-being to lifelong learning is that of one’s self-identity. Within 

mathematics, this identity encompasses three key components: 

1. Mathematics self-concept: This is how students perceive themselves as competent at 

thinking mathematically. 

2. Mathematics self-efficacy: How students perceive their ability to solve a range of math 

problems. 

3. Mathematics engagement: A combination of interest and enjoyment in thinking 

mathematically and/or completing math-related activities, as well as general attitudes 

towards math class (can include social factors such as a sense of belonging or security in 

the classroom). 

These components of self-identity, which have been adapted from numerous studies 

investigating how students see themselves as math learners in the K-12 space (Fredricks et al., 

2017; Leaper et al., 2012; PISA, 2013; Programme for International Student Assessment, 2004), 

are all crucial together in an individual (especially females) self-identifying as a “math person”. 

As will be discussed in this investigation, a student may be extremely competent in solving math 

problems (and even recognize themselves as such), but without engagement they can not identify 

as a math person. Without this self-identity, the likelihood of students experiencing success 

within the K-12 math classroom and beyond, in a math context, is dramatically decreased. In 

addition to a lack of math self-identity contributing to decreased success, student achievement is 

also lower when students do not see themselves as competent or when they find a subject 

uninteresting or useless (Leaper et al., 2012). Many studies have shown that boys typically score 

higher than girls in both their ability beliefs as well as the value they place on math (Andre et al., 

1999; Else-Quest et al., 2010; Kurtz-Costes et al., 2008), which one could infer would create 

barriers to achievement or turn female students away from pursuing those fields at higher levels 

such as senior-level high school or post-secondary. How do we put a wedge in this cycle and 

start to shift female students’ ideas about math and their own competence in the subject from a 

younger age? Luckily, there are many tangible actions that can be taken to bolster math 
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self-concepts and that research suggests can help create a generation of girls that self-identify as 

math people - provided that these actions are pursued in a critical mass in order to achieve a 

group mindset shift.  

I have compiled the following list as a suggested “toolkit” of actionable steps that can be 

taken to support females in their identification as a math person. This list is based on research, 

but is by no means exhaustive, and of course other individual considerations must be taken into 

account - what motivates one girl will likely not be applicable for all girls, globally. 

 

Eight steps to bolster females’ self-identities as math people  

 

1. Find positive, female adult role models. 

As early as age 10 (or Grade 5-6), girls report that they have less confidence in their 

ability to solve math problems when compared to boys (Grossman & Porche, 2014). Reversing 

this trend often begins with securing positive female role models that can influence girls to 

believe in themselves - and also set an example of how females can think mathematically and be 

successful in math-related fields (see 3, Challenge gender roles). Grossman & Porche also state a 

correlation between girls’ perceived support (in this case, in science classrooms) and their 

ultimate aspirations to pursue that field, which is unsurprising. Whether it is a female teacher, 

tutor, or a mentorship program (examples include WISEST - Women in Scholarship, 

Engineering, Science, and Technology; Cybermentor; or other opportunities such as those 

offered through the National Girls Collaborative Project), these positive role models viewed as 

external supports have been linked to higher performance in mathematics (Samuelsson & 

Samuelsson, 2016; Fredricks et al., 2017).  

2. Learn about historical feminism. 

Although unconnected to math content, Leaper et al. (2012) found that “learning about 

feminism and endorsing gender equality were positively associated with girls’ motivation in 

math and science” and appeared to “inoculate” girls against potentially sexist ideologies 

surrounding the role of women in math or math-related fields. Greater exposure to feminist 

theory and support for gender equality supports girls in their pursuit of math and increases both 
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their motivation and likelihood of self-identifying as capable of math. Interestingly, these same 

learnings were not found to be related to girls’ interest or pursuit of traditionally more 

“feminine” subjects (or female gendertyped subjects) such as English.  

One potential challenge, particularly when it comes to mathematical thinking, is that 

feminism does not fit into math curricula - if anything, it has potential for introduction in Social 

Studies or History classes, but would most likely not be a persistent topic of study beginning in 

early elementary and carrying forward through to graduation. Nonetheless, there are ways in 

which math teachers can support in students learning about feminism (and perhaps this is where 

a bit of creative thinking comes in). Most successful initiatives rely on a consistent network, so a 

combination of classroom teachers, parents, mentors, program developers and content publishers 

could all work together in small ways to infuse stories of how feminist movements have shaped 

where society is at today, and what rights have been granted to women thanks to historical 

feminism. Even in small ways, such as taking advantage of opportunities to highlight the success 

of women in math fields (such as Nobel Prize laureates) can open a door for storytelling that has 

deep impact for young girls.  

