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Megan enjoys her math class this year. Her teacher has the students work together in groups, and 
they spend time working on problems that use people and places to which Megan can relate. 
Megan is starting to think that math might be an area she would like to study more. However, she 
is unsure about whom to talk to about her interests. Her mother admits she is not good at math 
herself, and neither parent seems to like helping Megan with math homework when she has 
questions. Some of Megan’s close friends don’t seem to like math either, describing it as boring 
and useless.  

 
While student interest in mathematics is low overall, female interest in math is markedly lower than that of 
their male peers (Frenzel, Goetz, Pekrun, & Watt, 2010; Nosek, Banaji, & Greenwald, 2002; Wells, 
Sanchez, & Attridge, 2009). This trend begins just prior to middle school and continues throughout the 
educational career of females (Boswell, 1985). The lack of interest in mathematics among females directly 
affects the number of females pursuing math-related degrees, including science, technology, and 
engineering (Linver, Davis-Kean, & Eccles, 2002; Spelke, 2005; Watt, 2006). Despite research that has 
documented these trends, lower interest in math may be not be evident because females enroll in math-
based courses throughout middle and high school at the same rate as their male peers do and perform as 
well on math-based standardized performance tests (Freeman, 2004). 
 
Social and cultural factors that manifest themselves as gender-based stereotypes in educational settings 
and outside of these institutions negate female interest in mathematics starting at a young age (Spelke, 
2005; Spelke & Grace, 2007). Influential role models such as parents and teachers reinforce harmful 
stereotypes about who is good at math, further dampening female interest in this field (Usher, 2009). 
 
Barnett and Rivers (2004) contend that cultural forces influence interest in mathematics, with socialization 
occurring at a young age about who should be interested in mathematics, why mathematics is useful for 
accomplishing everyday tasks, and which careers are suitable for which gender. Girls receive implicit and 
explicit messages from parents, teachers, peers, and the media that math is a male-dominated field that is 
of little use to women, who should be more interested in socially based endeavors. Research indicates that 
the greater the math gender stereotypes that girls possessed, the less likely they were to indicate an 
interest in math (Nosek, et al., 2002).  
 
Moreover, some students are often led to believe by influential others, such as parents or teachers, that 
math ability is innate or a gift (i.e., one they were born with), while others are led to believe that math ability 
is something that can be developed by hard work (Dweck, 1999). If students view math ability as innate, 
they are more likely to lose interest when they encounter difficulty. If students view math ability as 
something that can be developed through study and by seeking additional resources and assistance when 
they feel challenged, they maintain interest in math despite obstacles or difficulties they may face (Dweck, 
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1999). Views related to math ability influence student achievement and interest, especially among females 
(Dweck, 2007). 
 
Math anxiety, commonly experienced by students of both genders but more likely to occur among females, 
can also negate female interest in the field (Licht & Dweck, 1984). This anxiety occurs as students 
experience confusion when learning a new mathematical task. Among girls this confusion is believed to 
reinforce gender-based stereotypes that they are not or should not be “good at math,” leading them to 
report a decreased interest in math after being faced with confusion. Some of female math anxiety can be 
attributed to female role models such as female elementary school teachers and mothers. Having a female 
teacher who says she is anxious about math leads her female students to share that attitude and score 
lower on tests (Beilock, Gunderson, Ramirez, & Levine, 2010). A mother’s interest and perceived ability to 
perform mathematical tasks has also been shown to influence a student’s confidence and interest in 
mathematics among both males and females. Fathers did not have this same type of influence (Usher, 
2009). 
 
Lack of interest in mathematics has direct implications for student motivation to learn skills needed for 
accomplishing everyday tasks and for student involvement in science, technology, engineering, and math 
(STEM) disciplines, particularly for females. Lower interest is closely related to lower performance on math-
related achievement tests and lower grades in math (Betz, 1978; Singh, Granville, & Dika, 2002; Uerz, 
Dekkers, & Beguin, 2004), less interest in taking challenging mathematics curricula prior to enrolling in 
college (Nosek et al., (2002), and less interest in pursuing a career in STEM disciplines (Usher, 2009), with 
females at a higher risk (Betz, 1978; Usher, 2009).  
 
