
STEM Academies 

There is a high demand for STEM Academies in the United States, but unfortunately, the 

demand is greater than the supply (Goldring and Smrekar, 2002, p. 13). For America to remain 

competitive globally, STEM participation must increase for minorities, women and students of 

low socioeconomic status, as these populations are underrepresented in STEM fields (Wang, 

2013, p. 1082). 

Stem Education 

There are four common approaches to STEM education (Hall and Miro, 2016, p. 310).  

1. STEM traditional courses. The teacher is the bearer of knowledge and holds the 

answers with this approach.  

2. Engineering Optional Program (EOP). An EOP is referred to as a “magnet” program. 

Typically, these programs are curriculum specific. “Students in these types of 

programs complete a series of program specific pre-engineering courses with 

corresponding laboratory experiences” (Hall and Miro, 2016, p. 310).  

3. STEM Platform School (SPS). An SPS is also known as a “school-within-a school.”  

This approach requires students to move through a STEM program in a cohort housed 

within the comprehensive school. “Participating students complete core courses with 

a team of teachers who work together to plan lessons and activities that connect 

learning to the authentic experiences in the STEM workforce” (Hall and Miro, 2016, 

p. 310). 

4. The final approach is the Virtual STEM Academy, where students are  

enrolled full time at their home campus, but they are also enrolled in a hybrid STEM 

program where the laboratory is housed at a separate location. The benefit of this 



program is that students can remain at their home campus without transferring to a 

magnet school. 

An overwhelming body of research has suggested that underrepresented racial minorities, 

women, and students of low socioeconomic status persist at lower rates in STEM fields of study 

than their White, male, and more socioeconomically advantaged counterparts, (Wang, 2013, p. 

1082). These groups are affected long-term socially because STEM fields usually have a higher 

earning potential in comparison to other professions. 

Wang (2013) used a theoretical model to correlate the cognitive career theory, and prior 

literature on students’ decisions to pursue academic majors. He concluded that a student’s intent 

to major in STEM is affected by their 12th grade math achievement, exposure to math and 

science courses, and math self-efficacy beliefs (Wang, 2013, p. 1085). For students to be 

mathematically strong by the 12th grade, they must be exposed to rigorous math and science 

courses in the lower grades. Students should also be introduced to math and science courses early 

to encourage them to pursue STEM fields of study, (Wang, 2013, p. 1107). 

Girls in STEM 

Gender inequalities worldwide are directly related to gender inequalities in STEM (Khan 

and Rodrigues, 2017, p. 436). These inequalities are a global concern, as research has shown that 

girls are less likely to pursue STEM fields of study compared to boys. “Although most schools 

provide preparation for further education in STEM, girls seem more oriented towards sociology, 

English, etc., whereas boys are more inclined to pursue careers in STEM” (Khan and Rodrigues, 

2017, p. 438). Table 5 displays landmark course cases related to K-12 gender equity. The cases 

include Force v. Pierce (1983), Sharif by Salahuddin v. New York (1989), Pfeiffer v. Marion 



Center Area School District (1990), Franklin v. Gwinnett County Public Schools (1992), and 

Chipman v. Grant County School District (1998). 

The K-12 years are a crucial time for girls to decide on a career path. Therefore, if more 

girls are needed in STEM to level the gender-inequality, they must be exposed to STEM early. 

Researchers at the University of Wollongong in Dubai, United Arab Emirates (UAE) 

conducted a study in 2009 to identify gaps in low-income bracket parents’ knowledge and 

attitude of the importance of STEM education for girls (Khan and Rodriques, 2017, p. 440). The 

study examined 235 female students in low-income families over a five-year period, (Khan and 

Rodriques, 2017, p. 440). Parents were surveyed to identify their perception and knowledge of 

STEM education; their attitude towards their daughters’ educational orientation towards STEM 

education; their salary; their number of children; and their number of female children. The 

researchers also conducted workshops over a span of two months to educate parents on STEM 

education and career opportunities.  

After the workshops concluded, a focus group was conducted to gain insight into the 

parents’ knowledge and possible perception of STEM fields (Khan and Rodriques, 2017, p. 443). 

The female students also participated in workshops spanning over the course of two months the 

following summer. The purpose of these workshops was to motivate female students to pursue 

STEM fields and educate them on the benefits, (Khan and Rodrigues, 2017, p. 442). Out of the 

235 female students and their parents, 65 parents did not consent to participate in the study, 

however, the 78% response rate was still valid. The results indicated only 12 out of the 235 girls 

desired a career in STEM, (Khan and Rodrigues, 2017, p. 443). “The female students aspirations 

included higher education in social sciences, business, then marriage, then jobs, in that order,” 

(Khan and Rodrigues, 2017, p. 443). Parent influence was the number one reason for these paths. 