3. Challenge gender roles. 

According to PISA (2013), there is no significant difference between boys and girls when 

given math problems about abstract concepts, such as a linear equation. However, when faced 

with word problems associated with stereotypical gender roles, on average only 44% of girls 

reported feeling confident about their capacity to solve such problems, compared with 67% of 

boys. The example given by PISA is that of calculating gas consumption of a vehicle - a 

stereotypically male activity. By challenging what things are considered “for boys” or “for girls”, 

perhaps these underlying biases - and associated diminishes in perceived self-efficacy - can be 

mitigated. When we challenge gender roles, we flip stereotypes on their head. If vehicles and gas 

consumption were genderless concepts, one would expect to see the percentage of girls reporting 

self-confidence increasing - and thus, a stronger sense of mathematical self-identity. This finding 

has also been supported by Grossman and Porche (2014) in science, who found that girls who 

viewed science as compatible with stereotypical female gender roles were more likely to pursue 

studies in science.  

Quarrington CE2 - Page 4 



It is also important to start to shift views of what females or males are capable of (or 

perhaps more importantly, to focus on bias around what they are limited to). One study found 

that females just being reminded of their gender had the capability of diminishing their 

performance on a math exam (Begolli et al., n.d.). The action of identifying these negative 

stereotypes and/or discrimination in the classroom largely falls on the teacher (although students, 

with education, can support in this as well). When teachers recognize these stressors and provide 

support to those being discriminated against, helping with their coping and processing of 

experiences, it has been shown to have a positive correlation with girls’ success in mathematics 

(Grossman & Porche, 2014; Sosa & Gomez, 2012). These interventions don’t seem to have as 

big an impact on boys or majority students, demonstrating how critical this type of action may be 

in supporting girls in their math journey. 

Although classroom interventions fall mostly to teachers, long-seated stereotypes need to 

be addressed across society in order to be uprooted and permit the greatest number of 

individuals,  regardless of gender, to realize their true potential. It is heartening to see that 

societal definitions of gender - both in terms of roles as well as identities, including non-binary 

views of gender - are evolving, which is encouraging for mathematical thinking if it means that 

what is perceived as “female” broadens in math. 

4. Teach everyone - regardless of gender - about inclusion. 

Although teaching boys (or those individuals that do not identify as female) about 

inclusion (as well as feminism, gender roles and stereotypes, gender identity, etc.) may be 

inferred with the above steps, it is worth noting that taking the time to teach everyone about 

inclusion - both regarding gender and cultural/racial equity - supports girls in their self-identity 

as math people (Grossman & Porche, 2014). By creating a generation that views math as an 

inclusive subject and begins to break down stereotypes associated with gender and careers, the 

barriers experienced by girls in math begin to be diminished. Inclusive education creates a more 

positive learning environment in the K-12 classroom, but also extends to a more diverse group of 

individuals pursuing STEM at the post-secondary level and in their careers. 
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5. Get peer support in the classroom. 

One of the biggest factors supporting girls having a positive self-identity in mathematics 

is peer support. Peer support is positively correlated with academic success and achievement, 

motivation, learning, and self-efficacy (Samuelsson & Samuelsson, 2016; Leaper et al., 2012). 

This social factor is particularly important when it comes to math (as well as science), as this 

peer support is subject-specific - when the peer support is present for math and science, it is 

connected to girls’ motivation in those subjects (but not, for example, English). The converse 

was also true, that peer support for English does not translate into girls perceiving they have 

support for math or science. When girls felt that their female peer groups valued math and 

science, they were more likely to consider these subjects relevant to their lives and experience 

higher levels of motivation in these subjects - by extension, having a higher probability of 

incorporating it into their self-identity (Leaper et al., 2012).  

6. Find extra-curricular STEM activities. 

Extra-curricular STEM clubs, groups, and activities by extension support some of the 

above actions, such as securing positive adult role models and finding domain-specific peer 

support for girls in math. These groups help to “affirm and nurture” girls’ interest in STEM 

(Barber et al., 2005). Thankfully, many organizations have recognized the value in creating 

girls-only or girls-focused programming in science, technology, engineering, and math. There 

are many options, from online to blended to in-person delivery models, with positive results. One 

case study of an extra-curricular program supporting positive youth identity building is that of 

ScienceGirls (Rahm et al., 2014). Interviews from participants in ScienceGirls stated things like 

a feeling of belonging, of value, of connectivity; when framed within the STEM-based content, 

this demonstrates the power of such pursuits to positively influence girls both in their current 

educational pursuits as well as what they choose to follow beyond the K-12 classroom. 

It is important to note that societal shifts are slow, and that even though millions of 

dollars have been invested in clubs and activities targeting girls in STEM over the past decades, 

it remains a top priority of many non-profit organizations and post-secondary institutions (as 

female enrolment, particularly in engineering disciplines, remains drastically lower than that of 

males). This is not to suggest that these programs are not effective (and in fact, on an individual 
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level it might be argued that any opportunity that has the power to shift even one girl’s opinion 

of herself and her identity as a math person is powerful indeed). However, it is an ongoing 

challenge of these STEM groups not just to influence the girls that register in their programs, but 

to tackle some of the stereotypes that persist in society as a whole that continue to impact youth. 

