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Abstract 

This comparative case study compared key elements of four all-girls schools that 

are committed to motivating females to pursue STEM majors and careers. The selected 

schools serve a demographic of girls from underserved communities. The study examined 

each school‘s mission and its influence on academic program design, recruitment and 

selection of students, unique measures that were implemented to meet the needs of 

minority girls and an assessment of the STEM faculty professional development.  

The key design elements that were identified included governance and strong 

mission statement, academic STEM program, external partnerships and STEM 

engagement, project-based learning, integrated remediation, technology integration, 

leadership development, service learning and professional development. The findings 

will assist and influence educational leaders and policy makers to expand and to fund 

educational models that are shown to be effective in increasing the enrollment of females 

in STEM fields and building the technological capability and capacity of all citizens. 
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Chapter 1 

Introduction 

  As an African-American female who grew up to become a Rocket Engineer and 

Space Scientist at the premier space agency in the world, the issue of the low enrollment 

of females in Science, Technology, Engineering and Mathematics (STEM) resonates with 

me. I was born in the small nation island of Trinidad and Tobago where as a young 7 year 

old I would sit on the trunk of my dad‘s car and stargaze, marveling at the vastness of 

space. I attended an all-girl elementary and high school where I excelled in math and 

science. I was one of ten girls in a graduating class of one hundred who majored in all the 

science subjects in high school. I took courses that were equivalent to Advanced 

Placement Chemistry, Physics and Calculus. These courses prepared me well for 

majoring in engineering. I obtained a Bachelor of Science degree in mechanical 

engineering with an aerospace option and two Master of Science degrees in mechanical 

and aerospace engineering, respectively.  My college education laid a solid foundation for 

the sixteen-year career I have had in designing and developing space and rocket systems 

and spacecrafts. Being one of 9% of female engineers in the United States and one of 2% 

of African-American female engineers (National Science Board, 2012), I am concerned 

about the low percentages of females, specifically females of color, in STEM fields. In 

2007, I founded a non-governmental organization dedicated to educating, empowering 

and inspiring young women to be global leaders through the study of science, technology, 

engineering and math. The objective is to contribute to increasing the number of females 

in these professions and serving as an example to young women that achieving success in 

these highly technical fields is possible with the right foundation. The challenge of 
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navigating these traditionally male-dominated fields is apparent. As a result, I am 

interested in understanding this phenomenon and identifying distinctive strategies that 

can and will reverse this staggering trend. The focus of my research study, therefore, was 

to identify the key design elements of single-gender STEM-focused schools and 

academic programs that are effectively transforming the lives of girls from underserved 

communities across the United States. 

Background 

The equal opportunities for girls and access to quality education in science, 

technology, engineering and mathematics (STEM) continue to be a concern both 

nationally and internationally.  Historically, females have been significantly under-

represented in the STEM fields, depriving countries of the world, including the United 

States, of a substantial input in the growth and development of global communities. 

Designing educational programs that allow girls and women the greatest opportunity to 

realize their potential as human beings and to contribute equally to society and our world 

is critical. Additionally, for the United States to maintain its competitive and innovative 

edge in the global market and its leadership in science, technology and engineering, a 

concerted effort and investment must be made to strengthen the pipeline in these fields 

(United States Department of Labor, 2007. It is important for the US to harness and to 

utilize all of its talents in scientific and technological fields, regardless of gender, social, 

cultural or ethnic origins of these persons (National Research Council, 2007).  

In July of 2012, the United States commemorated the 40
th

 anniversary of Title IX 

of the Education Amendments of 1972. These were enacted to eliminate discriminatory 

practices on the basis of gender in all educational programs and activities that received 
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federal assistance. Title IX ensures and enforces equal opportunity for girls and women in 

all educational and academic settings, both at the K-12 level and the college and 

university level. Since the enactment of these laws 40 years ago, women have made 

significant advances in fields that were predominantly occupied by males. However, 

when the numbers of women earning degrees in science, technology, engineering, and 

mathematics (STEM) are examined, there remains a critical role for Title IX in these 

fields.  

The American Association of University Women (AAUW) reported that there are 

a higher number of women in science and engineering than in any time in history 

(AAUW, 2008).  The National Research Council (NRC) specifically reported that there 

was an increase from 31% to 37 % in doctorates awarded to women in the sciences and 

engineering between 1996 and 2005 (NRC, 2010). Despite these increases, women are 

still disproportionately under-represented in all fields of engineering, computer sciences 

and the physical sciences. According to the National Science Board (NSB‘s S&E 

Indicators, 2012), women earned 57% of all bachelor‘s degrees in the U.S. in 2009, of 

which only 18% of those degrees were earned in engineering, 14% in aerospace 

engineering and 18% in computer science. Additionally, women earned 42% of physical 

science bachelor‘s degrees in 2009 but only 19% of bachelor‘s degrees in physics. These 

statistics reflect the reality that men still outnumber women at the highest levels of these 

professions.  These facts are important to the topic of interest because it is in high school 

that the choice to pursue a career in engineering and the sciences is made, even for 

receiving doctorates. 
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 As a result of Title IX, several educational and academic initiatives were 

identified and implemented to increase the participation of girls across various fields and 

activities such as all-girl schooling environments. This specialized learning environment 

has been shown not only to increase the achievement of the girls in science and math but 

also to sustain their motivation to pursue these fields as careers. The assertion is that the 

inherent biases that may exist in a co-educational school environment that perpetuates 

these stereotypes will be alleviated in all-girl schools. There has been extensive research 

conducted on all-girl school environments and their impact on girls‘ achievement. The 

report by Sax (2009) addressed the debate over single-sex education with a focus 

exclusively on the experience of female students from single-sex and coeducational high 

schools. It showed statistically significant differences in gender academic engagement, 

higher Scholastic Aptitude Test (SAT) scores, greater interest in and pursuit of graduate 

schools, increase in self-confidence towards their academics, increased confidence in 

mathematical ability and computer skills, greater interest in engineering careers and a 

stronger engagement in the curriculum.  

Numerous studies have identified factors that lead to the underrepresentation of 

women in STEM careers. These factors were germane to the pre-college years. The 

research conducted considered academic achievement, course selection and attitudes as 

indicators of females choosing and attaining degrees in STEM (Astin & Astin, 1992; 

Ethington & Wolfe, 1988; Hitlon & Lee, 1988; Seymour & Hewitt, 1997; Xie & 

Shauman, 2003; Ma, 2009). Achievement in mathematics and science at the high school 

level is critical to success in college-level engineering and natural science curriculum. A 

study done by Ma (2011) posits that despite the decrease in the achievement gap between 
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males and females, this is still a significant influence on whether or not women attain 

success in the STEM fields. There is also a gender gap in science achievement, which  

favors  boys starting from the youngest ages through all levels of schooling (Lee & 

Burkam, 1996; Becker, 1989).  Attitudes towards math and science are also important in 

choosing and attaining STEM careers. Previous studies by Astin and Astin (1992) show 

that math is perceived as a subject that only males pursue. Furthermore, early interest in 

STEM is indicated by a positive self-assessment in math. Additionally, a study conducted 

by Adelman (2006) showed that high school coursework matters more than test scores 

and GPA in students‘ desire to attain degrees in STEM. The gender gap in taking 

advanced high school math courses has narrowed significantly according to Bae et al. 

(2000), but there is still a substantial gap in enrollment in advanced high school science 

subjects.   

 The other learning environment that has a positive impact on girls‘ academic 

achievement is the specialized STEM programs. Since the early 1980s, co-educational 

specialized high schools that are focused on science, technology, engineering and 

mathematics have been heralded as the innovative educational model most effective in 

filling the STEM pipeline. It has been shown that the development of STEM talent and 

this chosen career pathway for gifted STEM students from both genders depend on 

learning environments that sustain the interest and motivation for careers in STEM 

(Subotnik et al., 2010). Studies have shown that girls are interested in science in the 

middle years of schooling, but their motivation to pursue careers in STEM is shaped and 

nurtured in high school. These specialized STEM school models provide advanced, 

challenging and integrated curriculum in math, science and technology, and as a result, 
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are effective in preparing students across both genders to feed into the ―pipeline‖ for 

STEM college majors and careers.   

 Is it possible, though, that in spite of the all-girl regular school and the co-

educational specialized STEM school, there is a third type of learning environment that 

integrates both, and, as a result, effectively and successfully closes the achievement gap 

between males and females in math and science? This third type of learning environment 

combines the previous two models and creates a single-gender school environment or 

program within a school that is focused on STEM.  

Statement of the Problem 

In the United States, as in most other countries throughout the world, females are 

under-represented in the fields of Science, Technology, Engineering and Mathematics, 

better known as the STEM fields. While the number and proportion of women earning 

science and engineering degrees have increased dramatically, there is still a need for 

additional focused steps to increase the representation of females in science and 

engineering.  It is critical that learning systems are developed in order to educate the next 

generation of innovators, global thinkers and leaders in science, technology and 

engineering.   

Evidence exists suggesting that companies, corporations, federal agencies and 

academia all want to encourage women to engage in STEM fields. It is known that 

women bring a different approach and perceptive to problem-solving and the 

development and design process. Additionally, they represent half of the consumer base, 

and their integration into the technology development process can only be of benefit to 

the country (US Department of Commerce, 2011). As a result, it is also imperative that 
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measures are taken to identify fundamental causes which deprive the United States from 

substantial input and develop solutions that can be implemented imminently so that all 

citizens, regardless of gender and/or racial ethnicity can contribute to the growth and 

technological advancement of our country.  

Learning environments that serve as models effectively produce minds ready to  

take on global challenges and to stand as examples for 21
st
 century STEM education. One 

of the crucial steps that must be taken is to remove all the barriers and biases that exist in 

motivating girls to pursue studies in these fields. This must be done as early as middle 

school but is imperative in high school. As such, there is a lack of research that 

documents deliberate steps being taken to include and to increase the representation of 

females in STEM fields starting with measures in high school to improve their 

performance in math and science. It also includes initiatives that are implemented to 

change the attitudes girls have towards math, science, technology and engineering 

careers. There is also little to no data on existing programs that meet the needs of 

underserved female populations, including minority females.  NSF identified a shortage 

of reliable indicators for assessing the quality of STEM education projects and programs 

(Scott, 2009). Katzenmeyer and Lawrenz (2006) stated that there is a lack of validated 

and reliable instruments to provide valuable data on STEM education initiatives, 

includinginstruction strategies, program design and student understanding of conceptual 

framework in math and science. 

This doctoral thesis recognizes the fact that there are few learning systems that 

exist that can educate minority young women to meet that challenge. As a result, this 

study sought to examine and to document the key design elements being implemented in 
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the all-girl STEM-focused programs that are committed to motivating females to pursue 

careers in STEM.  

Purpose of the Study 

The purpose of this thesis research was to conduct a comparative case study that 

examined several all-girl STEM-focused academic programs and assessed the factors that 

contribute to its success in developing future women leaders in STEM. The study 

compared key elements, factors and characteristics of four academic programs that serve 

to improve the academic achievement of girls in math and science and change their 

attitudes towards the STEM fields. Some of the programs serve a racially diverse school 

demographic with most of the girls being from Hispanic and African-American heritage. 

The study was conducted in the context of both gender and race/ethnicity. The study 

included the examination of the influence of the mission statement on the design of the 

academic program, a description of the academic STEM program, the selection criteria 

and recruitment policy of the students, and  an identification of the unique measures that 

were implemented to meet the needs of the minority students. There was also an 

assessment of the professional development activities of the STEM faculty.  As part of 

the data collection process, interviews were conducted with the principals of the schools 

or directors of STEM programs within schools. Data was collected from websites, 

publication and articles, mass media correspondence and from archival data. The primary 

method of recording the interpretations of the data was narrative form. 
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Research Questions 

Given the above stated purpose of this study, the main research question that guided this 

study was as follows:  

 How are all-girl STEM-focused schools motivating females to pursue careers in 

STEM? What are the key design elements of all-girl STEM-focused academic 

programs that motivate them?  

Under this umbrella question were subsidiary questions that focused on the key 

contributors and elements of all-girl STEM-focused schools and informed the main 

research question. 

 How has the school mission influenced the design of the STEM-focused academic 

program? 

 How are the students recruited and selected? 

 What is the academic program? 

 What unique measures, if any, are implemented to meet the needs of minority 

students? 

 How is the STEM faculty professionally developed? 

Significance of the Study  

Scientists and engineers are engaged in solving the most challenging problems of 

our time such as climate change, access to clean drinking water, finding disease cures and 

developing renewable energy systems. According to Marshall (2010), the world is shaped 

by who we can become and who we can become is shaped by the nature and quality of 

our thinking. In order to shape the type of minds that will positively impact the current 

and future global challenges that our world faces, the learning experiences of the students 
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are critical. Subsequently, being able to innovate, create, and collaborate in addition to 

leading effectively, women must be recruited and retained in the STEM workforce 

(AAUW, 2008). Allowing females to contribute to the conversation on what impacts the 

human condition requires a commitment to the education of girls and young women in 

the highly technical STEM fields. A diversity of voices amongst women must also be 

encouraged, meaning value must be placed on including and increasing the participation 

of minority women in these fields.  

According to some researchers, women of color in the sciences face the barriers 

of both sexism and racism (Fancsali, 2002). To date, there has been very little research 

that looks at both gender and race in the relation to girls‘ academic achievement in STEM 

and the factors that motivate them.  There is also very little research, if any, on the impact 

of STEM-focused all-girl academic programs, math and science achievement, and 

motivation to major in these fields.  As a result, it was necessary to explore the 

characteristics of existing girls‘ academies committed to closing the academic 

achievement gap of females in math and science and addressing the promotion of 

minority girls as future leaders in science, technology and engineering. Gender along 

with racial ethnicity in the context of STEM education were the main considerations of 

this case study. Understanding the contributing factors and design principles that increase 

the interest of females in becoming scientists and engineers can lead to fulfilling the goals 

and missions of the U.S. STEM workforce initiatives. The findings of this study can 

assist educational leaders and policy makers who are concerned about the persistent gap 

in interest between women and men in pursuing advanced study and careers in STEM 

fields. It can also influence them to expand and to fund programs that are shown to be 
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effective in building the technological capability and capacity of all citizens not just a 

select few. 

Conceptual Framework  

 

Figure 1. Overview of Data Collection/Analysis/Conceptual Framework of All-girls 

STEM-focused programs 

The conceptual model (Figure 1) describes the process by which this comparative 

case study was conducted. It informed the main research questions that identified the key 

design elements of an all-girl STEM- focused academic program. After each set of design 

elements was identified, themes, trends, similarities and differences among each of the 

programs were highlighted. It addressed the overall purpose for the study, which included 

identifying the mission of the schools and how it influenced the design of the STEM-

focused program, the recruitment and student selection trends, key elements of the 
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academic programs, the trends in how faculty is professionally developed and other 

unique measures that were implemented to meet the needs of the girls. 

Definitions of Terms 

1. Single-gender education "refers most generally to the education of elementary, 

2. secondary, or postsecondary level in which males or females attend school 

exclusively with members of their own sex" (Mael, et al., 2005, p. iv). For the 

purposes of this study, single-gender schools refers to schools with students who 

are exclusively one gender. 

3. Gender differences compare females and males. 

4. Academic achievement for the purposes of this study is defined as the 

performance tests that measure an individual‘s knowledge at a particular time. 

5. STEM studies include physical and biological sciences, computer and information 

sciences, engineering and mathematics. 

6. STEM programs are designed to prepare students with diverse backgrounds to 

pursue technology, engineering and mathematics related fields. The purpose of 

these programs is to increase student achievement by engaging and exposing 

students to innovative science and mathematics instruction while simultaneously 

providing real-life applications. 

7. Advanced Placement is a rigorous academic program that allows students to take 

college-level courses and exams and to earn college credit or placement while still 

in high school. 

8. Academic program means a cohesive arrangement of high school level credit 

courses and experiences designed to accomplish predetermined objectives leading 
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to the awarding of a diploma or certificate. It includes all curricular components 

required to earn an award. 

Summary 

The purpose of this study was to explore all-girl STEM-focused academic programs that 

are committed to educating and to empowering females to be leaders in the fields of 

science, technology, engineering and mathematics. This is a new type of educational 

model on which there is very little to no research. This study attempted to illuminate the 

elements of the academic program, student recruitment and selection, graduation 

requirements and other unique measures that are implemented through these programs. It 

also attempted to find the elements of these programs that are associated with motivating 

females to pursue careers in STEM. Ultimately, the key characteristics of these programs 

and how they meet the mission were identified with a goal of being able to implement 

and to integrate them into other school environments.  The implications of these elements 

were also examined. 

Organization of the Study 

This study is organized into five chapters. CHAPTER I includes an introduction and 

background information for the study. CHAPTER II is an extensive literature review that 

includes the gender differences that exist in high school course-taking, academic 

achievement and attitudes towards STEM fields. It also addresses the impact that all-girls 

schools have on girls‘ academic achievement. Additionally, it includes research 

previously conducted on the impact of specialized STEM high schools on girls‘ 

achievement and the factors that influence the further study of STEM at the college-level. 
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CHAPTER III contains detailed information about the methodology and procedures used 

in the study. CHAPTER IV presents the research findings for each hypothesis and a data 

analysis. CHAPTER V consists of the summary, conclusions and implications for the 

study. 