After the two-year STEM education workshop series, 101 girls decided to pursue a STEM field 

(Khan and Rodrigues, 2017, p. 446). 

Table 5 

Landmark K-12 Gender Equity Court Cases 

 

Case 

 

Year 

  

Outcome 

 

    

Force v. Pierce City 1983  A female middle school student was 

unable to try out for her school’s 

football team. The court ruled that the 

school could not prevent girls from 

trying out for football. 

Sharif by Salahuddin v. New York State  

Education Department 

1989  The State of New York awarded merit 

scholarships based solely on SAT 

scores. Research showed that females 

overwhelmingly received lower SAT 

scores than males. Courts concluded 

SAT scores were not adequate 

predicators of female student 

performance in college. 

Pfeiffer v. Marion Center Area School  

District  

1990  The Court of Appeals found that the 

district court ignored testimony that the 

National Honor Society had not 

dismissed a male student who had 

admitted to fathering a child while 

unmarried  
Franklin v. Gwinnett County Public 

Schools 

1992  The Supreme Court ruled that female 

students harassed by a teacher could 

sue for damages under Title IX.  

Chipman v. Grant County School District 1998  The court ruled that the National Honor 

Society chapter had violated Title IX 

by discriminating against pregnant 

students. 

    

Note. Adapted from: Equality of Opportunity and Education. Landmark US Cases Related to Equality of 

Opportunity in K-12 Education. Retrieved from Stanford University, McCoy Family Center for Ethics in 

Society website: https://edeq.stanford.edu/sections/landmark-us-cases-related-equality-opportunity-

education  

 

https://edeq.stanford.edu/sections/landmark-us-cases-related-equality-opportunity-education
https://edeq.stanford.edu/sections/landmark-us-cases-related-equality-opportunity-education


Similar to the UAE, the underrepresentation of women in STEM has not gone unnoticed 

in the United States (Milgram, 2011, p. 4). The U.S. National Science Foundation (NSF) 

operates a special program, Advancement of Women in Academic Science and Engineering 

Careers (ADVANCE), whose goal is to “increase the representation and advancement of women 

in academic science and engineering careers. In the past ten years the ADVANCE program alone 

has awarded over $130 million of public funds to this cause” (Hill and Rogers, 2012, p. 19). 

Many government agencies provide financial resources to address gender gaps in STEM fields. 

For example, the National Institute of Health (NIH) provided a $1.4 million grant to two 

researchers studying gender bias in STEM (Hill and Rogers, 2013, p. 19). 

Academic Performance in STEM by Gender 

Research supports the idea that females have made substantial gains in STEM 

achievement scores; however, female students are still outperformed by male students, (Lawe, 

2016, p. 10). This achievement gap becomes more prevalent in middle school. “The gender gap 

in the area of science and mathematics is very narrow in elementary school and grows as 

students reach middle school. The gender gap widens even more as students reach the high 

school level” (Lawe, 2016, p. 10). Male students perform better overall than female students on 

the SAT mathematics and the ACT mathematics sessions, (Lawe, 2016, p. 11). 

There is agreement in the research community that academic performance in STEM are 

determined by environmental influences, social influences, and individual variables (Wang, 

2013, p. 1085). Environmental influences include teacher beliefs and expectations, and teacher-

student interaction. Social influences include socioeconomic status, home life, culture, and 

parent education. Examples of individual beliefs are a person’s learning style, self-efficacy, 

motivation, and interest, (Lawe, 2016, p. 14). Nugent et al (2015) collected data from middle 



school adolescents who participated in a robotics camp sponsored by the National Science 

Foundation. Nugent et al. (2015) concluded that parents, educators, and peers may positively 

affect STEM interest among students. Parents can also negatively influence their child’s 

motivation to pursue STEM courses due to their own lack of knowledge and gender stereotypes. 

This was mostly widespread with parents of daughters, (Lawe, 2016, p. 17). 

Self-efficacy is the belief in one’s own ability to succeed (Lawe, 2016, p. 22). This belief 

is critical to academic success. Research confirms that self-efficacy influences success within 

academic environments (Jenson et al, 2011, pp. 269-271). Gender differences in learning styles 

may also correlate to the gender achievement gap in STEM, (Lawe, 2016, p. 26). School 

guidance counselors can help increase students’ self-efficacy in STEM by encouraging them 

during course registration (Milgrim, 2011, p. 7). 