7. Create personally relevant instructional practices. 

Both boys and girls state that their motivation and engagement in math is higher with 

more “student-centered instructional practices and…[more] highly engaged peers” (Fredricks et 

al., 2017). However, girls were even more likely than boys to place personally relevant 

instruction as important to their engagement in math class. While it’s not surprising that students 

would be more invested in learning if they see a subject as meaningful or pertinent to their lives, 

it is interesting to note the importance that this factor has with female students. Another study 

found that incorporating students’ hobbies and interests into project work increased overall 

engagement in engineering content (Marasco et al., 2015). Furthermore, personally relevant 

instructional practices typically connect to real-world problems that students can see themselves 

as actors in solving - which almost inherently become interdisciplinary in nature (see next 

section).  

8. Incorporate cross-disciplinary STEM projects. 

This final suggestion is not gender-specific; both male and female students have been 

shown to experience increased self-identities as “math people” when engaged in personally 

relevant projects (as above) that span disciplines, as in STEM. STEM approaches can increase 

student engagement in math (Larson, 2017) and make learning meaningful within the context of 

the real world (Wujick, 2013). Furthermore, the skills associated with mathematical thinking 

such as critical thinking, deductive reasoning, pattern recognition, and even curiosity and a drive 

for exploration are often highlighted through the interdisciplinary approaches of STEM 

instruction (DeAngelis, 2014; Wujick, 2013). One interdisciplinary program, called “BONGO”, 

focused on project-based learning and expanding students’ learning experiences beyond the 

traditional confines of monodisciplinary subject silos. Evaluation of BONGO found that 60% of 

participating students significantly improved their critical thinking skills - four times higher than 

a control group - and that 41% of participating students increased their science reasoning skills 
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compared with only 9% in a control group (Jablon, 2017). Not surprisingly, positive results were 

also found in the BONGO participants for attendance and student-reported engagement. This 

type of programming and resultant findings were particularly noteworthy because of the 

high-risk youth involved.  

Collaboration is another skill that comes with most project-based STEM learning; 

problem-solving in gender-mixed groups would hopefully bolster all students in seeing each 

other as competent mathematical thinkers and learn to rely on each other (regardless of gender) 

in working towards solutions. So while approaching math instruction through a STEM lens does 

not necessarily benefit girls exclusively, it can certainly support girls in being able to identify as 

math people and form a positive self-identity around their math efficacy. 

Interdisciplinary approaches can also support in breaking the persistence of stereotyped 

ideas about “male” and “female” and their corresponding capacities (as described in 3: Challenge 

gender roles). One recent study (Marasco & Behjat, 2014) of 350 Grade 5 students found that 

75% agreed or strongly agreed with the statement that math is more difficult for women to learn 

than men. 75% also agreed or strongly agreed with the statement that it is hard for women to 

become engineers in the workplace. However, after engaging in a series of interdisciplinary, 

creative projects combining outcomes from math with other subjects such as science, technology, 

English, social studies, physical education and fine arts courses, the percentage of students that 

agreed or strongly agreed with the former statement dropped to only 7%, and only 15% for the 

latter statement. This pilot project also was led by a team of female researchers in engineering, 

which further supports 1: Find positive female adult role models. It is encouraging to see 

research projects such as this that tackle multiple points of entry for students into math, and 

challenges not just girls to see themselves as math people, but for entire classrooms to support 

everyone in their journeys in mathematics.  

 

Interestingly, the majority of these suggestions focus on social factors that relate to 

beliefs and attitudes about gender, societal roles, and math as a field (i.e., the idea of math) as 

opposed to math content - things like pedagogical shifts in instruction, or restructuring units with 

themes that may appeal more to girls. Although the final two suggestions of personally relevant 
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instruction and STEM-based projects do pertain to content and content delivery, the most 

consistent piece of feedback in research is that securing peer support for girls in math and 

science is the greatest predictor of both their success in these fields as well as their self-identity 

as competent practitioners in these subjects. Turning a girl into a “math person” without such 

peer support might be next to impossible, no matter how many exciting interdisciplinary projects 

she participates in or how great a math teacher she has. And fostering this peer support is 

difficult without helping kids see how their ideas around gender and the genderization of subjects 

impacts their behavior. It is encouraging to see that inclusive language and openness regarding 

gender roles is permeating North American classrooms, and that hopefully more females will see 

themselves as math people not just in grade school, but in university and beyond. 

What I suspect would be the most successful initiatives in shifting more females to 

embrace math self-identities are combinations of all eight factors described above (or as many 

factors as possible, infused into one effort). Various sectors can play their parts in addressing the 

factors they have control over - content publishers can focus greater efforts on creating 

interdisciplinary, project-based learning experiences within their curricula; parents can create 

space for their children to engage in STEM programming outside of school; education policy can 

inform classroom practices in ways that maximize opportunity for youth to explore the 

connections between math and the world around them. The Marasco & Behjat (2014) study with 

elementary students is example of one such multifaceted initiative, where positive female role 

models with high capacity for mathematical thinking engaged students in personally relevant, 

interdisciplinary learning while challenging gender stereotypes. Anecdotally, I know these 

researchers also run extra-curricular programming for young girls and have multimedia shared 

online to engage students in robotics and engineering outside of school. These multi-pronged 

approaches have the most probability of success because they tackle the problem holistically. 

Whether girls enter STEM careers or not, the skills they learn in developing their mathematical 

thinking will support them as both engaged citizens and lifelong learners.  
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