 



 

 

Chapter 2 

Literature Review 

 The purpose of this study is to explore the key design elements of all-girl schools 

and their commitment to motivating girls to pursue STEM careers. All-girl learning 

environments have been shown to increase the likelihood of females being interested in 

math and the sciences and to improve their academic achievement in those subjects. 

Specialized STEM programs attract highly motivated students who are usually interested 

in very technical fields. Most recently there has been the development of all-girl STEM 

focused programs in which the curricular are centered on advanced science, mathematics 

and technology courses and are comprised of innovative strategies that have been found 

to increase girls‘ interest in STEM fields.  

The following literature review highlights the relevant and compelling research 

conducted on the state of girls and women in science. The review will discuss the 

predictors and factors that have been identified as being instrumental in motivating and 

inspiring females to pursue careers in STEM fields. It will also look at the impact of 

single-gender and specialized STEM learning environments on girls‘ achievement in 

science and mathematics. Additionally, it will highlight studies done on the effectiveness 

of STEM specialized high school programs in feeding the pipeline of future highly 

technical workforce. Lastly, the literature review will contain an analysis of the effective 

elements of 21
st
 century STEM environments.  

History of STEM Education 

STEM education is composed of science, technology, engineering and 

mathematics and was developed in 2001 by Judith A. Ramaley, who was the Assistant 
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Director of Education and Human Resources for the National Science Foundation at the 

time.  Previously known as SMET (science, mathematics, engineering and technology), 

STEM was adopted immediately by higher education institutions and the scientific 

communities. Since the industrial age these four areas had become critical to producing 

the types of innovations, inventions and technologies that the world knows today.  There 

was a feeling that American students were not populating these fields in numbers 

expected and, as such, not contributing to the advancement and growth of America in 

overwhelming ways.  STEM education was developed in order to pique the interest of 

American students in the four areas at a very early age. The intention of educational 

leaders and policy makers was to inspire children at the first and second grade level to 

better grasp science by introducing subjects such as biology and chemistry. Past and 

current government administrations have strongly supported STEM education and have 

implemented various initiatives with the goal of improving the standing of American 

students, in math and science, globally. One of these initiatives came as a result of a 

report by the National Academy of Sciences (NAS) called Rising Above the Gathering 

Storm: Energizing and Employing America for a Brighter Future. In it the  NAS 

recommended an increase of ―statewide specialty high schools to foster leadership in 

science, technology, engineering and mathematics‖ (Committee on Prospering in the 

Global Economy of the 21
st
 century, 2007, p.7). 

But the support for the increase in funding for STEM education is not a widely 

held belief. There are a few critics who believe that it is not wise to continue to invest 

money because of the  shortage of engineering and technical jobs in the last few years due 

to the state of the economy. However, the fact remains that we are in an age driven by 
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science and technology, and it is imperative that American students are not just science 

literate but have deep inquiry-based experiences that will inspire them to pursue careers 

in these fields. 

STEM Overview 

  In recent years, STEM education has received increasing attention, and, as a 

result, states are beginning to reevaluate their individual education system and to develop 

and implement strategies that will best prepare students for jobs in 21
st
 century 

workforce.  According to the National Conference of State Legislatures 

(www.ncsl.org/issues- research/educ/stem-overview.aspx), states are honing in on STEM 

education because of the lack-luster performance of American students in math and 

science compared to the rest of the world. This is also due to the low numbers of 

American students who pursue careers in scientific and technological fields.  

Gender Differences in STEM Education 

In all levels of schooling, females have made tremendous strides in being 

attracted to highly technical subject matter and in closing the achievement gap in subjects 

that historically were only attempted by males. Also, in the science and engineering 

professions, the representation of women is increasing, yet men continue to outnumber 

women. The indication for these trends can be tracked as early as middle school, but 

become most important in high school. According to the National Science Foundation 

report on the federal science and engineering workforce breakdown, there is a significant 

difference in demographic when broken down by gender and race. In 2009, there were 

72% of male scientists and engineers compared to 27% women. If broken out by gender 

and race, 71% were Caucasian women, 13% were African-American women; 10% 
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Asian-American; 5% Hispanic American and 1% Native American.  These are significant 

differences (NSF, 2009) especially among racial and ethnic groups. 

In 1995, black women earned just over 4% of all undergraduate degrees and over 

4% of all science, mathematics and engineering undergraduate degrees (NSF, 2009). 

Hispanic women earned over 3% of all bachelor degrees and slightly over 3% of science, 

mathematics and engineering degrees. In the fields of physical, computer and agricultural 

sciences, 54% - 58% of the bachelor‘s degrees were earned by white males compared to 

35% by white females in agricultural science, 27% in physical sciences and 17% in 

computer science. Asian males earned 4% of the bachelor‘s degrees in physical sciences 

and 7% of the degrees in computer sciences. Additionally, black males, Asian females 

and black females earned 3% of the bachelor‘s degrees in physical sciences and 4% - 6 % 

in computer sciences. 

In the field of mathematics, white males earned about 44% of the bachelor‘s 

degrees in 1994 whereas white females earned 38% of these degrees. Amongst other 

racial groups, both Asian and black women earned 4% of these degrees, and Hispanic 

females earned 2% of bachelor‘s degrees.  

Researchers have found that the key to success in college science and engineering 

majors and subsequently as STEM careers is high school course selection and academic 

achievement (Astin & Astin, 1992; Hyde, 2008; Ma, 2011). Specifically, it has been 

found that students entering college with the high proficiency in mathematics and 

academic competency, are the best prepared to succeed in scientific majors and more 

likely to have higher interest in pursuit of these careers. Studies have shown that these 

two factors, in addition to attitudes held about one‘s ability to excel at these subjects, 
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relate to the pathways of the attainment of STEM degrees in college (Astin & Astin, 

1992; Ethington & Wolfe, 1988; Hilton & Lee, 1988; Seymour & Hewitt, 1997; Xie & 

Shauman, 2003; Ma, 2009). These attitudes include the support of a peer group, which 

has been shown to influence whether or not a particular field is chosen. According to 

Oakes (1990) these three factors are leading attributors to the underrepresentation of 

women in science. Finally, during undergraduate years, the level of attrition from science 

majors is proportionate for men and women even though women have a higher attrition 

from engineering majors than men do (Astin & Astin, 1992). 

Gender Trends in Math and Science Course Selection. According to a report 

done by the American Association of University Women (2008), the enrollment of males 

and females in K-12 math and sciences classes are practically equal. In high school, 

females‘ academic programs in math and science are as challenging as those attempted 

by males (National Center for Education Statistics, 2000). When examined more closely, 

there is a difference by gender in the content of those high school programs. In 2000, 

female pre-college graduates were more likely to have taken algebra II, biology, 

advanced placement and honors biology and chemistry (U.S. Department of Education, 

National Center for Education Statistics, 2000; High School Transcript Study (HSTS:00) 

and indicator 21; Hyde, 2010). Males were more likely to have taken general and 

mechanical physics and computer science. Between 1982 and 2000, the interest in taking 

calculus increased for both males and females. In fact according to Hyde (2010), boys 

and girls are taking calculus at the same rate.  There is also gender parity when it comes 

to advanced placement chemistry. Girls outnumber boys 58% to 42% in taking AP 

biology whereas boys far outnumber girls, 72% to 18%, in AP computer science and 
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similarly in AP Physics B, 65% to 35%, (College Board, Advanced Placement Program 

Summary Report, 2011). 

The advanced placement examination is an opportunity for students to get college 

credits, providing a certain score is obtained.  A score of 3 or higher is viewed as a 

successful score. This is an important indicator because the College Board suggests that 

the chances of success in college in the STEM majors are increased if advanced 

placement courses and their exams are attempted in high school (College Board, 

Advanced Placement Program, 2008). A 2008 study found that students who took 

advanced placement had higher four-year graduation rates than those who did not take 

AP courses. The College Board AP Program (2011) reports that boys outnumbered girls 

in taking AP examinations in calculus, physics, computer science and chemistry (Halpern 

et al., 2007; AAUW, 2008). 

When it comes to racially ethnic groups, both African-American and Hispanic 

American females and males have less of an opportunity to take advanced courses in 

math and science in high school (AAUW, 2010). Because the rigor of these courses is 

necessary for successfully completing STEM majors in college, females and males of 

racial minority groups are negatively affected by their ability to enter these fields (May & 

Chubin, 2003; Frizell & Nave, 2008; Tyson et al., 2007). In 2005, 31% of Asian 

American and 16% of Caucasian high school graduates completed calculus, compared 

with 6% and 7% of African-American and Hispanic high school graduates, respectively 

(AAUW, 2010). According to the National Science Board (2008), one-quarter of Asian 

American and one-tenth of Caucasian high school graduates took either the AP or 

International Baccalaureate exam in calculus, compared with just 3.2% of African-
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American and 5.6% of Hispanic graduates. Despite these dismal statistics, an increasing 

number of minority girls are more prepared in math and science upon graduation to 

succeed in STEM majors than ever before.  

Additionally, females are more likely than males to enroll in college the fall 

immediately following graduation from high school. The data shows that 64% of females 

enrolled in college versus 60% of males (U.S. Department of Commerce, Bureau of the 

Census, October Current Population Surveys [CPS], 1973–2001). But the disparity is in 

the type of fields that are overwhelmingly selected by each gender. Historically, females 

have tended to account for most of the bachelor‘s degrees in fields that often lead to 

lower paying jobs, such as education and health professions. Consequently, males 

predominantly major in fields that lead to higher paying jobs, such as computer science 

and engineering (U.S. Department of Education, National Center for Education Statistics, 

Higher Education General Information Survey (HEGIS) and indicator 29, 2007). The 

National Science Foundation (2009) reported that approximately 20% of male freshman 

major in engineering, computer sciences or the physical science, compared to only 5% of 

females. This data is consistent with the trends in high school course taking mentioned 

previously. 

At the more advanced level of schooling, women‘s representation among doctoral 

degree recipients in STEM fields have trended upwards over the last 40 years. The 

number of doctorate earned by women increased from 6% to 34% in chemistry and 

mathematics and from 3% to 20% in engineering (NSF, 2008). However, advanced 

degrees awarded still trend in traditional patterns. Whereas men account for the majority 

of recipients in computer and information science and engineering, women account for 
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the majority of masters and doctorates degrees in education and health, reported by the 

U.S. Department of Education (2001). 

The outcomes at the workforce level are consistent with the trends in college. 

With the increased representation of women among STEM degrees recipients, women‘s 

representation in the STEM workforce has increased significantly over the past few 

decades, but women are still lagging behind their male counterparts in the STEM 

professions (AAUW, 2008). However, in the specific field of biological sciences 

women‘s presence increased from 27% to 44% and in the field of engineering from 1% to 

11%. Minority women are the least represented group in engineering, making up only 

about 3.7% of those pursuing degrees in 2001-2002 (Engineering Workforce 

Commission, 2002). 

Gender Trends in Math and Science Academic Achievement.  The second 

factor that leads to the underrepresentation of women in math and science is academic 

achievement (Ma, 2011). The NCES reports that academic performance is a key measure 

of success in school because increased achievement in school leads to higher success in 

college in addition to well-paying jobs. Females must be as equally well-prepared as men 

academically so that they have access to the same opportunities. Despite the fact that 

women have made major strides in achievement over the last ten years in high school and 

post-high school education (Buchman, DiPrete, and McDaniel, 2008), they haven‘t made 

equivalent strides in the STEM fields.  Jobs in our technological society require the use of 

highly-complex mathematics skills and scientific knowledge to solve problems, requiring 

proficiency, at a minimum, if not mastery (The Nation‘s Report Card: Mathematics 2000, 
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NCES 2001-517). Despite this fact, the gaps still exists between males and females in 

math and science achievement.  

In the United States, the most important examinations for high school students are 

the Scholastic Aptitude Test (SAT) and American College Testing (ACT). According to 

the AAUW (2010), these tests play the most critical role as the gatekeepers to colleges 

and to increasing one‘s earning potential by acquiring higher levels of education.  In 

thirty years, the ratio of boys to girls who scored above 700 on the SAT math exam was 

13:1; today the ratio has shrunk significantly to 3:1 (AAUW, 2008; Brody & Mills, 2005; 

Halpern et al., 2007; College Board, 2012). AAUW (2008) reports that this positive trend 

shows that education can and does make a difference at the highest levels of mathematics 

achievement. But despite the closing of the gap in math achievement, girls still obtain 

lower scores than boys on the SAT and ACT math exams (National Assessment of 

Educational Progress (NAEP), 1990, 1992, 1996, 2002, and 2003 Mathematics 

Assessments).  

Similarly, when it comes to AP examinations, girls on average earn lower scores 

than boys in math-related STEM courses such as calculus and computer science (Halpern 

et al., 2007; The College Board, Advanced Placement Program, National Summary 

Report, 2002). Trends in science achievement are slightly more promising than that of 

mathematics. For twelfth graders, males outscored females in the 1996 science 

assessment, but they were almost equal in the 2000 assessment. (The College Board, 

Advanced Placement Program, National Summary Report, 2002). However, in the 

advanced placement science subjects such as physics and chemistry, girls scored lower 

than boys (Halpern et al., 2007). 
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Consequently, when race and ethnicity are considered in relation to math and 

science academic achievement, research conducted by the AAUW (2010) found that 

these factors strongly influence test scores. Studies show that African-American and 

Hispanic students score lower on average than their Caucasian and Asian counterparts in 

ACT math, for example. African-American and Hispanic students also have lower high 

school and college graduation rates than their counterparts (AAUW, 2010). African-

American and Hispanic boys and girls share a similar experience when it comes to 

academic achievement even though boys within racial and ethnic groups consistently 

outperform girls. For African-American students, the gender gap for SAT and ACT math 

were much smaller than that of other ethnic groups. Between 1995 and 2007, the gender 

gap for ACT math was 0.2 points on average for African-American students versus 1.2 

points for Caucasian and Asian American students and 1.1 point difference for Hispanics, 

all in favor of boys (AAUW, 2010). 

Despite the high school achievement gap amongst the genders and racial ethnicity 

in the transition to college, women who entered STEM majors tend to be well prepared. 

For first-year STEM majors, females and males are equally likely to have taken and 

earned high grades in the prerequisite math and science courses (Brainard & Carlin, 

1998; U.S. Department of Education, NCES, 2000; Vogt et al., 2007). They also shared 

confidence in their abilities to perform well in math and science. But, studies by Seymour 

and Hewitt (1997) show that many of the women as well as the men leave STEM majors 

early in their college careers. 

Gender Trends in Attitudes towards Math and Science. Studies have 

consistently shown that self-assessment of one‘s ability to excel in mathematics plays a 



25 

 

significant role (Ma, 2011; Seymour & Hewitt, 1997). It is important for students to have 

a positive attitude in mathematics in order to be successful. In a study conducted in 2005, 

Pajares found that the differences between the genders in having self-confidence in 

STEM subjects begin in middle school and increase in high school and college. Several 

studies show that the students think mathematics is the domain of males (Astin & Astin, 

1992; Eccles, 1994; Frome & Eccles, 1998; Hyde et al, 1990). Other studies reported that 

girls claimed to have had less confidence in their math and science ability than boys 

(AAUW, 2008; Ma, 2011; Correl, 2001, 2004). However, it has been shown that with 

previous experience and controlled learning, the gap in self-confidence disappears (Lent 

et al., 1986; Zimmerman & Martinez-Pons, 1990; Pajeres, 1996, 2005 as cited in AAUW, 

2008). 

 According to a report by Dweck (2008), students‘ mindsets play a key role in 

their math and science achievement. These are fixed mindsets versus growth mindsets. A 

number of studies have shown that students who believe that intelligence or math and 

science ability is simply a fixed trait (a fixed mindset), meaning that these are innate 

abilities, have a significantly lower chance of success than students who believe that their 

abilities can be developed (a growth mindset). Additionally, these mindsets have been 

linked to the underachievement of women and minorities in math and science. In a study 

of 373 seventh grade students, Blackwell, Trzesniewski and Dweck (2007) found three 

distinctions between students who held both mindsets. First, the research showed that 

even though the students entered the grade with equal prior math achievement, the 

students with growth mindsets achieved significantly higher grades that those with fixed 

mindsets. Growth mindset is a view of intelligence that promotes developing one‘s 
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capacities by accepting challenges and exerting effort (Dweck, 1986; 2006). A fixed 

mindset is the belief in innate intelligence that need not benefit from development or 

guided practice (Ericsson et al., 1993). Leaving students to ―make it on their own‖ also 

promotes a fixed mindset. Additionally, contrasting the two approaches to learning 

showed that the students with growth mindsets had a bigger commitment to deeper 

learning, a stronger belief in the power of effort and an increased propensity to bounce 

back from major setbacks.  