Gender Bias in STEM Curriculum 

The public as a whole is uneducated about the lack of gender equity in math and science 

(Sommers, 2008, p. 58). This issue is far from new, as equity gaps begin to surface in K-12 

education and reach to higher education. For example: Harvard University offers a course titled 

“Math 55.” This course has been described as the most difficult undergraduate course offered in 

the United States. Every year, approximately 50 students enroll in Math 55; however, over half 

of the students drop the course. The remaining roster of enrollees are always 100% male students 

(Sommers, 2008, p. 58). Advocates of STEM equity believe science is not in favor of women. 

“A centerpiece of STEM activism is the idea that science, as currently organized and practiced, 

intrinsically is hostile to women and a barrier to the realization of their unique intellectual 

potential” (Sommers, 2008, p. 60). Title IX of the Education Amendment Act of 1972 states, 

“No person in the United States shall, on the basis of sex be denied the benefits of any education 



program or activity receiving federal assistance” (Sommers, 2008, p. 60). Equity advocates have 

attempted to apply Title IX to the sciences. Thus far, this piece of legislation has only been 

successful in promoting equity in women’s sports. 

Minorities in Science, Technology, Engineering, and Math 

STEM related fields are projected to continue dominating the workforce in the United 

States (Williams, 2013, p. 28). It is also projected that minorities will make up half of the United 

States population by the middle of the century, (Jackson and Rubin, 2019, p. 53). To meet the 

demands of STEM workforce needs for the future, STEM readiness of minorities will have an 

impact on the United States’ ability to compete in a global society.  

Mathematics Achievement Gap 

 Proponents of school choice highlight the disparity between the test scores of minority 

students and white students. “Reformers often say that African American and Hispanic students 

have made no progress for decades” (Ravitch, 2013, p. 55). The National Assessment of 

Educational Progress (NAEP) measures students’ academic achievement in reading and 

mathematics over a period of time. The test is administered to samples of students throughout the 

United States. Data from the NAEP showed minority students and white students making 

academic gains in mathematics from 1990 to 2011 (Ravitch, 2013). The data showed the 

following results: 

• White students: fourth grade, up 29 points; eighth grade, up 23 points. 

• African American students: fourth grade, up 36 points; eighth grade, up 25 points. 

• Hispanic students: fourth grade, up 29 points; eighth grade, up 24 points. 

• Asian students: fourth grade, up 31 points; eighth grade, up 28 points 



Although minorities have made substantial gains in mathematics, the academic 

achievement gap still exists. “If white achievement had stood still, the achievement gap would be 

closed by now, but of course white achievement has also improved, s the gap remains large” 

(Ravitch, 2013, p. 56). The demographics of STEM participants do not reflect the demographics 

of the nation. As the United States’ demographics change, so do the demographics of students 

enrolling in college. In previous years, most students enrolled in college were white males, 

however, this demographic has shifted due to an increase in students of color graduating from 

high school (Jackson and Rudin, 2019, p.54). Although college demographics are shifting, the 

United States fastest growing population groups are also the most underrepresented in the entire 

STEM workforce (Jackson and Rudin, 2019, p. 54). 

Many argue that the nation’s STEM workforce supply problem begins with exposure to 

STEM courses during the K-12 years (Williams, 2013, p. 28). Minorities may be denied the 

same opportunities to enroll in these courses if teachers and/or counselors perceive minorities as 

unintelligent or unable to succeed in advanced coursework. Dr. Joel Mejia of Angelo State 

University wrote an article titled “Conversations about Diversity: Institutional Barriers for 

Underrepresented Engineering Students.”  In this article Long and Mejia (2016) describes 

Mejia’s personal experiences during high school when they stated the following: 

Low expectations from faculty and staff members in high school decreased his 

preparation for engineering in college. The poor academic guidance and counseling that 

Dr. Mejia was given is a result of deficit-based thinking — the notion that students, 

particularly low-income minorities, fail in school because their families experience 

deficiencies that obstruct their learning process. (p. 212). 

 



Minority-Serving Institutions 

There are approximately 700 two-year and four-year Minority-Serving Institutions 

(MSIs) in the United States. These MSIs enroll approximately 30% of all undergraduates in the 

U.S. (Jackson and Rudin, 2019, p. 54). Proponents of MSIs believe these institutions are crucial 

to solving the STEM workforce supply crisis because of their emphasis on degree completion. 

“Given the nation’s urgent need for a well-trained domestic STEM-capable workforce, and the 

strong equity-based argument for inclusion and diversity, MSIs are perhaps better poised than 

any sector within the US postsecondary education to solve the STEM workforce supply problem, 

(Jackson and Rubin, 2019, p. 54). 

 