Educators, program directors, and others involved in educational settings play a critical role in cultivating 
female interest in mathematics. As practitioners consider the following tools that can be used to improve 
female interest in math, it should be noted that interventions that work to increase female interest in math 
also increase male interest in math (Tobias, 1989). Overall, this can lead to more balanced gender 
representation among individuals pursuing jobs that need a solid background in math, including STEM 
careers (Barnett & Rivers, 2004). 
 

• Teachers can help improve math interest and performance among students by providing 
encouragement and helping students believe that mathematical competencies can be improved 
through consistent effort (Schunk & Zimmerman, 2007). Female interest has been shown to 
increase when they understand the skills that are necessary for math performance as well as how 
to develop those skills (Dweck, 2007; Good, Aronson, & Inzlicht, 2003). This includes teaching 
students how to study and apply needed skills in math as well as how to make connections with 
previously learned material. Not all students have honed the skills necessary for success in this 
area, and taking these actions has been shown to have favorable results for students’ interest in 
math (Tobias, 1989). Faculty development efforts should be designed to support this initiative, 
providing educators with information about the usefulness of math across content areas and 
providing training for all educators on teaching math skills so that cross-disciplinary activities can 
be designed appropriately. 

  
• Formulating lessons that use collaborative strategies can reduce anxiety among students and give 

them an opportunity to reflect on new material being acquired (Tobias, 1989). Lessons should be 
designed to emphasize how famous mathematicians or other influential individuals arrived at their 
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conclusions through hard work rather than emphasizing the idea of “math geniuses” who were born 
with a gift (Dweck, 2007). 

 
• Involving students in hands-on, inquiry-based activities can increase math interest and motivate 

male and female students to pursue STEM based activities, additional education in these areas, 
and careers in a variety of areas including STEM fields. Providing students with socially relevant 
problem sets and activities that can be examined using mathematical concepts may increase 
interest and performance among students, particularly among females (Bartell, 2007). The 
Engaging Students in Engineering program (www.engageengineering.org) provides a research-
based framework that mathematics educators can use to design similar products for math 
classrooms. 

 
• Parents should support females who indicate an interest in math-based careers and become 

involved in helping students select the courses that provide appropriate academic preparation for 
such fields. This type of behavior among parents is associated with greater retention and success 
in females pursuing math-based careers such as engineering (Mau, 2003). 

 
• Providing access to female role models who are involved in math, engineering, or other math-

based careers indirectly through pictures or directly through networking and long-term mentoring 
opportunities can increase female interest and negate gender-based stereotypes (Marx & Roman, 
2002). MentorNet (www.mentornet.net) is an online forum that is designed to facilitate connections 
between mentors and protégées in science, technology, engineering, and math. 

  
• Because math anxiety and subsequent lack of interest in mathematics is transferred from female 

teachers to female students, practitioners should examine whether teachers possess math anxiety. 
Implementing service programs that can help teachers gain confidence when teaching students 
mathematics would be an important remedial step. 

 
• Practitioners who design courses and major requirements within STEM disciplines should be 

careful about how they emphasize the mathematical skills and abilities needed for success, 
including de-emphasizing the idea that students need to be math geniuses. Emphasizing instead 
the academic preparation that is needed and the study skills necessary to succeed can help dispel 
myths based upon gender-based stereotypes about who should be involved in math and math-
related careers. In addition, long-term mentoring and other programs that introduce and prepare 
students for challenging coursework can counteract misconceptions that students need to be born 
with an innate aptitude for mathematics to succeed (National Academy of Engineering, 2008). 

 
Recommendations for action and future research include the following: 
 

• Studies should look more closely at how the teaching of mathematics may inadvertently convey 
gender-based stereotypes (Hand, 2010). This could include specifically examining what teacher-
led practices, pedagogy, and peer interactions in classrooms lead to lack of female interest. 

 
• Relevant frameworks and theories that have looked at female engagement in either STEM more 

broadly or in math performance could be used to study female interest in mathematics specifically. 
For instance, stereotype threat (Singletary, Ruggs, Hebl, & Davies, 2011), attribution theory 
(Assessing Women and Men in Engineering, 2005), and academic self-concept (Beier & Rittmayer, 
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2011) have been linked to female interest in STEM fields or math performance. Discovering how 
these theories apply to female interest in mathematics could provide interesting insights about why 
females disengage and what factors are linked to disengagement from mathematics. Information 
collected from these studies could be used to shape educational settings so that all students could 
benefit from positive exposure and involvement in math-related activities leading to more diverse 
groups pursuing STEM careers. 
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