In addition to the influence of one‘s mindset, there are also stereotypical images 

widely held by females students that scientists and engineers are socially inept (May & 

Chubin, 2003). Xie and Shauman (2006) rejected the claim that the cause of women not 

choosing STEM majors was because they lacked proficiency in high school mathematics. 

This is evidenced by the fact that the gender gap in average mathematics achievement is 

small and has been declining.  

As it relates to females in racial minority groups, the Girl Guides (2012) reports 

found some significant differences in attitudes and interests. Specifically, it was found 

that African-American and Hispanic girls express equal amounts of interest in STEM as 

Caucasian girls, but they had fewer opportunities to be engaged in STEM fields, fewer 

role models and mentoring opportunities, less support from teachers and parents, lower 

achievement in science and mathematics and greater awareness of the biases and barriers 

that exist in STEM professions. However, their confidence and ability to transcend these 

obstacles are high, which is attributed to the influence of innate characteristics as it 

relates to STEM interest and perceived ability in these subjects.  
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Although interest in STEM is high for all ethnic groups (73% of Caucasian girls, 

76% of African-American girls, 74% of Hispanic girls), interest in some aspects of 

STEM is higher for African-American and Hispanic females. African-American and 

Hispanic females are more interested in how things work (African-Americans 82%, 

Hispanics 83%, Caucasians 73%); building things/putting things together (African-

Americans 58%, Hispanics 67%, Caucasians 56%); creating an iPhone app or designing a 

computer or video game (African-Americans 67%, Hispanics 68%, Caucasians 55%) 

(Girls Scouts, 2012).  

Influences in Increasing Girls’ Interest and Achievement in STEM 

Despite the negative trends and gender differences in academic achievement, 

selection of courses, interests and attitudes during high school, research identifies several 

practices that promote learning environments that level the ―playing field‖ for girls and 

positively impact their retention in the science and math disciplines. Studies have shown 

that learning environments and teaching strategies that encourage collaboration, provide 

hands-on experiences, teach the nature of science as it truly exists in a social context, and 

present scientific and mathematical concepts with practical applications are successful in 

narrowing the gender disparities (Campbell et al., 2002; Davis & Rosser, 1996; Hansen et 

al., 1995; Koch, 2002; Lee, 1997; Wenglinsky, 2000 as cited in Fancsali, 2002).  

Studies have also shown that the interest and self-confidence of girls can be 

increased by mentoring, the presence of role models and supportive networks. These are 

critical from as early as elementary school through the span of her science and 

engineering career (Astin & Sax, 1996; Clewell & Darke, 2000; Hansen et al.; 1995; 

Thom, 2001 as cited in Fancsali, 2002). The inclusion of these elements has helped in 
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reducing the negative attitudes about STEM fields that females have (Campbell & 

Steinbrueck, 1996; Ferreira, 2001).  

Additionally, Hansen, Walker and Flom found that girls excel and thrive when 

they are provided with opportunities to be leaders and to explore new ideas. This is 

possible in an all-girl learning environment that is supportive and allows them to discuss 

issues that are germane and relevant to them such as gender, race and ethnicity. 

Furthermore, affording girls the opportunity to make mistakes and take risks is critical to 

their growth and development.  Empowering girls and allowing them to realize their 

dreams and manifest their destinies are also paramount. This means helping them to see 

they have the ability to shape their own future, which is only possible if they are given 

the tools to do so (AAUW, 1996).  

Teaching and Instructional Strategies. Educational psychologists have found 

that in general there are gender differences between how girls and boys learn. Research 

has consistently shown that girls are more critical about their academic performance and 

maintain higher standards than boys. As a result, girls outperform boys in school as 

measured by students‘ grades (Feingold, 1994; Ruble et al., 1993; Dwyer & Johnson, 

1997). Studies have also shown that girls are less self-confident about their academic 

abilities and maintain lower self-esteem in their schooling and experience academic 

difficulties very differently from boys (Pomerantz, Altermatt & Saxon, 2002). 

Additionally, researchers have found a variety of differences in motivation between girls 

and boys; for example, girls respond to authority differently and are more concerned 

about pleasing teachers, parents and other adults (Pomerantz et al., 2002). 
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As a result of these gender differences in learning, some studies have found that 

when it comes to STEM subjects, teaching and instructional strategies are most important 

and impactful for students (Astin & Astin, 1992). Altermatt, Jonanovic and Perry (1998) 

stated that classroom teachers need to actively encourage the participation of their female 

students. It has been found that males are more assertive, and as a result, educators must 

be more proactive in ensuring that both genders are equally taking part in discussions.  

The most effective teaching approaches that have been found to motivate females include 

cooperative learning groups and active learning (Bartsch et al., 1998; Ferreira, 2001; 

Fanscali, 2002). These are environments where students help one another and have 

shown to create a more positive attitude.  

 Some researchers postulate that in addition to fostering collaboration in groups, 

hands-on experiences may boost girls‘ interests (Hansen et al., 1995). Some of these 

activities include handling tools and equipment, constructing and building things, 

physical sciences laboratory experiences, field trips and career counseling, all of which is 

shown to improve girls‘ science achievement and interest in engineering as a career 

(Campbell & Shackford, 1990; Kahle, 1996; NAS, 2007). Also, early exposure to science 

research provides students opportunities to understand the nature of science and goes a 

long way in dispelling myths and stereotypes, allowing girls to envision themselves as 

scientists. 

 However, there are opposing views about the effectiveness of these strategies. 

Some researchers found that hands-on science classrooms and cooperative learning did 

not reduce the gender gap in science attitudes nor increase girls‘ participation and 

achievement (Jononovic & Dreves, 1998; Lee, 1997). Other studies found that boys 
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dominate computer-related and science-oriented activities (Jononovic & Dreves, 1995; 

Kahle, 1996, cited in Boone & Kahle, 1998).  

Cognitive and Learning Styles. Some researchers have suggested that another 

factor that impacts girls‘ STEM participation and achievement is learning styles and 

cognitive abilities. There have been many studies conducted that address differences in 

cognitive style as the reason why there are so few women in STEM. A study of 508 girls 

and boys from age 1 to 16 were examined by Hanlon, Thatcher and Cline (1999), 

evaluating the similarities and differences in brain development rates. The study found 

that there are differences in how the brain develops for boys versus girls. Specifically, 

boys developed four years earlier than girls in the area where spatial memory and 

targeting happens whereas girls developed six years earlier in the area responsible for 

language and fine motor skills (Hanlon, Thatcher & Cline, 1999). According to the 

National Association for Single-Sex Public Education, these findings are important 

because they support the need for different teaching strategies for boys and girls for the 

same subject. If not, then the beliefs or myths held that males are innately more superior 

in mathematics and that they are more suited to be engineers and scientists than women 

will be perpetuated.  

 Spatial visualization and the difference in attitudes towards technology are often 

cited as a factor for gender disparities (Leder & Fennema, 1990). Various meta-analysis 

found large differences in spatial abilities testing in favor of men. Despite these findings, 

research showed that there are instructional strategies that can be used with females to 

have an increased ability in spatial awareness (Hyde, 2010). Hyde‘s (2010) research 

found very little gender differences in computation in favor of elementary and middle 
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school girls. There are no differences when it comes to understanding mathematical 

concepts at a deeper level for all age groups. It was found that for complex problem-

solving, there is no difference in elementary or middle school but a small difference in 

high school and college. This is attributed to the fact that because fewer girls than boys 

enroll in high-school physical sciences, they do not have the opportunity to be engaged in 

the higher-order problem-solving and critical-thinking skills.  

Despite these findings, other studies conducted by Clewell and Anderson (1991) 

found no sex difference in locus of control and spatial visualization, making this theory 

about cognition difference as a reason for the disparity, inconclusive (Fancsali, 2002). 

Learning Landscapes. The other factors that have been identified as having an 

impact on the achievement and interest in science and math fields are the presence of 

mentors and role models in addition to the adult support (Astin & Sax, 1996; Clewell & 

Darke, 2000; Hansen et al., 1995). It has been shown that the self-confidence in girls 

towards STEM subjects improves when they are involved in programs that provide all the 

above-mentioned elements in addition to internships and career guidance and exploration 

(Campbell & Steinbrueck, 1996; Fancsali, 2002; Ferreira, 2001). It is important that the 

girls see themselves as who they want to become. Having female career scientist and 

engineers as people they can emulate goes a long way in dispelling the myth that science, 

technology, math and engineering careers are solely for men.  

Finally, there has been extensive research done on single-gender grouping, 

programs and schools as a way of providing a nurturing environment for girls. There are 

a variety of studies on the effectiveness of single-gender environments on girls‘ academic 

achievement in STEM. Consequently, there are studies that do not propose the single-
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gender environment as the solution to increasing the interest of girls to pursue STEM 

(Leder, 1990 cited in Fanscali, 2002). This topic along with an in depth review of single-

sex schools will be unpacked in the next section. 

Single-gender schools and Girls’ Academic Achievement in Math and Science  

Since the early 1990s, the inequities in coeducational classroom environment and 

the biases towards male students were evident. Moreover, gender inequities in the 

classroom were found to be even more pronounced in traditionally male subject areas 

such as math, science, and technology (Lee, Marks & Byrd, 1994).  A recommitment by 

the US government to permit single-gender schools was renewed in the 2006 No Child 

Left Behind Act (NCLB). The regulation allowed for the establishment of single-sex 

classrooms within a coeducational public school setting.  The new regulations also 

allowed for the establishment of public single-gender schools (NCLB sections 

5131(a)(23) and 5131(c)), provided the following were adhered to: 

1. A rationale provided for offering a single-gender class in that subject; 

2. A coeducational class in the same subject at a geographically accessible 

location can be provided; 

3. A review is conducted every two years to determine whether single-sex 

classrooms are still a necessary initiative to remedying gender inequities.  

These specialized learning environments were thought to be educationally 

beneficial to some students (Salomone, 2006). Since then, there has been extensive 

research done on the effects of single-sex schools on girls‘ academic achievement and the 

identification of the factors or causes of that specific outcome. A report done by Sax 

(2009) looked at the debate over single-sex education with a focus exclusively on the 
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experiences of female students from single-sex and coeducational high schools. Sax 

found that there were statistically significant differences for girls. These included more 

academic engagement, higher SAT scores, greater interest in graduate schools, higher 

academic self-confidence, higher confidence in mathematical ability and computer skills, 

greater interest in engineering careers, stronger predisposition towards co-curricular 

engagement and greater political engagement. Sax (2008) writes in an Education Week 

article the following:  

There is a real gender gap, and it's growing rapidly, but that gap has little to do 

with graduation rates or college-entrance rates, parameters that are given great 

emphasis in the report. The real gender gap is not in ability but in motivation - not in 

what girls and boys can do, but in what girls and boys want to do, specifically, in what 

they want to learn, and how they want to learn it. 

(http://www.edweek.org/ew/articles/2008/06/18/42sax_ep.h27.html) 

Studies have shown that single-sex education for girls have three advantages. In a 

girls‘ single-sex environment, educational opportunities are expanded, learning and 

instruction is tailored specifically for girls, and the girls have greater autonomy (National 

Association for Single-Sex Public Education, n.d.). Researchers have found that 

motivating and encouraging girls to pursue the physical sciences and engineering fields 

require different teaching approaches. Whereas a physics course for boys is started with 

the fundamentals of kinematics and mechanics, using examples of race cars to 

demonstrate the concept of acceleration, this explanation is ineffective for girls. The 

chance of females having the opportunities at home to tinker with devices that are 

electrical or mechanical such as carts, bicycles, car radios, motors, among other things, is 
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slim. Yet, these are the types of experiences that allow a student to better and naturally 

understand physical science concepts. Sax (2005) opines that starting with light and wave 

theory would be a more effective instructional strategy for teaching girls physics. As a 

result, it is found that female students rely more heavily on rote memorization of facts 

rather than having fundamental conceptual understand and reasoning than their male 

counterparts, specifically in physics or pre-engineering courses (Hazari, Sadler & Tai, 

2008). This strategy, as mentioned earlier, is one that cannot sustain the interest of 

females in STEM subjects, leading to the low enrollment of these fields in college.  

Trends in Girls Achievement and Attitudes in Math and Science. There have 

been a multitude of studies conducted on the effect of single-sex classrooms and schools 

on girls‘ academic performance and attitude. Many researchers found a positive effect on 

girls and less of an effect on boys. In 1985, Riordan conducted a study that compared 

various types of Catholic single-sex private schools with Catholic and public 

coeducational schools. Using a sample size of white students, Riordan examined 

differences based on the following measures: reading and math scores, verbal and math 

SAT scores and a 1979 measure of academic attainment. Researchers found that girls in 

the single-sex Catholic schools had a greater engagement in their academics and a higher 

improvement in their achievement in contrast to the public coed schools (Riordan, 1985). 

Riordan‘s conclusion was that the context of the single-sex environment had higher 

expectations for girls, and thus, they performed better. Subsequently, Riordan conducted 

another study in 1994, with the objective of further defining the effects of single-sex 

environments on various students‘ populations by gender and race. He found a 

significantly higher academic achievement for African-American and Hispanic students 
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in single-sex Catholic schools compared to their peers in coeducational schools. They 

also gained abilities in leadership and other attitudinal areas. This result was found for 

boys of racial and ethnic groups also. He opined that the differences were due to type of 

curriculum, amount of homework, discipline, parental interest and the presence of 

successful role models (Riordan, 1994; Garcia, 1998; Smyth, 2010). Other researchers 

such as Lee and Bryk (1986) and Bryk, Lee and Holland (1993) found similar outcomes. 

 Lee (1997) cautions that the conclusions drawn from studies on the positive  

effect of Catholic single-sex schools on girls‘ achievement cannot necessarily be 

translated to other single-sex school environments, unless specific characteristics were 

present. The characteristics identified were the elements of effective schools that 

produced high achieving female students. These included small class sizes that allowed 

students to get more personalized attention, a curriculum that stressed deep learning and 

high level of academics and pedagogy, and a high level of expectations from teachers. 

She states that these are elements that can be implemented into any school environment. 

  Other studies also found that females who attended a coeducational school but 

were part of an all-female classroom within the school showed increases in their self-

confidence and better attitudes towards their classes (Haag, 1998). Girls also have the 

impression that single-sex classrooms or learning environments are more orderly than 

coeducational. Some studies report that single-sex schools are acknowledged as ―doing 

something different‖ and that there are elements of this type of design that coeducational 

environments can incorporate (Haag, 1998).  

 Consequently, the results were more consistent for females in math and science. 

Researchers found that girls in single-sex schools had higher achievement, greater 
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motivation and more positive attitudes towards math and physics (Cherney & Campbell, 

2011; Haag, 1998; Mael, 1998). They perceived these subjects in a less stereotypical 

way. However, Cherney and Campbell found that despite the increase in their ability to 

succeed in these areas, females had no change in motivation towards pursuing STEM 

careers. Other research found the girls in single-sex schools outperformed their 

counterparts in coeducational schools in math tests (Crombie, 2002) and had a more 

positive attitude towards computer science (Jones & Clarke, 1995). Female students also 

had the perception that they had greater support from their teachers than males perceived 

their support to be (Crombie & Armstrong, 1999).  

 In other research, there are mixed findings about the impact of single-gender 

schools versus co-educational schools. Lee (1998) found in her research conducted on 

independent private high schools in the U.S. some outcomes favored mixed-genders and 

some favored single-gender. When achievement was measured in numerous studies 

conducted, 23 out of 39 showed no significant impact, 15 showed impacts in favor of 

single-sex education, and 1 showed finding in favor of coeducational schools (Mael et al., 

2005).  Similarly, a report by Smithers and Robinson (2006) assessed that no strong 

evidence was found in favor of single-sex schooling. 

 In summary, the research on the positive impact of single-gender schools on 

females attitudes and achievement is mixed and contradictory when taken as an aggregate 

(Crombie, 2002). However, the literature suggests that there are specific elements of 

single-sex learning environments that make them successful, and, as such, they can be 

implemented in coeducational learning environments.  
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All-Girls STEM-focused program. There has been very little research 

conducted on all-girl learning environments that focus on STEM such as a school within 

a school, segregated science classrooms or, more importantly, a high school that focuses 

its curriculum mainly on science and math. But the report by Martin (1996) looked at the 

role of the teacher in specifically creating a gender sensitive environment in an all girls‘ 

physics class and the effect of that environment on the girls. Martin says the role of the 

teacher was seen to be significant in increasing the interests of girls in the sciences and 

meeting the needs of girls in studying highly technical subjects, specifically physics. 

Their knowledge of inventions strategies to address the needs and to fulfill the 

expectations of the girls and teachers was identified as being crucial. Teacher‘s 

knowledge of gender issues, gender sensitive environments, alternative instructional 

practices and diverse curricular materials is a minimal expectation. 

The Foundation for the Education of Young Women (FEYW), a non-for-profit 

and charitable organization,  has a mission of educating girls from underserved 

communities to excel at academics in high school. Specifically, they support single-

gender, college-preparatory education in Texas and beyond, providing young women 

with the academic and leadership skills to achieve success in college and in life.  They 

opened their first school in Dallas in 2004, the Irma Rangel Young Women‘s Leadership 

School, which has achieved a one hundred percent high school graduation and college 

matriculation rates in 2012. Based on the success of their first school, the FEYW has 

established additional partnerships with independent school districts in San Antonio, 

Lubbock, Austin and Houston. Each school is built on the core values of College 

Readiness, Responsible Leadership and Wellness Life Skills. The Foundation is focused 
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on reversing the gender trends in academic achievement specifically for racial minority 

females in Texas. The data shows that almost 30% of female students in Texas do not 

graduate from high school and an even greater percentage of Hispanic and African-

American females. The vision of the organization is that the FEYW schools will serve a 

diverse student body of 3,000 urban girls who will be given an opportunity, through 

academic success, of attending and graduating from college. The FEYW also has a vision 

of their schools being recognized for outstanding science, math and technology teaching 

programs, a distinctive leadership program for girls and an emphasis on global and public 

policy issues (http://www.feyw.org). 

Specialized STEM Schools and Girls’ Academic Achievement  

Specialized STEM high schools are seen as the ―crown jewel‖ of school districts 

and of states (Subotnik, 2010). They usually attract the most talented students, who 

mostly have an interest in the sciences and mathematics. To date, all the schools that are 

coined as specialized STEM schools are coeducational learning environments. These 

schools come in various educational models such as residential, local magnets, 

specialized schools-within-schools, or afterschool programs and regional centers with 

partial-day activities. Researchers agree that it is the learning and educational 

environment that is essential in developing talent in STEM fields and producing sustained 

interest and motivation to pursue careers in STEM (Subotnik, 2010).  

Studies have shown that the elements of a learning environment that produces 

STEM talent are secondary school environments with a challenging and rigorous 

curriculum, teachers who are experts in the courses they are teaching and an environment 

that allows for collaboration and stimulation among peer students (Bloom, 1985; 
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Marshall, 2010; Subotnik, Duschl & Selmon, 1993; Tai, Lui, Maltese & Fan, 2006). 

Additionally, Brody (2006) suggested that there are several factors that encourage 

students to aim for mathematical and science careers including great academic instruction 

in math and science at an early age and opportunities to be engaged in hands-on 

activities, exposure to the connection between academic instruction and its application in 

the real world, opportunity to seek role models and mentors who are scientists, engineers, 

mathematicians and technologist and peers who share similar interests. Brody (2006) also 

suggested that the success of instructional STEM programs can be measured short term 

by students‘ increasing interest, confidence and enhanced views of the utility of the 

STEM fields. In the long term, successful STEM programs would be evaluated on the 

academic achievement in advanced courses and the number of students that sleeved 

STEM majors in college and a career. 

 A more in-depth study by Bloom (1985) examined the factors that were 

important in generating highly functional and accomplished neurologists and 

mathematicians. His research showed that talented individuals were developed in the 

following way: the presence of the 1
st
 teacher or set of teachers who were passionate 

about the particular math or science subjects they were teaching and transferred that 

excitement and passion to the student; it was important that the teacher‘s instruction 

provided rules, content, values and skills that allowed access to premier knowledge in the 

specific fields and the deep understanding of the nature of the field. He also found that 

the presence of mentors in the chosen field was critical.  

Many researchers believe that a school that is focused and centered on STEM 

with all the elements mentioned earlier and that attracts the best and the brightest students 



40 

 

with an interest in the sciences and mathematics is the solution to the dilemma of a 

shrinking STEM pipeline. However, if we would like to drive a 21
st
 century population 

that is science literate, then we must move towards ―inclusive‖ STEM environments 

where there is science instruction for all, not just the brightest students and ones that we 

deem more important than others. 

History of Specialized STEM schools. The first specialized STEM high school 

was the Stuyvestant High School in New York that was founded in 1904 as a ―manual 

training school for boys‖ but was converted to a coed and science magnet in 1969 

(http://www.stuy.edu). But over the past decade, there has been the establishment of over 

one hundred of these specialized learning environments that are trying to meet the needs 

of the America COMPETES Act (2007) that calls for the strengthening of public 

secondary educational opportunities in science, technology and mathematics. The 

importance of the establishment of these types of schools always reflects the economic, 

education or political climate (Thomas & Williams, 2010). After concerns were raised by 

educators of gifted students and scientists about STEM education, numerous states 

established residential, secondary STEM schools (Lederman, 1992; Stanley, 1987). They 

were meant to serve the needs of academically talented students and to be an incubator 

for best STEM educational practices. According to Goldhaber and Brewer (2000) and 

Hill (2007), higher academic achievement was a result of the certification and subject 

matter expertise of the teachers. 

In 1999, the National Consortium for Specialized Schools of Math, Science and 

Technology (NCSSSMST) conducted a three year study that looked at the impact of 

specialized STEM experiences on students‘ college and career directions. They also 
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examined the extent to which this specialized type of learning environment contributed to 

the critical thinking, creative thinking, research skills and ethical decision making of its 

students. The study surveyed 1,032 graduates from specialized STEM schools and the 

results showed that 60% of college freshman (n = 590) expressed interest in earning a 

STEM undergraduate degree. Additionally, 55% of the seniors (n = 442) earned a STEM 

degree; 75% of the students stated that they would attend graduate school and major in 

STEM while 40% anticipated earning a doctorate degree (Blaisdell & Tichenor, 2002). 

There qualitative aspects of the survey showed that students rated their experience in 

these specialized high schools more favorably that their college experiences. These 

experiences specifically related to the level of expertise of the teachers, the quality of 

instruction and the attention paid to the students. The findings in this study also indicated 

that specialized STEM school graduates are pursuing degrees in science and engineering 

at a higher rate than the national average. Thomas (2000) reports that 10% of graduates 

pursue a math degree compared to 3% of students nationwide, and 51% of graduates 

pursue degrees in science compared to 23% of students nationally. 

A longitudinal study conducted by Subotnik et al. (2011) looked at the effects and 

impacts of specialized STEM schools on influencing high school graduates to complete  

STEM majors. In comparison, 46.6% of high performers in science and mathematics 

went on to graduate with a STEM-related college degree versus 64.9% of graduates from 

science, mathematics and technology (SMT) schools, almost a twenty percent difference. 

Consequently, for students who entered SME schools with interests other than STEM, it 

appeared that this specialized type of schooling did not change their original interest or 
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direction. This finding is consistent with earlier studies that highlighted the importance of 

establishing prior interest in STEM (Tai, Liu, Maltese, & Fan, 2006). 

 Despite the success of the exclusive specialized schools in inspiring high 

academic achievement and pursuit of careers in STEM fields, there is a school of thought 

that believes that relying solely on talented and gifted students in STEM is not the way to 

reverse the current demographic trends and STEM participation rates. Some scholars and 

policy makers feel that the U.S. needs to inspire, engage, educate, and employ as broad a 

population as possible in STEM-related fields. This can be done by a new school concept 

called the ―inclusive STEM school.‖ This type of learning environment offers a STEM-

focused college-preparatory curriculum to students from groups historically 

underrepresented in STEM fields (Means et al, 2008).  

 The inclusive and selective STEM schools appear to offer similar programs as it 

relates to course requirements, instructional approaches and opportunities to take college 

courses while in high school.  However, at an inclusive school, teachers are less likely to 

have majors or advanced degrees in STEM fields like they would in a selective school. 

The inclusive school also will be less likely to offer the breadth of advanced placement 

courses than a selective school. The differences will also exist in the level of 

personalization that comes from remaining in intact groups with teachers over multiple 

years and to provide contact with mentors in STEM fields who mirror the students in 

terms of background. Despite the slightly different structure between both types of 

school, the inclusive school is a potential option for increasing the representation of all 

women in STEM fields.  
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Specialized STEM school of math and science geared toward women and 

minorities. All the specialized STEM schools that exist and that are part of the 

NCSSSMST are coeducational learning environments. There are a few though that are 

committed to gender parity in these fields. This means that almost half of the students 

admitted are females. The California Academy of Mathematics and Science (CAMS) is 

an example of one of these specialized schools that admits a high percentage of females 

and a percentage of minority students that surpasses the national average. It is a four-year 

comprehensive public high school located on the campus of California State University, 

Dominguez Hills (http://lbcams.schoolloop.com). It was first opened in 1990 and is 

committed to increasing the number of mathematics and science graduates, specifically 

women and minorities. The genders are comparable with 50.6% female and 49.4 % 

males. Ethnicity and race are as follows: African American 13.4%, American Indian or 

Alaska Native 0.2%, Asian 27.2%, Filipino 13.3%, Hispanic or Latino 30.8%, Pacific 

Islander 0.8%, and white (not Hispanic) 14.3%. Upon graduation, 70% of the class of 

2004 had declared majors in science in math, engineering and technology (Shannon, 

2006). 

 Another example of a specialized STEM school that is committed to gender parity 

is the Illinois Math and Science Academy (IMSA) in Aurora, Illinois. Internationally 

recognized, IMSA has a mission of developing creative, ethical leaders in STEM 

(www3.imsa.edu/about/profile). It has a population of 650 students from urban, suburban 

and rural communities throughout Illinois. Its demographic makeup is 48% female and 

52% male. Ethnicity and race are as follows: Asian 47.2%; Caucasian 44.9%; African 

American 9.5%; Hispanic/Latino 7.8%. Between the years 1998 and 2011, 99% of the 
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IMSA graduates enrolled in college. Even though the school does not report the number 

of their graduated that enroll in STEM majors, there is an indication that a high 

percentage of them pursue STEM fields. The types of colleges and universities the 

graduates attended were Massachusetts Institute of Technology (M.I.T.), Carnegie 

Mellon University and Case Western Reserve University, just to name a few.  

Trends in Girls Achievement in Math and Science in Specialized STEM 

environments. Since most if not all of the specialized STEM schools are coeducational, 

very little data exists on the impact of these types of schools on specifically the academic 

achievement of all females, including those of racial minority groups. But the study done 

by Subtonik (2011) on specialized STEM schools analyzed the data from a gender 

perspective, comparing males and females. It showed that having an opportunity to 

conduct original and innovative research, which is usually a hallmark of these schools, 

was a big driver for the successful pursuit of STEM careers. There were similar results 

when it came to the importance of internship and mentorship (Rosser & Lane, 2002; 

Zuckerman, 1977).  

Effective 21
st
 Century STEM Learning Environment 

We live in a time where we face unprecedented global challenges that are 

complex, interdependent and would not change based on our current mode of thinking 

(Kao, 2007). Marshall (2010) says in her report on the re-inventing of specialized STEM 

academies that our thinking shapes our world. The ability to solve the problems our 

world faces depends on the types of minds, shaped through a global STEM education. 

She says the following: 
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Decidedly different global STEM minds that can critically discern, analyze and integrate 

patterns within vast amounts of unstructured data; deftly and responsibly change course 

when hypotheses, predictions and ―proven strategies‖ fail; ethically unravel and resolve 

complexity; creatively generate new knowledge, new questions, and new ideas, and 

globally collaborate to wisely improve the human condition are essential to our future. (p. 

48) 

 

In order to shape minds that are creative, innovative, analytical and equipped to solve the 

challenges of the 21
st
 century, the design of specialized STEM learning environment 

must be reconsidered (Marshall, 2005). According to Begley (2007), in a cognitive 

context,), the function and structure of our brain adapts to what is learned and how we 

think. Shaping and developing our innate curiosity, habits of mind and ways of thinking 

and being happen through repetition of practice and experience (Begley, 2007). Palmer 

(1993) opines that the design of the learning environment and the mode of education 

shape the soul and the mind. To educate the next generation of STEM knowledge 

creators, innovators, thinkers, entrepreneurs and global leaders with capacities to 

understand and solve complex problems, to be inventive in creating solutions and to be 

the ethical change agents, their experience and immersion in practice must be different 

from what currently exists (Beers, 2009; Lemke et al., 2003; Marshall, 2010). This new 

type of learning environment would provide an experience that is rooted in learning the 

true nature of science, which happens through engagement, inquiry, exploration, 

collaboration and the generation of more questions than answers. According to Marshall 

(2010), today‘s science education is focused on memorizing facts, teacher-centered 

instruction, acquiring knowledge within disciplines as opposed to interdisciplinary, and 
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―one size fits all‖ learning, competition, and independence.  ―The current method of 

teaching science,‖ she says, ―is disparate from the true nature of science leading to the 

disinterest and discouragement of students wanting to pursue careers in science‖ (p. 51). 

 The role of the teacher in a 21
st
 century classroom makes the shift from teacher-

centered or expert to that of facilitator. The focus is about using and applying information 

in relevant ways versus knowing.  According to Lemke et al (2003), students who are 

best prepared for the 21
st
 century will be in a continuous cycles of learning that will 

promote a deeper level of understanding of the content and develop critical skills for 

future. 

 In order to ignite and to nurture global STEM minds in the 21
st
 century, STEM 

academies must be redesigned. According to Marshall (2010), STEM academies do not 

only serve gifted and academically talented students, but they serve as catalysts for 

innovation and excellence in STEM teaching and learning. This new type of learning 

environment will facilitate inquiry and research and interdisciplinary learning with a 

focus on high level thinking, knowledge and skills acquisition (Marshall, 2010). It will 

also accommodate innovation and design center that focuses on creation of ideas and the 

application of STEM in addition to global leadership and social entrepreneurship facility 

that focuses on developing globally conscious students who can learn to solve real-world 

challenges. Finally, the integration of all three of the domains listed previously is the 

leadership, innovation and knowledge exchange that acts as a place for collaboration. The 

concept of a new type of learning environment is innovative in itself and carries the hope 

that the passion and creativity are ignited and talents are nurtured, allowing students 

follow their dream (Marshall 2010). 
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Summary 

 This literature review has taken a comprehensive look at all of the factors that 

impede the involvement of females in the STEM fields. Starting with the gender trends 

and differences in high school course selection, academic achievement and attitudes 

between boys and girls, we see that girls lag behind the boys in all areas of scientific, 

mathematical and technological achievement. In math achievement, girls have become 

significantly more proficient over the last three decades but still are slightly behind the 

boys. In science achievement the disparities exist in physics and chemistry. These are 

also the courses along with computer science that have significantly less participation by 

girls versus boys. This is especially true in the advanced placement courses. In terms of 

gender differences in attitudes, girls still maintain, on average, a negative stereotype 

about the image of a scientist or engineer. Because of this stereotype, girls do not pursue 

careers in STEM even though they express as much interest as boys upon graduation. The 

gender differences were also discussed in the context of race and ethnicity.  Very little 

research exists on females of ethnic groups and how they perform in STEM. This is due 

to the fact that most researchers have chosen to study females overall with the data 

overwhelmingly representing white females in addition to studying minority group as a 

whole. The little data that does exist shows even wider gaps in achievement, proficiency, 

and course selection between African-American, Hispanic, Native American and their 

Caucasian counterparts. The gap for Asian-American females is much smaller. 

 Factors that influence females to pursue STEM careers were also discussed. The 

review included strategies shown to engage more girls in the sciences and mathematics 

that can be implemented in high school classrooms. These included teaching and 
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instructional strategies, understanding the difference in cognitive development and 

learning styles between the sexes and learning environments. 

 There was then a discussion on single-sex schools as an alternative learning 

environment that, in some cases, has shown to boost the self-esteem and self-efficacy of 

girls, and as a result, they have had higher academic achievement, especially in the 

sciences and math, than their counterparts in coeducational environments. The review 

also included an assessment on the impact that specialized STEM schools are having on 

students, particularly female students. This type of learning environment is relatively 

new, so even though there is a plethora of data on the school‘s contribution to motivating 

high achievement in students, there is still very little data on the effect of these schools on 

females of all ethnicities. 

In summary, findings suggest that gender disparities in STEM occur because 

women are less likely to pursue STEM for all the reason listed, but racial disparities 

occur because fewer African-American and Hispanic students are prepared for STEM in 

high school. Understanding gender disparities and differences in STEM education must 

include race and ethnicity. This research study intended to fill that gap by performing a 

comparative case study on several all-girl schools that are focused on educating mostly 

minority students in science, mathematics and technology. The study ultimately identified 

the key design drivers for these specialized schools that are effective in increasing the 

interest and subsequent engagement of females in STEM careers.



 

 

Chapter 3 

Methodology 

This chapter describes the method that was used for this research study, which is a 

comparative case study using qualitative research method. The comparative case study 

examined four all-girl schools with STEM-focused academic programs. A case study is 

an empirical inquiry that investigates a contemporary phenomenon in-depth and within 

its real-life context through using a variety of data sources (Yin, 1996). The objective of 

this research study was to explore and understand the real-life phenomenon of what it 

takes to motivate and inspire females, specifically minority females, to pursue the 

traditionally male-dominated fields of science, technology, engineering and mathematics. 

The exploration of this phenomenon occurred in the context of all-girl STEM-focused 

schools or programs. The study first sought to analyze each all-girl school to determine 

the elements that are in place to fulfill the mission of motivating females to pursue STEM 

majors in college and participating in the STEM workforce. These schools serve to 

provide an opportunity for girls to take advanced coursework in math and science, to 

improve the academic achievement of girls in math and science and to change their 

attitudes towards the STEM fields. The study then sought to compare the elements of the 

four academic programs with each other.  

Research Questions 

 

Given the above stated purpose of this study, the main research question (MRQ) 

that guided this study is as follows:  
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 How are all-girl STEM-focused schools motivating females to pursue careers in 

STEM? What are the key design elements of all-girl STEM-focused academic 

programs that motivate them?  

Under this umbrella question are subsidiary questions that focused on the key 

contributors and elements of all-girl STEM-focused schools and informed the main 

research question. 

 How has the school mission influenced the design of the STEM-focused academic 

program? 

 How are the students recruited and selected? 

 What is the academic program? 

 What unique measures, if any, are implemented to meet the needs of minority 

students? 

 How is the STEM faculty professionally developed? 

Comparative Case Study Overview  

A comparative case study also known as a multiple-case design is a variant of a 

single case study within the same methodological framework (Yin, 1996). A multiplecase 

study enables the researcher to explore differences within and between cases. The goal is 

to replicate findings across the cases (Yin, 2003). In this study, the researcher explored 

each of the four STEM-focused academic programs individually and then compared each 

of the programs to each other. Several cases were examined to understand the 

similarities, differences and trends between the cases.  

So why did this case study research method fit my study? According to Yin 

(2003), a case study design should be considered when the focus of the study is to answer 
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how and why questions, you cannot manipulate the behavior of those involved in the 

study, you want to cover contextual conditions because you believe they are relevant to 

the phenomenon under study, or  the boundaries are not clear between the phenomenon 

and context. A comparative-case study was chosen because in this research study, the 

case focuses on factors that motivate females to pursue STEM majors within the context 

of all-girl STEM-focused college preparatory schools. It is in this school setting that the 

girls have access to a specialized and advanced academic program, they are expected and 

encouraged to increase academic achievement in math and the sciences above that of the 

local district and state, and the opportunities exist to challenge the girls‘ attitudes toward 

math and science. All of these contextual conditions were relevant to the phenomenon 

under study. Finally, the boundaries were not quite clear between the motivating factors 

for females pursuing STEM majors and the role of the all-girl STEM-focused school. It 

would have been impossible for me to have a true picture of what, in practicality, 

motivates females to pursue STEM majors without considering the context within which 

it occurred. 

Multiple-case studies have distinct advantages and disadvantages in comparison 

to single-case designs. According to Herriott and Firestone (1983), the evidence for 

multiple-case designs is more compelling, and, therefore, the overall study is considered 

more robust. It can however require extensive resources to execute, sometimes beyond 

the means of a single student or researcher. This type of method also requires a 

replication design.  In Hersen and Barlow‘s (1976) view, the replication logic is 

analogous to that used in multiple experiments. Each case must be carefully selected so 

that (a) predicts similar results (the literal replication) or (b) predicts contrasting results 
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but for anticipatable reasons (a theoretical replication). In this study four cases were used 

in the design with the hope that the results were all predictable across all the cases, 

therefore using literal replication logic. There were, however, some outliers or unique 

elements that were part of one or more of the school STEM programs, which was 

possible with four cases. 

In summary, this research employed a comparative case study as the tool for 

inquiry, and as a result the researcher embarked on collecting replicable data from each 

case and analyzing it. This analysis was followed by a comparison of these findings 

across the selection of schools as shown in Figure 2. During the comparative phase of the 

data analysis, a deductive method was used to establish patterns, themes, trends, 

similarities and differences. This then led to a set of identifiable key elements and 

characteristics of all-girl STEM-focused schools. The researcher employed the use of 

publicly available descriptive data and documents, archival test records, news articles, 

website information and phone interviews with the principals.  

Research Design Framework  

According to Yin (1996), another important step in replication procedures is the 

development of a rich, theoretical framework. The framework needs to state the 

conditions under which a particular phenomenon is likely to be found as well as 

conditions that it is not likely to be found. The theoretical framework later becomes the 

context in which new cases are generalized.  The framework identifies defines 

relationships and identifies the entitites that are part of the construct.  It is based on logic, 

theory and/or experience and provides the researcher the opportunity to information that 

can be catergorized (Miles & Huberman, 1994, p. 18). 
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Figure 2: Study Design Framework 

Figure 2 depicts the conceptual framework for this research study. In the 

innermost circle are the design elements or constructs, the details of which informed the 

factors that motive girls to have above average academic achievement in math, science 

and technology, all within the context of each of the all-girl schools or programs. The 

development of the framework was based on the literature and my personal experience. It 

should be noted that the framework does not display relationships between the constructs. 

The framework was completed as the study progressed. As the data was analyzed, the 

relationships between the proposed constructs were revealed. 



54 

 

Site Selection Process 

In determining the sites that were selected to be a part of this multiple case study, 

the researcher was already knowledgeable about several all-girls schools and programs 

whose mission stated the goal of motivating girls in science, technology, engineering and 

mathematics. However, an additional search was needed to identify other programs. This 

required the development of a criterion for the selection. From the literature review that 

addressed single-gender schools, a search was done through the National Coalition of 

Girl Schools (NCGS) website. This mission of this organization stated the following: 

NCGS is a leading advocate for girls‘ education with a distinct commitment to the 

transformative power of all-girls schools. The Coalition acts at the forefront of 

educational thought, collaborating and connecting globally with individuals, schools, and 

organizations dedicated to empowering girls to be influential contributors to the world 

(http://www.ncgs.org). 

At the NCGS website, there was a list of member schools, all located in the 

United States, which were public, magnet, charter and private schools. After identifying 

the list of girl schools that belong to this organization, a second criterion was developed 

based on the mission of the schools. Since this research study was focused on girls‘ 

schools or academic programs committed to motivating females in pursuing majors in 

STEM, the mission statements of each school had to align with that objective. A third 

criterion was developed to address the fact that this study was also focused on minority 

females. Most of the schools selected had a high percentage of girls from underserved 

communities. 



55 

 

 

Figure 3: Map of US Selected Schools  

An additional internet search was done using the following key words: all-girls 

schools, all-girls STEM schools, all-girl STEM-focused schools, girls STEM programs, 

all-girl college preparatory schools, leadership schools for girls, all-girl public schools. 

Finally, a selection of four schools was made to be a part of this multiple case study. 

Figure 3 shows the approximate locations of the four cases. Table 1 provides a summary 

of the selected school sites. 
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Table 1 

Description of Selected School Cases 

 

Subject Selection 

This research was conducted at four school sites. These schools were selected 

because they met the criteria of being all-girl schools focused on educating mostly 

minority girls in STEM subjects. Because of the diversity in location of the sites located 

throughout the United States, visiting the school campuses would have been unlikely for 

the researcher. The research design also only required the participation of one subject 

from each school. A purposeful sample of four participants was selected based on a 

criterion that was met by their schools. The research questions were structured in a way 

that only needed the voluntary participation of the principal of the school or the director 

of the STEM-focused academic program. Due to the locations of the selected sites, a 

phone interview with the participants was conducted. An email correspondence 

(Appendix D) was sent to each of the perspective school principals and directors for a 

request to participate in this study. Upon approval, a consent form (Appendix B) was sent 

Pseudonym Location 

USA 

Grade 

Level 

Year 

Founded 

Year STEM 

program was 

founded 

Locale Charter 

/Public 

/Private 

Student 

Enrollment 

A - Curie 

Academy 

North 

West 

EC-12 1876 1998 Suburban Private 830 (300 in 

STEM) 

B - Goodall 

Academy 

South 6-12 2009 2009 Small 

City 

Charter 203 

C - Ochoa 

Academy 

South 6-12 2007 2007 Small 

City 

Public/ 

Magnet 

700 

D - Jemison 

Academy 

South 6-12 2010 2010 Large 

City 

Public/ 

Magnet 

200 
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that provided the details of voluntary participation and that withdrawal from the study 

was possible at any time without penalty or loss of benefits. Participants were informed 

that their identity will be held in confidence and will remain anonymous. They were also 

informed that there was no foreseeable risk to participation.  

Data Sources  

A hallmark of case study research is the use of multiple data sources, a strategy 

which also enhances data credibility (Patton, 1990; Yin, 2003). The data sources that 

were used was a combination of publicly available data such as documentation on each 

case including mass media correspondence, archival records that included test scores, 

demographic information, and telephone interviews. These data sources were necessary 

to answer the research questions posed in this study. Pseudonyms were used to conceal 

the names and website information of any participants in his study. In case study, data 

from multiple sources were converged during the analysis phase rather than handled 

individually. According to Baxter and Jack (2008), each data source is one piece of the 

puzzle with each piece contributing to the researchers understanding of the phenomenon 

under study. The convergence of the data strengthens the findings as various threads of 

data are woven together for a greater understanding of the case. 

Documentation. Information found on the school‘s websites and other available 

documents such as news and press articles that appeared in the mass media or in 

community newspapers were used to provide important details about the school‘s 

mission, admission criteria, graduation requirements, academic program including the 

type of courses and achievement test scores in math and science. Documents were also 

collected from multiple sources including school websites; State Department of 



58 

 

Education archived test score databases in the case of public and charter schools, and 

school application. Due to the fact that documents are not always accurate, possibly 

edited or interrupted, this source of data was used to corroborate and augment evidence 

from other sources.  

Archival Records. This source of data was taken from computer records and files 

were the information found on the Department of Education sites, National Center for 

Educational Statistics and the National Science Foundation databases. The types of data 

that was collected from sites such as these were test scores and academic achievement 

data, school demographics and school-specific data such as mission statements and the 

academic programs of each case.  

Academic Achievement in Math and Science. One of the sets of data that was 

collected and that informed each case was the academic achievement of girls in math and 

science. For public and charter schools, academic achievement is considered archival 

data and available on Department of Education websites. For schools that are private, 

academic achievement was not publicly available and in those cases, another factor was 

used to compare these cases to the other cases. This included participation and success in 

national science competitions such as the Intel or Westinghouse Science Competitions. 

School demographics. The source of the data was collected from school websites, 

archival data retrieved from the Department of Education and interviews.  

School websites and publications. The data that was needed to partly inform this 

study was retrieved from the schools websites and from publications such as press 

releases and other publicly available data. This was data such as academic requirements 

and course taking, graduation requirements, and the mission statements. 
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Telephone Interviews. A telephone interview with the principal or Director of 

the STEM programs was conducted. The same interview was replicated for each case so 

that the trends and similarities and differences could be identified. Each interview was 

focused on the same battery of questions and took approximately 60 minutes. Initially, 

there was a plan for a 15 min follow-up interview if there were any discrepancies 

between the publicly available data and the information that came from the interviewee. 

But none was required. The interviewees‘ information aligned perfectly with the publicly 

available data. The publicly available data was collected in concert with the conducting 

of the interview with the principal. This was important because the strategy of 

triangulation was used to validate the study. For all 4 cases, a total time of 3.5 hours of 

time was committed to conducting interviews. Appendix C contains a sample of the 

principal interview protocol. 

 The interview questions were structured in a way that provided sources of data for 

answering the research questions. The interviews were guided conversations rather than 

structured queries. The interview commenced with situating the principal or director with 

the program or school that they lead. It then went into an inquiry about the school, its 

mission and how it influenced the design of the school. After the section on school, the 

interview progressed to an inquiry about the students, and in this particular study, 

minority girls and how their needs in are being met in the encouragement to increase their 

academic achievement in science and mathematics. It was followed by an inquiry about 

the academic requirements of the school and achievement of the girls. It was then 

followed by an inquiry about the teachers and their professional development. The 
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interview concluded with the principal‘s personal reflection on building and leading such 

a specialized program for girls and shared experiences. 

Procedures for Collecting Data  

According to Yin (2009), there are three principles of data collection. They are (a) 

using multiple, not just single, sources of evidence; (b) creating a case study database; 

and (c) maintaining a chain of evidence. Conducting high-quality case studies, requires 

these principles be adhered to and are relevant to all sources of evidence. Every phase of 

this research study, data was collected and kept in an organized way. 

Principle 1: Multiple Sources of Evidence. In this research study multiple sources 

of evidence were used to gather data on each case. The data retrieved was the same for 

each case. This approach to the study allowed for a stronger and more compelling case 

study. According to Yin (2009), it also allows for the development of converging lines of 

inquiry, a process of triangulation and corroboration. Triangulation of data allows for the 

facts of the case study to be supported by more than a single source of evidence. 

Principle 2: Creating a case study database. Chapters 4 – Analysis and Chapter 5 

– Findings of this doctoral thesis provided evidence of all the data collected, from a 

holistic perspective, for this study. The findings and conclusion written were in the form 

of a narrative report that served as a source for further analysis and inquiry. All 

supporting documentation were stored electronically using excel spreadsheets. 

Principle 3: Maintaining a Chain of Evidence. To further increase the reliability 

of the information in this case study, a chain of evidence was maintained. This allowed 

the readers of this research study to follow the derivation of evidence from the initial 

research questions to the case study conclusions. It provided a thread of evidence that 
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was easily traceable in either direction of the study. Above all for the success of this case 

study, a schedule was created for all data collection activities. Table 2 is an example of 

the database used to collect and organize information on the selected sites. 

Table 2 

Contact Information on Selected Sites 

 

Tables 3 and 4 are examples of the databases that were used to gather information on the 

documents, archival records and the interview data sources. 

Table 3 

Sources for Document Data Collection 

 

Pseudonym School Principal/ 

Director 

Principal  

Email 

School  

Website 

Location Grade 

Level 

Year  

Founded 

Type  

Curie Academy         

Goodall Academy         

Ochoa Academy         

Jemison Academy         

Pseudonym Mass Media  

Documentation 

School Website 

Documentation 

Test Scores Demographics 

Curie 

Academy 

Date: 

Source: 

Date: 

Source: 

Date: 

Source: 

Date: 

Source: 

Goodall 

Academy 

    

Ochoa 

Academy 

    

Jemison 

Academy 
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Table 4 

Sources for Interview Data Collection 

Pseudonym Initial Contact w/ 

Principal/Director 

Telephone  

Interview 

Principal/Director 

Approval 

Curie  

Academy 

Date: 

Email: 

Phone: 

Date scheduled: 

Date conducted: 
Date approved: 

Goodall 

Academy 
   

Ochoa  

Academy 
   

Jemison 

Academy 
   

 

Data Analysis Procedures 

The goal of qualitative data analysis was to uncover emerging criteria; the content 

of the academic program including course taking patterns themes, patterns, concepts, 

insights, and understandings (Patton, 2002). He states that qualitative studies often make 

use of an analytic framework which is a logical sequence of events or constructs and how 

they relate to each other. In this research study, the data collection and analysis occurred 

concurrently like any other qualitative study. In Yin‘s (2009) vernacular, making notes, 

referred to as memos, as the data collection and analysis proceed is one important data 

analysis strategy. The notes, or possibly sketches, trace the thinking of the researcher and 

help guide a final conceptualization that answers research questions (or related ones) and 

offers a theory as an explanation for the answers. These memos that support all activities 

of qualitative data analysis as opined by Miles and Huberman (1994) suggests that the 

memos support every data analysis activity including data reduction (extracting the 

essence), data display (organizing for meaning), and drawing conclusions (explaining the 

findings). The analysis of the case study data started with the research questions that were 
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outlined. For the first case, the data collected was used as evidence to address the 

subsidiary questions. The various subsidiary questions addressed the following: the 

school‘s mission‘s influence on the design of the STEM-focused program; the 

recruitment and selection and the profession development of the STEM faculty. From 

this, tentative conclusions were drawn from the evaluation of that particular case. The 

key elements for that specific case were identified. This procedure was repeated for each 

of the other cases. 

   

Figure 4: Data Collection and Analysis Overview 

The second phase of the analysis took place once each of the questions for each of the 

cases was supported with the evidence. At that point, a cross-case analysis and synthesis 

was conducted. This type of analysis assisted in identifying themes, trends and patterns, 
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similarities and differences among the individual cases. From this specific set of 

information, the main question of identifying the key elements of all-girl STEM-focused 

schools and programs that are common among all the selected sites was answered.  

Table 5 

 Approach to Data Analysis  

Research Questions Sources of Data Analysis of Data 

How has the school 

mission influenced the 

design of the STEM-

focused academic 

program? 

Mass Media Documents 

 

School Web Site 

 

Telephone Interview 

Document Analysis 

 

Descriptive Analysis  

 

Transcript Analysis 

 

How are the students 

recruited and selected? 

Telephone Interview 

 

School Website 

 

Mass Media Documents 

Transcript Analysis 

 

Descriptive Analysis  

 

Document Analysis 

What are the academic 

programs? 

School Website 

 

Telephone Interview 

 

Test Scores – Archival 

Records 

Descriptive Analysis  

 

Transcript Analysis 

 

Document Analysis 

What unique measures, if 

any, are implemented to 

meet the needs of minority 

students? 

 

Telephone Interview 

 

School Website 

Transcript Analysis 

 

Descriptive Analysis 

How is the faculty in all-

girl STEM-focused 

programs, professionally 

developed? 

 

Telephone Interview 

 

School Website 

 

District Websites 

Transcript Analysis 

 

Descriptive Analysis 

 

Descriptive Analysis 

What are the key design 

elements of all-girl STEM- 

focused academic 

programs? 

Key Elements of Each Case Cross—Case Analysis 
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Table 5 contains research questions with their corresponding data sources that were used 

to collect information and the type of analysis that was used for answering the questions.  

Validation Methods  

Construct validity. This method identifies correct operational measures for the 

concepts being studies (Yin, 2009). The tactics that were used to increase the validity of 

this study‘s construct was the use of multiple sources of evidence such as documentation, 

archival records and telephone interviews. This encouraged convergent lines of inquiry 

and was relevant during data collection. Additionally, a chain of evidence was established 

which was also relevant during data collection. Finally, a draft of the case study report 

was reviewed by the Doctoral Committee members. 

Internal validity. This method seeks to establish a casual relationship, whereby 

certain conditions are believed to lead to other conditions (Yin, 2009). This is mainly a 

concern of explanatory case studies when the researcher is trying to explain how and why 

event x let to event y (Yin, 2009).  This case study was more exploratory in nature and 

therefore, not concerned with a situation that caused this.  

External validity. This method defines the domain to which this study‘s findings 

were generalized. The use of replication logic in a multiple-case study was the tactic that 

was used to increase the validity of a study. Since this is a comparative (multiple) case 

study of all-girl STEM-focused programs, the replication logic model was used. This was 

relevant during the design of the research study. 

Reliability. This demonstrates that the operation of a study such as the data 

collection procedure can be repeated with the same results (Yin, 2009). The tactic that 
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was used in this case study to increase the reliability of the data collected was the use of 

an interview protocol and the use of several case study databases. This was relevant 

during the phase of data collection. 

Trustworthiness. In this research study trustworthiness was demonstrated in 

several ways. The first was that the research questions in this case study were not 

ambiguous and were common to all interviewees. It has also been explained and 

demonstrated that the case study design methodology was appropriate for the research 

question. Additionally, the strategy of purposeful sampling was applied in this case study. 

The subjects were selected based on the criteria established for the identification of the 

school cases. As a result, the subjects sampled were the principals of those sites or the 

director of the STEM focused program. 

Furthermore, the data collected was managed systematically due to the various 

databases that were maintained to organize the data. In order to promote the creditability 

of my data, triangulation of data was used. According to Knafl and Breitmayer (1989), 

the collection and comparison of the multiple sources of data enhances data quality based 

in the principle of the convergence of ideas and the findings. It is a strategy that was used 

to secure an in-depth understanding of the phenomena in question.  Additionally, as the 

data was collected, a process of member checking was established. This included the 

researcher‘s committee members and other colleagues who were practiced in qualitative 

methods analysis. Lastly, this study has great personal relevance to me since I am an 

engineer/scientist who happens to be African American. I relate to attending all-girl 

schools and majoring in the sciences and mathematics. It is natural for me to use 

reflection as a strategy for establishing credibility of my qualitative study.  
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Summary 

This study was conducted over the course of four months that included the 

collection and analysis of data concurrently and the writing of the findings. Approval to 

conduct telephone interviews as a part of this research study was gained from the 

principals of each case. They were asked to complete a consent form (Appendix B). 

Research participants in this research study were all voluntary. The principals were 

assured that there will be no negative consequences to participating. Participants were 

also informed that there are no foreseeable risks nor benefits or incentives for 

participation in this study. Approval was sought from the District Research Review 

Board, for the applicable cases and the University of Houston Committee for the 

Protection of Human Subjects (Appendix A).  

Additionally, all supporting documentation and the raw data is being stored 

electronically using excel spreadsheets. These databases are password protected. During 

the analysis and final reporting of the findings, the data was stored on the researcher‘s 

computer that is not only password protected but encrypted with the PDP encryption 

software. Data collected during this research study was and continues to be available to 

participants of the study for three years following the completion of the report. The data 

is also being kept by the University of Houston for three years after the completion of the 

research project. Results of the study will possibly be published in professional journals 

and participants will be informed of this fact. Participants were assured of the fact that no 

identifiers linking them to the study will be used in the case of the presentation and 

publication of the study findings. 
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Summarily, the purpose of this study was to identify the key design elements of 

all-girl schools that are committed to motivating females to pursue STEM majors and 

participate in the STEM workforce. A comparative case study of four schools using 

various qualitative research methods was a fitting and robust research methodology to be 

used for this study. This chapter, Chapter III, focused on describing this methodology in 

detail. My goal was to collect, analyze, synthesize and understand the data in a balanced 

and concise way that addresses the research questions. This study‘s findings can be used 

to inform policy makers and educational leaders of the critical factors and design 

elements, some of which may be incorporated into regular co-educational school 

environments, and that can motivate females to pursue STEM majors. Chapter IV, which 

comes next, presents each case study and the comparison within and between them and 

the results and findings discovered during the implementation of this research study.  

 



 

 

Chapter 4 

Results 

Overview of All-Girl STEM-focused programs 

All the selected schools are all-girl schools that have a mission of educating 

young women in the 21
st
 century. The schools are located in cities across the United 

States. Some are in large cities, some in smaller cities and others are located in the 

suburbs. They are either private, public/magnet or charter schools. The schools with low 

student enrollment were founded within the last three years and are schools that started 

with limited grade levels but have a plan to add one level per year over the next few 

years. 

Table 6 

Selected School Case Overview 

 

  

 

 

 

Pseudonym Location 

USA 

Grade 

Level 

Year 

Founded 

Locale Charter 

/Public 

/Private 

Student 

Enrollment 

Curie  
South 6-12 2007 

Small 

City 
Public 700 

Goodall  
South 6-12 2009 

Small 

City 
Charter 203 

Ochoa North 

West 
EC-12 1876 Suburban Private 830 

Jemison  
South 6-12 2010 

Large 

City 
Public 200 
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All-Girl STEM-focused School or Academic Program Models 

Curie Academy 

School Overview. Curie Academy is an all-girl college preparatory school 

located in the mid-west region of the United States. It was founded over 130 years ago 

with a mission of educating and developing young women to be life-long learners. The 

Curie Academy is a private school and is governed by a Board of Trustees. The school‘s 

administration and staff are committed to providing opportunities, instruction and 

freedom to the girls. They believe that the girls of the Curie Academy are change-agents 

and trailblazers of the future. The school is made of up an Early Childhood program, 

Primary (K-4), Middle (5-8) and Upper School (9-12). In this study, the focus is on the 

Upper School (school website, January 2013).  

The school‘s commitment to educating girls in the era of globalization was 

solidified by the establishment of a special institute that focused on 21
st
 century 

education. The institute was a set of programs that were available to the girls as electives 

and that provided real world and practical applications to the content of the core 

curriculum. One of the programs was focused on science and engineering and was 

established in 1998. It provides opportunities for the girls to be engaged in innovative 

scientific and technological research. The director of the program, a former scientific 

researcher, was concerned about the shortage of women in the physical sciences and 

engineering and thus, started the program to involve more young women in these 

disciplines (personal communication, February 5
th 

2013). ―At the time, in 1998, this type 

of program for young women, was an innovation on the school reform landscape,‖ 

according to the director. This is an elective program beyond the traditional curriculum 
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and formal academic program. It enrolls about 25% – 30% of the grade 9–12 student 

population. Students are paired with and mentored by professionals in various STEM 

fields for the purpose of participating in scientific research.  

Student Population and Demographics. At the Curie Academy, there are 

approximately 340 students enrolled in the high school with a graduating class of ~80 

girls. The demographic make-up is as follows: ~12% are African-American females; 

~8% are Asian-American females; ~4% are Hispanic-American females and 75% are 

Caucasian females. Exactly one third which equates to 120 girls participates in the 

engineering and science program. Of the 120 students in the engineering and science 

program, most are Asian-American, followed by Caucasian females and then a very small 

percentage of African and Hispanic Americans. 

Mission Statement Influence on the Academic Program. The Curie Academy‘s 

Engineering and Science Program director stated that the primary mission of their 

program is to prepare our students to become the next generation of leaders in science, 

engineering, technology, and other professional areas by fostering them in multi-year 

research and internship experiences (personal communications, February 5
th

 2013). The 

program also seeks to empower the students to face the challenges of difficult tasks, to 

build strong partnerships with the community and to prepare them to be the next 

generation of global leaders (Curie Academy website, February 2013). These elements of 

the mission statement are all met in several ways. The first is the opportunities for the 

girls to conduct research with a scientific professional in state-of-the-art science and 

technology laboratories over the course of their high school years. Areas of study include 

engineering, biomedicine, biochemistry, nanotechnology, theoretical astrophysics, 
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anthropology, robotics, space flight experiments and more. The students are also 

provided with internships in addition to having the ability to complete a very challenging 

project over the tenure of their high school years. The program has formed partnerships 

with local research universities, academic institutions, museums and government 

agencies in order for the girls to gain awareness of the technologically advanced career 

opportunities in their state. The program also provides the opportunities for the girls to 

become leaders and great communicators of their scientific research by presenting 

research results both nationally and internationally. There is a very famous African 

proverb that states that it takes a village to raise a child. According to the director, ―The 

village in this program is the student, the researcher and the director‖ (personal 

communication, February 5
th

 2013). ‖ Based on this experience, which is a very unique 

one for any student, the girls are able to add the dimension of being engaged in original 

scientific research in high school to their college application. The director stated the 

following, ―These girls are able to stand out among the brightest students, in the college 

selection process, because of their research experience.‖ She further expressed that the 

unique opportuntity of conducting original research gives the girls an edge in the college 

admissions process. (personal communication, February 5
th

 2013).  

 In addition to building the leadership skills of the girls, the Curie Academy has a 

requirement for service learning. Offered in every grade, students make a commitment to 

be engaged in community service projects on a weekly basis. Students are placed with 

local non-profit agencies and are able to reflect on their experience in journals and 

classroom discussions (Curie Academy website, February 6
th

 2013). 



73 

 

 The CA is a college preparatory school with the goal of 100% college 

matriculation. To achieve this goal, learning services are provided to high school students 

who may be falling below the academic standard. The support includes the process of 

direct intervention by a specialist in the subject area. There is also regular consultation 

with faculty and parents (personal communication, February 5
th

 2013). 

Student Recruitment and Selection. Admissions to the Curie Academy is a 

competitive process that requires a student application, both math and English teachers‘ 

recommendations, official transcript, scores from standardized testing, and student and 

parent visits. As a part of the application, one has the option of identifying their racial 

ethnicity. Additionally, identification of previous courses taken in advanced mathematics 

or world language prior to 9
th

 grade is required. The application also includes an essay 

question. The recommendation forms include teacher‘s evaluation of the character, 

promise and academic potential of the student (Curie Academy website, February 2013).  

Even though the Curie Academy is an independent private school, there are 

several incentives offered to ensure a multicultural and diverse student body. The school 

has a commitment to creating and maintaining an inclusive learning community. They 

offer financial assistance to students who may be prepared for the rigorous college prep 

curriculum but may have challenges paying the school‘s tuition. The director stated, ―The 

head of school is anxious to increase diversity and has endowed about $3M in 

scholarships, demonstrating a deep commitment to ethnic and socioeconomic diversity.‖ 

(personal communication, February 5
th

 2013). Consequently, the Curie Academy 

Engineering and Science Program is offered as an elective program, which means that the 

students choose to participate in this program because of their interest in science, 
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engineering and mathematics. The  program is extremely rigorous and requires a certain 

level of scholarship on the part of the students.  

The students are also required to explore possible research topics that are of great 

interest to them. When ninth graders sign up for the research seminar, they spend much 

of their time exploring individual interests. Two simple questions are asked by the 

director: What are you interested in? and What do you daydream about? (personal 

communication, February 5
th

 2013). She then seeks out and cultivates relationships with 

science professionals as mentors. The Program Director stated, ―The key to success is 

ownership. Students must care deeply about their project, which is why we work hard to 

ensure that the research topics develop organically‖ (personal communication, February 

5th 2013). 

Academic Program. At the Curie Academy, upper school students are required 

to complete a college preparatory curriculum, which contains more high school credits 

than a traditional school. They must take at least five credit hours each year in the 

following disciplines: English, history, mathematics, world language and science. The 

graduation requirement include the following: 

 Four credits of english 

 Four credits of mathematics (that can include Algebra 1) 

 Four credits of science (including biology, chemistry, physics) 

 Four credits of history (including History 1, Ancient and US History) 

 Four credits in one world language 

 Physical and Health Education 

 Senior speech and senior project 
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 Electives to fulfill the rest of the graduation requirement 

The Senior ppeech is a four-minute presentation required of each senior before the entire 

Upper School.  

The mathematics curriculum provides a strong foundation and allows students to 

learn to value math and its place in society. Students are encouraged to work in 

collaborative groups by working closely with their teachers and by discussing writing, 

reading concepts (Curie Academy, February 5
th

 2013). The mathematics courses offered 

are Honors Algebra 1, Honors Geometry, Honors Algebra 2, Statistics and Pre-Calculus, 

Honors Pre-Calculus, Discrete Mathematics, AP Calculus, AP Statistics and Honors 

Calculus 3 (Post Calculus). The science curriculum was designed to convey the 

importance of science in everyday life and values and stimulates independent thought and 

problem-solving skills (Curie Academy website, February 7
th

 2013). The science courses 

offered are Regular, Honors and Advanced Placement Biology, Chemistry, and Physics. 

Also offered are Anatomy and Physiology, AP Environmental Science and Organic 

Chemistry. The goal of the computer technology curriculum is to empower students to 

have mastery in technology use that facilitates life-long learning. Students have daily 

access to desktop and notebook computers. They gain critical computer and other 

technology skills for research and communication as they use the latest productivity 

software. This hands-on experience is designed to enhance critical and problem-solving 

skills and to promote the development of effective reading, writing and communication 

for the modern world. The courses offered include Introduction to Computer Science, AP 

and Post-AP Computer Science. 
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In addition to the core curriculum, the Curie Academy also offers a curriculum in 

engineering from K to 12
th

 grade. In the early years of a student‘s education at this 

school, they have the opportunity to foster the development of an engineering mind and 

cognitive skills. They have access to working with hand and power machinery. Upper 

school students work with three-dimensional designs, employing higher-order thinking 

skills that include identifying problems, developing plans, testing hypotheses, evaluating 

results and implementing solutions (Curie Academy website, February 7
th

 2013). They 

also conduct projects involving robots and machines through the science and engineering 

program or through participation in the FIRST Robotics competitions. Students can also 

specifically develop multi-year experiences in engineering through CA‘s Engineering and 

Science Program. The studentswill attend a seminar that provides an orientation followed 

by the placement of students in state of the art engineering labs at institutions throughout 

the state. Mentors will guide students through gradually developing projects that are not 

only rewarding but often publishable or patentable. 

At Curie Academy, technology plays a major role, and there is a requirement for 

every student from grades 3-12 to have either a laptop or tablet. Technology is fully 

integrated into the curriculum to facilitate access to resources, to improve the level of 

communication and to encourage innovation. The school‘s leadership team believes that a 

quality education includes instruction in the use of technology for organization, research, 

making and giving presentations and skills development.  It is not only integrated into the 

computer laboratory but also the classroom. In high school, students select their own 

device to use for their studies, whether it is a laptop or iPad. Technology is incorporated 
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into the curriculum in a way that prepares the girls for the world in which they live and 

the future into which they are heading. 

Unique Measures to Meet the Need of Minority Students. The program 

director of Curie Academy‘s Engineering and Science Program has also established an 

outreach program that is modeled on CA‘s research program that targets under-

represented girls in the local school district, who have demonstrated academic promise, 

ability and interest in science. The local school district is made up of 80% African-

American and Hispanic-American students (District website, February 7
th

 2013). The 

girls from these schools are given research opportunities through the same partnership 

with academia, industry, museums, and government agencies. The opportunities are very 

similar if not the same to what the girls of the Curie Academy have access . According to 

the director, the girls are given stipends for their work. She also made the following 

point, ―Many of the girls who participate in this Outreach Program are the first in her 

family to attend college‖ (personal conversation, February 5
th

 2013). Additionally, 

because of the success of the outreach program, one of the top medical schools in the 

state took interest and expanded the partnership into a permanent joint venture among 

their institution, the CA‘s outreach program and the local school district. Through the 

program, these students also receive the stimulus and reinforcement from a unique 

supportive network comprised of the district‘s science teachers and guidance counselors, 

medical school faculty, and parents. They are encouraged to continue on to post-

secondary education and subsequently, careers in science. This program serves inner city 

girls and places them in the pipeline for a career in medicine and biosciences. As a result 

of this program, one of the students graduated from Harvard University and several 
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others are enrolled at major institutions throughout the state, most in the field of science 

(personal communication, February 5
th

 2013). 

The director of the program stated that the success of each minority student is a 

testament that this model works and that it could be replicated. She went on to say that it 

did not matter what the socio-economic status of the girl was, once accepted into the 

program, with academic support, the students achieve greatly (personal communication, 

February 5
th

 2013). 

Professional Development. The Curie Academy was recognized for its 

transformational educational leadership by the Teacher‘s College of Columbia 

University, one of the premier teaching colleges in the country. The goal in the 

recruitment of faculty at the Curie Academy is to employ teachers who not only 

exemplify excellence in their disciplines but who can also develop and establish 

meaningful and encouraging relationships with their students (Curie Academy website, 

February 7
th

 2013). The Curie Academy places a high value on professional development 

of their faculty and provides funding for graduate school tuition. Pursuing graduate 

studies in one‘s fields enhances the understanding of their areas of expertise in addition to 

expanding their theoretical and practical perspectives on education. At this school, 70% 

of the faculty have earned an advanced degree, and the average classroom experience 

exceeds 14 years of teaching. 

 In addition to faculty tuition assistance, the school established a fund that allows 

teachers to have access to endeavors that are both intellectually stimulating and 

adventurous. Teachers have opportunities to travel, conduct fieldwork and special 

studies, write projects and engage in other activities that spark innovative thinking and 
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teaching (Curie Academy website, February 7
th

 2013). The Academy‘s educators are also 

encouraged to attend seminars, workshops and conferences that assist in keeping them at 

the forefront of their discipline and of education in general. 

Academic Achievement. This program enabled almost 100 female students since 

1999 to earn finalist or semifinalist honors in the Siemens, Intel Science Talent Search 

(STS), and Intel International Science and Engineering Fair (ISEF) science competitions. 

More than test scores, these science competitions are the measure of the academic 

achievement in the sciences, math and engineering at the high school level. The Intel 

Science Talent Search (Intel STS) is one of the most prestigious national science research 

competitions for high school seniors. Since 1942, first in partnership with Westinghouse 

and beginning in 1998 with Intel, a forum has been provided to the country‘s best and 

brightest young science minds. Students are given the opportunity to present innovative 

and original research to nationally recognize professional scientists (Intel website, 

February 8
th

 2013). The ISEF is the largest international pre-college science competition 

globally and provides a yearly platform for more than 1,500 high school students from 

about 70 countries, regions, and territories to showcase their independent research. The 

Intel ISEF is the premier global science competition for students in grades 9–12. The 

Siemens Competition in Math, Science & Technology recognizes talented and gifted high 

school students who have a strong interest in science research. Students have an 

opportunity to be recognized nationally for conducting original scientific research. In 

2006, ten students from Curie Academy were named semifinalists in the Siemens 

competition, more than from any other high school in the country. In 2007 and 2008, CA 

had 14 semifinalists and ranked at the top with an individual project finishing in the top 
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36 and a team of three finishing sixth. Additionally, the students of Curie Academy have 

been issued 3 United States Patents, had over 200 professional publications, 7 USA 

Today All-American Academic Team Awards, and 2 inductions into the American 

Young Inventors‘ Hall of Fame (Curie Academy website and personal communication, 

February 2013). 

Key Design Elements for Motivating Females to STEM Careers 

Setting the Stage - Mission statement. The mission statement of educating girls to be 

life-long learners in an era of globalization led to the establishment of a set of programs 

that prepare girls for the 21
st
 century. One of the programs is the engineering and science 

program focused on exposing female students to the real world of scientific and 

technological research and advancements.   

Academic STEM Program. The academic curriculum is comprised of a rigorous college 

preparatory curriculum that requires at least 24 credit hours of high school courses in 

order to graduate. The girls are required to take four credits of math and four credits of 

science both at the honors and advanced placement levels. They are also required to take 

a minimum of five credits each year. They are also required to take a course of study 

consisting of five full-credit academic courses that include mathematics, science, social 

studies, world language and English. 

Partnership and STEM Engagement. Students are engaged in four years of primary 

research as a member of the larger research team as part of an after-school and summer 

program. The school‘s engineering and science program director has established 

partnerships with the medical community and hospitals, engineering and highly technical 

companies and government agencies in addition to local institutions of higher learning 
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focused on scientific research. The students are given research opportunities based on 

their interests. The student might spend her first year learning the rules of the laboratory 

and techniques used by researchers, then move on to larger tasks, such as a piece of 

original research that fits into her mentor‘s project. Students usually work in the lab with 

their research teams one afternoon a week during the school year and for longer periods, 

often full-time, during the summer.  

Integrated (Interdisciplinary) Curriculum -Project Based Learning. As a part of the 

research opportunity, students are engaged in multi-year project in various scientific 

disciplines. As a part of their original research, they publish articles on their topics. In 

addition to this, every senior has a requirement to do a senior project. In the case of the 

young scientists, their research project becomes their senior project.  

Technology Integration. This is a component of this school‘s curriculum. Students are 

required to have a technological device that is used in the classroom to foster 

collaboration and to facilitate learning. 

Assessment and Integrated Remediation. At the Curie Academy, there is a level of 

accountability for student‘s performance and success that is unique to a private school. 

The Board of Trustees ensures that a high standard of excellence in education is provided 

and the girls are achieving at a certain standard. As a result, when girls are not meeting 

the standard in terms of academic achievement, they are provided with extra assistance 

before, during and after school. Specialists are retained to work with the girls in whatever 

area of study they are being challenged with (personal conversation, February 5
th

 2013). 

Leadership Development and Service Learning. One of the missions of the school is to 

educate the next generation of leaders. In the engineering and science program, the way 
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leadership is instilled is via a requirement for the girls to write technical papers on their 

scientific research and present them at both national and international conferences. 

Additionally, the girls have a requirement to perform community service. 

Professional Learning Community. The Curie Academy factulty members are experts 

in the fields of study they teach. They all have at least one college degree but are given 

the opportunities to obtain advanced degrees that allow them to increase the depth of their 

knowledge in their chosen discipline.  

Outcome - Academic Achievement. Students who have participated in the CA‘s 

engineering and science program have achieved the most coveted awards in the areas of 

science assessment. At least 100 female students over the last 12 years have become 

finalists and semifinalists in Intel and Siemens Science Competition. Additionally, the 

director of the engineering and science program did a 10-year survey that tracked most of 

the students that participated in the program. Two hundred alumnae were contacted, and 

based on results of the 10-year survey conducted by the school, 1998-2008, 58% of the 

respondents went into STEM majors including medicine . Of this group, 40% went onto 

graduate and medical school in STEM. Nationally, only 16% of girls go into STEM fields 

(National Center for Education Statistics, 2008). 

  Several dozens of the girls at the Curie Academy, who participated in the science 

and engineering program, had the opportunity to conduct material science research with 

NASA (National Aeronautics and Space Administration). As a result of this project, they 

were given the chance to fly their material samples to the International Space Station 

(ISS) as part of the ISS Education Program.  
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One of the African-American students who participated in a research project 

focused on an anti-tumor drug at one of the top local universities was accepted into the 

top Ivy League university in the country, where she studied pre-medicine and went on 

other Ivy League universities to study medicine.  

Goodall Academy 

School Overview. The Goodall Academy (GA) is a single-gender, small-learning 

community for girls in grades 6-12. It is located in the southern region of the United 

States.  The college preparation curriculum is centered on science, technology, 

engineering, and mathematics (STEM). With an extended day and a year-round calendar, 

GA offers girls an accelerated and integrated remediation approach intended to move 

them to proficient and advanced levels within core academic subjects (Goodall Academy 

website, February 8
th

 2013). At GA, administration believes that every girl has the 

potential to be an academic achiever and a leader. The governing body of the school 

believes that every girl who attends this school has the potential within them which 

undergirds the resolve to offer girls a rigorous academic experience that prepares them 

for college completion, grounds them in civic responsibility, and positions them for 

successful careers in a competitive, knowledge-based global economy. 

 Founded in 2009, by two community advocates and supporters of girls‘ education, 

GA is a charter school that offers a uniquely designed curriculum to underserved girls. It 

is governed by a local foundation but has additional accountability to the local school 

district. The director of the school stated that this is the first single gender all-girl school 

in the state that offers a STEM and college preparatory curriculum. This is what makes 

this school innovative on the school-reform landscape. ―The mission of the school is to 
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make sure that they prepare the girls for college and for ‗choice.‘ Whatever they choose 

to do, the STEM curriculum would have given them the opportunities, whether it‘s an 

engineering class, a computer science class, or a math class; whatever it is, they would 

have been given the opportunity,‖ says the director (personal communication, February 

8
th

 2013). The girls are provided a supportive environment that nurtures self confidence, 

inspires leadership, encourages critical thinking, and promotes academic excellence. 

Goodall Academy is a Title 1 school whose funds aim to bridge the gap between low-

income students and other students. The U.S. Department of Education provides 

supplemental funding to local school districts to meet the needs of at-risk and low-

income students (Department of Education website, January 25
th

 2013). 

Student Population and Demographics. The Goodall Academy is an academy 

that supports 200 girls from Grades 6–12. The demographics include 70% 

AfricanAmerican, 27% Hispanic and 1% Caucasian. About 90% of the girls qualify for 

free and reduced lunch. 

Mission Statement Influence on the Academic Program. The Goodall 

Academy has a mission of educating girls in science, technology, engineering and 

mathematics. The leaders of the school have implemented several elements that will 

support this mission. First, the school is a year-long school with extended days. It 

provides 200 more hours of instruction than other district schools. In addition, students 

participate in after-school tutoring and special programs. The school has also established 

partnerships with business, civic, and cultural organizations, providing opportunities for 

the girls to participate in learning expeditions that are grounded in curriculum and linked 

to state standards. The science students, for example, visit museums to study a specific 
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theory that is germane to a topic being taught as part of the core curriculum. Community 

partners also serve as supplemental educators and mentors and provide girls with real 

world settings for educational experiences. The school also recently located to a 

university campus. As a STEM school, the director and her team felt that the school 

needed to expand to accommodate better facilities such as science laboratories. The 

director believes that being on a college campus will invariably inspire the girls to 

increase their achievement in high school and be successful in getting into college. 

Leadership development is also a big piece of the mission of the Goodall 

Academy. The school has implemented several programs to develop the leadership 

potential within the girls. The school had implemented student-led conferences in place 

of teacher-led conferences, which allows the students to assess their academic 

performance, both strengths and weaknesses, and then collaborate with their parents and 

teachers to create academic goals. There is also a mentorship program in place where 

high school students mentor middle school students.  The girls are also solicited in giving 

tours of the school to visiting families (Goodall Academy website, February 8
th

  2013). 

Student Recruitment and Selection. The Goodall Academy seeks to recruit girls 

who are interested in attending an all-girl school with a challenging college-preparatory 

curriculum. Because it is a charter school, any student who is eligible for promotion to 

grades 6- 12 has an opportunity to apply and attend. Girls of all academic proficiencies 

are accepted at GA, from a standard of not highly proficient to advanced proficiency. The 

application process includes providing an application with student information and 

eligibility and parents‘ information. Families are also required to provide student 

transcripts, a discipline report and one teacher‘s recommendation. There is also a 
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requirement for a parent and student interview to ensure that the school is a right fit for 

the student (personal communication, February 8
th

 2013). 

Academic Program. Students are required to take a math and science course 

every year. Reading, writing, and the arts are integrated into all subjects including math 

and science, and humanities courses are built around over-arching essential questions that 

allow for thematic connections across disciplines. The curriculum is rooted in a project-

based learning philosophy. Project-based learning is an interdisciplinary approach to 

learning that provides students with the opportunities to engage in real-world problems 

while working collaboratively in groups. Since project-based learning is filled with active 

and engaged learning, it inspires students to obtain a deeper knowledge of the subjects 

they are studying (personal communication, February 8
th

 2013). Strong related arts 

programs and advanced technological resources will foster creativity and innovative 

critical thinking skills as students address the project challenges presented in school 

curriculum. 

Technology is also fully integrated into the curriculum. Students are provided 

with a MacBook laptop to support learning at school and, ultimately, foster 24/7 learning 

opportunities. A comprehensive classroom technology program supports girls‘ 

acquisition of technology skills that are critical for academic and career success (Goodall 

Academy website, February 8
th

 2013). The curriculum of courses offered and the 

graduation requirement which is aligned with the local District‘s policy is as follows: 

 Four credit hours of English 

 Four credit hours of mathematics (including Algebra 1, Geometry, Algebra 2 

and Advanced Math). Students must take math each school year. 
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 Four credit hours of science (Core Biology, Chemistry/Physics and two 

advanced science courses) 

 Three credit hours of social studies (World History/World Geography/World 

Cultures/World Studies, American History/American studies and American 

Government and Economics) 

 Two credits hours in one world language 

 Physical and Health Education 

 Fine arts 

 Senior project or service learning 

 Electives to fulfill the rest of the graduation requirement 

The school also recently introduced the model of the ―flipped‖ classroom as a 

pilot program, according to the director. This is a reversed classroom model where 

teachers use technology to develop lessons and videos that are delivered to students at 

home and where the classroom time is used to do homework. It allows for teachers to 

spend more 1:1 time with the students (personal conversation, February 8
th

 2013). This 

approach creates a more collaborative environment for the students as they have more 

time to ask questions and to work through more difficult and challenging concepts with 

the assistance and guidance of their teacher. 

The girls also have an opportunity to participate in the FIRST robotics Lego 

League, which is a state competition each year. The city‘s local engineer‘s club serves as 

sponsor for the teams and provides them with materials and supplies along with guidance 

and mentorship. The teams are responsible for designing, creating, testing and operating 
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the robots designs and engineering concepts related to the yearly themes (Goodall 

Academy website, February 8
th

 2013). 

Unique Measures to Meet the Needs of Minority Students. The Goodall 

Academy serves a demographic of 92% underserved girls, many of whom are first 

generation to aspire to college. There are unique elements that were implemented into the 

schools model to address the unique circumstances of some of the minority girls. GA has 

an integrated remediation approach to meeting the needs of the girls that includes an 

extended learning model and small class size (Goodall Academy website, February 8
th

  

2013). ―This supports the girls‘ academic progress and allows them to obtain proficient 

and advanced levels within core academic subjects,‖ says the director (personal 

communication, February 8
th

 2013). She went on to say that the girls participate in 

focused study, regular assessments and pull-outs. Tutors work with girls during class and 

after school to address individual academic needs. Each girl‘s academic progress is 

monitored closely by faculty and the School Leadership Team via weekly team meetings. 

The small class size also allows for the girls to get individual attention from the teachers 

during regular class time. It also facilitates a collaborative classroom environment 

(personal communication, February 8
th

 2013).  

GA has an innovative assessment system that is not based on the traditional letter 

grade system but instead provides many opportunities for students to achieve (Goodall 

Academy website, February 8
th

 2013). The system measures student progress against 

learning outcomes. The performances are ranked using the following standards: highly 

proficient, proficient, basic proficiency or not yet proficient (Goodall Academy website, 

February 8th 2013). The school leadership believes that this approach facilitates student 
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accountability, provides multiple avenues for girls to demonstrate mastery of learning 

outcomes, and encourages girls to continuously strive for academic improvement. There 

are also leadership partner‘s projects, summer enrichment opportunities and college 

visits, which are innovative ideas that insure success for each student. 

There is also a social support structure in place that offers multiple opportunities 

that are available before, during and after school to provide girls with additional help and 

guidance such as counseling services, a mentoring program, tutoring, and academic 

enrichment. Additionally, GA encourages parental involvement and engagement. Their 

approach to family engagement is one in which parents and other adult caregivers are 

provided the information, tools, and opportunities to be active partners in the student‘s 

academic achievement and healthy social development (Goodall Academy website, 

February 8
th

 2013). The school works closely with families to support their daughters and 

coordinates several events throughout the year, including an annual orientation for 

students and families. Families are required to sign a school-family contract, agreeing to 

contribute at least 16 volunteer hours each year beyond the required orientation and 

student led conferences, according to the director (personal conversation, February 8
th

 

2013).  

The Goodall Academy recently relocated to a campus that is on the grounds of a 

local university. The presence of the school on a university campus offers the girls access 

to various major facilities. The director did opine, however, that even though the original 

intent was to acquire more space, the subsidiary effect for this school, being in a 

university setting, will provide motivation and incentives to the girls to achieve their 

goals of going to college. 
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Professional Development. The STEM faculty at the Goodall Academy has 

access to a variety of training and development opportunities. According to the director, 

the school offers a catalog of professional development. The science and math teachers at 

the Goodall Academy have the opportunity to participate in several in-service and 

summer activities. The local district offers two institutes that focus on the best practices 

in both science and math (District website, February 12
th

 2013). Educators also have 

access to a two-day training that focuses on designing and implementing effective, 

research-based teaching strategies. The session takes the participants from lesson 

planning to actual facilitation techniques. The school also uses the approach of teachers 

training teachers, conducted three times a month after school. Additionally, with the 

introduction of the ―flipped‖ classroom model, teachers receive training on the use of 

technology as a teaching tool through workshops on developing videos and the use of 

social media and other educational tools to create lessons and modules that are delivered 

to the students.  

Academic Achievement. Since the school was founded in 2009, there were very 

little records of the academic achievement of the girls and the school as a whole.  Based 

on limited information found in the county education database, the achievement of the 

girls in three years is mostly below proficiency. Five percent of the girls are proficient in 

algebra, 32% of the girls have basic proficiency in math while 62% are below 

proficiency. This is not unexpected as the girls were products of low-performing schools. 

 Despite the low results of the state proficiency assessment, the girls have had 

major achievement in the robotics and engineering competitions they have entered. In the 

2009 competition, a GA team won a special award for success and was recognized for 
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extraordinary performance by a first year competitor. They also received the second place 

trophy for engineering teamwork (Goodall Academy website, February 12
th

 2013). In 

2010, another GA team took home an award for embodying the Lego Robotics Core 

Values. This award was given for teamwork and the embodiment of team spirit. 

Key Design Elements for Motivating Females to STEM Careers 

Setting the Stage - Mission Statement.  The main mission of the Goodall Academy is to 

prepare all the girls for college or  career choice. The school supports the girls in 

whatever career path they choose to take. However, being exposed to the STEM 

curriculum in an interdisciplinary way, affords the girls the opportunity to be engaged in 

a rigorous curriculum that prepares them for the 21
st
 century workforce. 

Academic STEM Program. The curriculum is comprised of a college preparatory 

curriculum that requires at least 24 credit hours of high school courses in order to 

graduate. The girls are required to take four credits of math that includes Algebra 1, 

geometry and Algebra 2 and Advanced Mathematics. They are also required to take four 

credits of science including physical science, biology, chemistry or physics and one other 

lab science. The curriculum consists of only regular level courses, but the director has 

plans in the near future to upgrade the curriculum to include Pre-AP/Honors and 

eventually AP courses. 

Partnerships and STEM Engagement. Goodall Academy expands the boundaries of 

learning beyond the classroom by using the local community as an extended learning and 

teaching laboratory. Through partnerships with universities, business, civic, and cultural 

organizations, the girls participate in learning expeditions that are grounded in curriculum 



92 

 

and linked to state standards. Community partners also serve as supplemental educators 

and mentors and provide girls with ―real world‖ settings for educational experiences. 

Integrated (Interdisciplinary) Curriculum – Project-based Learning. Reading, 

writing, and the arts are integrated into all subjects (including math and science), and 

humanities courses are built around overarching essential questions that allow for 

thematic connections across disciplines. According to the director of the school, the 

school takes an  interdisciplinary approach to curriculum. The school also recently 

introduced the model of the ―flipped‖ classroom. This allows for more one-on-one time 

for the students to spend with their teachers, understanding difficult concepts. 

Additionally, from a project-based learning perspective, the students are involved in 

robotics and engineering competitions. 

Technology Integration. Goodall Academy‘s design includes providing a MacBook 

laptop to each girl to support learning at school and, ultimately, foster 24/7 learning 

opportunities. A robust classroom technology program fosters girls‘ acquisition of 

technology skills vital for academic and career success. 

Assessment and Integrated Remediation. GA‘s extended learning model and small 

class size supports an integrated remediation approach intended to move students to 

proficient and advanced levels within core academic subjects. Tutors work with girls 

during class and after school to address individual academic needs, and each girl‘s 

academic progress is monitored closely by faculty and the School Leadership Team via 

weekly team meetings. 

Leadership Development and Service Learning. In developing the leadership skills of 

the girls, student-led conferences were implemented. These act in the place of teacher-led 
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conference. The girls are responsible for their own assessment of their work and 

corrective action or development of academic goals. The girls have ownership in their 

learning. 

Professional Learning Community. The STEM faculty of Goodall Academy is given 

the opportunities for professional development in their respective fields and access to 

district summer institutes that focus on math and science. 

Outcome - Academic Achievement. This school was originally founded in 2009 as a 

choice school to educate struggling girls in failing schools in the local district, according 

to the director. The achievement of the girls in three years is mostly below proficiency. 

Five percent of the girls are proficient in algebra, 32% of the girls have basic proficiency 

in math while 62% are below proficiency. This is not unexpected as the girls were 

products of low performing schools. 

 Though academic achievement seems low after the school‘s first three years of 

existence, there is hope in the form of the aspirations of the girls, who are from 

underserved communities. In our interview, the directorspoke of a young woman in the 

6
th

 grade declared that she aspires to be a psychologist because of the exposure the 

interdisciplinary nature of the school‘s curriculum.  Additionally, an eleventh grader who 

was relatively new to the school expressed her aspiration of becoming a pediatric nurse. 

According to the director, this was based on the young lady‘s experience through the 

aspects of expository learning. This is evidence that the school‘s mission and design of 

curriculum is making a difference in the lives of minority girls and the fields of STEM.  
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Ochoa Academy 

School Overview. The Ochoa Academy is an all-girl college preparatory school 

that was founded in 2007 as a public-private partnership between a large school district in 

south and two non-governmental organizations/private foundations, to  whom the school 

is accountable. It serves over 700 girls from 6
th

 through 12
th

 grade from underserved 

communities around the district. The school is classified as a magnet school that offers a 

very rigorous curriculum focused on STEM. The school‘s leadership is committed to 

educating young women to succeed in college, in their chosen careers and in a 21
st
 

century global village. The school belongs to a network of all-girl schools with  a mission 

of providing girls with the tools, skills and knowledge necessary to matriculate 

successfully and complete college. In addition to this goal, the other tenets of the Ochoa 

Academy include leadership, wellness and service learning.  

Student Population and Demographics. The Ochoa Academy‘s mission is to 

serve under-represented girls from disadvantaged communities. Most of these girls are 

first-generation college bound. During the 2011–2012 school year, 61% percent of the 

students were Hispanic, 22% Caucasian, 13% African American, 3% Asian American 

and 1% American Indian/Alaskan Native. Approximately 60% of the students qualify for 

free and reduced meals. According to the director, the schools demographic reflect that of 

the local district. 

Mission Statement Influence on the Academic Program. The Ochoa Academy 

has a goal of educating girls from underserved communities to be prepared to succeed in 

college and their careers and to be major contributors to their communities. They are 

committed to preparing the girls for the 21
st
 century workforce meaning so that she would 
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be successful in completing courses in math and sciences and confident enough to pursue 

careers in STEM. As a result, the curriculum of the OA is focused on Pre-AP/AP, but 

there are additional requirements. The 6
th

 graders are required to complete a year of an 

introduction to STEM. The 7
th

 and 8
th

 graders are required to complete one year of pre-

engineering. For the high school students, though, they are required to select one of three 

pathways that they pursue for the four years of their high school experience. The three 

pathways are Media Technology, Biomedical Science and Engineering (personal 

communication, February 24
th

 2013; Ochoa Academy website, February 27
th

 2013).  

The goal of the engineering track is to provide the girls with problem-solving and 

critical-thinking skills. The students are exposed to the field of civil and environmental 

engineering, digital electronics, computer software, architecture and robotics (Ochoa 

Academy website, February 27
th

 2013). The goal of the biomedical sciences track is to 

equip students with both practical and research skills they need to succeed in the fields of 

medicine, forensic science and a career as a researcher/scientist (Ochoa Academy 

website, February 27
th

 2013). In Media Technology, the girls explore the liberal arts, 

which provide her with the opportunity to be focused on technology required in film-

making, broadcasting, script writing, photography, computer graphics, podcasts and other 

creative avenues (Ochoa Academy website, February 27
th

 2013). The coursework 

associated with these pathways also include visits to corporations and career counseling 

by professionals in the respective fields.  

The academy has established partnerships with various entities within the 

community, such as local engineering and technology companies and hospitals. 

Consequently, juniors have the opportunity to do a one-week unpaid internship at one of 
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the partner entities. The internship program allows the girls to apply the knowledge and 

skills that they learn in the classroom to a specific career and real-life experience. The 

internship is determined by the choice of pathway that the student is on and a match that 

is made through an interview process. The students create a portfolio prior to 

interviewing for the position. Once completed, they present a summary of their work 

experience to a panel of professionals. 

Following the internship, as a part of the graduation requirements, seniors are 

required to do a capstone project that is multidisciplinary in nature and integrates the 

three tracks of biomedical, media technology and engineering. For example, students can 

form a business that tackles real-world challenges such as designing an electric grid for 

one of the urban cities.  As a 10
th

 grader, students select a disease and work to trace the 

development or progression of the disease backwards and then identify the careers 

associated with each step of progression. Community partners work as judges and 

mentors for this project. Overall, the curriculum is girl-centered and project-based and 

designed to promote leadership and wellness (Ochoa Academy website, February 27
th

 

2013).  The girls are given counseling in college preparedness, and access to summer and 

after school programs. 

One of the keys of a 21
st
 century education is service, community responsibility 

and global awareness. Service Learning is a key component of the curriculum at the 

Ochoa Academy. In the 9
th

 grade, students are required to conduct a minimum of 15 

hours of service, a minimum of 20 hours for 10
th

 graders and a minimum of 25 hours for 

11
th

 graders. The cumulative effect is that the 52 seniors have conducted over 5000 hours 

of community service (personal communication, February 24
th

 2013). 
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Another major component of the Ochoa Academy is the leadership development. 

The school is committed to educating leaders of the 21
st
 century by equipping them with 

critical-thinking and problem-solving skills. Leadership is developed in several ways at 

the school. There is a project-based curriculum that requires group and team work. This 

experience allows the girls to both lead teams and develop critical oral and written 

communication skills. There are also groups led by students on the campus, such as 

groups that maintain an organic garden, a composting system and a rainwater collection 

system (Ochoa Academy website, February 24
th

 2013). Students also have the 

opportunity to do educational travel both nationally and internationally. 

Student Recruitment and Selection. The director of the Ochoa Academy 

significant recruits at all elementary schools in the district for the intake in the 6
th

 grade. 

There is also recruitment for the 9
th

 grade. The targeted girl is one who belongs to under-

represented and underserved communities. Once interested in this magnet program, there 

are six requirements to complete the application.  The girls must submit an application 

form and a hand-written letter describing the academic interest of the student and the 

reasons for their interest in the Ochoa Academy. The applicants are also required to 

submit their first semester report card including attendance and tardy report. The 

applicants must also provide the state standardized testing scores and two teacher 

recommendations.  The recommendations are from a language arts teacher and a math 

teacher. The school uses a point system and assigns four points for each entrance 

requirement. The qualified applicants are put in a random lottery. The pool of potential 

candidates is categorized by Title-1 and non-Title 1 school attendance. These are 
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weighted in the following way: 75% of the girls are selected from Title-1 or 

economically-disadvantaged families and 25% from non-Title 1 schools.  

Academic Program. The curriculum at the Ochoa Academy is a college 

preparatory curriculum that includes mandatory Pre-Advanced Placement and Advanced 

Placement courses. Students are required to take courses from a set 4x4 curriculum. In 

the areas of math, students take the following courses over the course of high school: Pre-

AP Algebra1, Pre-AP Geometry, Pre-AP Algebra 2, Pre-AP Calculus, AP Statistics or 

AP Calculus. In science, the girls are required to take the following: Pre-AP Biology, 

Pre-AP Chemistry, Pre-AP Physics and AP Biology or AP Environmental Science. The 

girls are also required to take the College Board AP examination in the AP courses that 

they take. The curriculum of courses offered and the graduation requirement which is 

aligned with a college-preparatory curriculum are as follows: 

 Four credit hours of English (Pre-AP English 1, Pre-AP English 2, AP English 

Language) 

 Four credit hours of mathematics (including Geometry, Algebra 2, Pre-AP 

Calculus and AP Calculus/AP Statistics). Students must take math each school 

year. 

 Four credit hours of Science (Pre-AP Biology, Pre-AP Chemistry, Pre-AP 

Physics and AP Biology/AP Environmental Science) 

 Four credit hours of history and social studies (AP World History, AP U.S. 

History and AP U.S. Government/AP Economics) 

 One credit hour of computers (AP Computer Science) 

 Four credits hours in world language (AP Spanish or AP French) 
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 One credit of STARS (Success through Academics, Responsibility and 

Service) 

 Senior capstone project or service learning 

 Electives to fulfill the rest of the graduation requirement 

Additionally, students will be enrolled in courses that are necessary to complete 

the curriculum requirements for the Distinguished Achievement High School Program. 

The Distinguished Achievement Program is a program offered by the state that allows 

students to demonstrate the advanced college skills or professional-level skills. The 

distinction is determined by a student completing a combination of four of the following 

advanced measures (State Department of Education website, February 27
th

 2013): 

 Obtain a score 3 or above on a College Board Advanced Placement (AP) 

exam. This counts as one measure. 

 Complete original research or project under the direction of a mentor, which 

will be judged by a professional in the field and presented to a qualified 

audience. This counts as one measure.  

 Be awarded as a Commended Scholar or higher on the PSAT. This counts as 

one measure. 

 Earn a grade of 3.0 or higher on courses that count for college credit. This 

counts as one measure. 

The fact that the girls are expected to be awarded with this distinction is 

consistent with the curriculum they will complete at the Ochoa Academy. It will be up to 

them, however, to achieve the grades and scores that will be required to meet the 
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measures. As part of the academic program, the girls of the Ochoa Academy will have 

one-week unpaid internships at the end of their junior year. 

Unique Measures to Meet the Needs of Minority Girls. The Ochoa Academy 

serves mostly first generation college-bound students who are sometimes coming to the 

school less prepared to succeed in a very academically rigorous environment. As a result, 

the school‘s leadership and staff have put measures in place to support the girls. These 

measures include a wrap around, which involves a team of administrative staff and 

faculty who collaborate on the development of an intervention, individualized plan to 

turnaround the success of the student (personal communication, February, 24
th

 2013). 

They also develop an implementation plan which is evaluated over time. There are grade-

level and advisory teams, which are made up of parents, students, community leaders, 

teachers, principal and other staff. There is also a requirement for teachers to offer a 

certain amount of tutorial hours. Additionally, there are student and parent conferences 

(personal communication, February 24
th

 2013). 

Professional Development. Teachers who are employed by the school go 

through a very rigorous screening process. The process includes administrative team 

interviews, a homework assignment, a visit to the school and student interviews 

according to the director (personal communication, February 24
th

 2013). The teachers 

must be certified in the subjects they teach. The faculty that teaches the pathway 

coursework must receive training in those areas of specialty. Teachers also receive AP 

endorsements that must be kept current through the local university. The endorsements 

are certifications offered by the College Board and are subject-specific professional 



101 

 

development opportunities. Teachers are provided with training and support needed to 

teach AP courses (personal communication, February 24
th

 2013).  

Academic Achievement. The Ochoa Academy will be graduating its first class in 

2013. Since the inception of the school, the standards and expectations of the girls have 

been very high, and they have risen to meet those expectations. According to the 

principal of the school, it does not matter what the socio-economic status is, the girls are 

achieving. On the state standardized test, the 10
th

 graders performed at 95% in 

mathematics and science as an aggregate campus versus 73% at the district level and 75% 

at the state level. Similarly, the 11
th

 graders performed at 99% in mathematics and 

science as an aggregate campus versus 91% at the state level and 90% at the district level 

in math and 93% at both the district and state levels. The school has also achieved a 

commended performance rating in the state and district for the last three years. 

 In the area of college readiness, an indicator the state measures, the campus has a 

39.6% readiness in advanced courses and dual enrollment completion. This was higher 

than the 30.3% at the state level and 31.2% at the district level. The state also measures 

the readiness for high education and the campus outscored the district and state 92% to 

73%. 

Key Design Elements for Motivating Females to STEM Careers 

Setting the Stage - Mission Statement. The Ochoa Academy has a mission of educating 

minority girls to attend college and to have a 21
st
 century education. They ensure that the 

girls learn to balance a healthy lifestyle, to be compassionate leaders and to acquire 

problem-solving and critical-thinking skills.  They offer a uniquely challenging 

curriculum that is focused on science, technology, engineering and mathematics. 
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Academic STEM Program. This includes a curriculum that is extremely rigorous.  The 

graduation requirement is 27 credit hours and includes academically advanced Pre-AP 

and AP courses. They include Pre-AP and AP Biology or AP Environmental Science; AP 

Computer Science, Pre-AP Calculus and AP Calculus or AP Statistics. The girls are 

required to also take College Board AP examinations for all the AP courses taken. 

Partnerships and STEM Engagement. The Ochoa Academy has formed partnerships 

with several community organizations. They include engineering and technology firms, 

hospitals and institutions of higher learning. As a result of these relationships, the 

students participate in a one-week unpaid internship at the end of their junior year, in one 

of the three tracks (biomedical sciences, engineering or media technology) on which they 

they chose to focus. 

Integrated (Interdisciplinary) Curriculum – Project-based Learning. In addition to 

the core curriculum, high school students are required to choose a pathway in one of three 

fields: media technology, biomedical sciences or engineering. These fields are pursued 

for the four years of high school and culminated in a capstone interdisciplinary project. 

This project integrates all three fields and provides the students with an opportunity to 

apply their knowledge to real world challenges.  

Technology Integration. One of the pathways for high school students is the media 

technology track. This affords interested students the opportunity to acquire skills in 

areas such as film-making, digital technology, broadcasting and computer.  

Assessment and Integrated Remediation. The accountability of the Ochoa Academy is 

not only to the local school district but also to the Board of Directors of two private 

foundations that are committed to preparing minority girls for college. The school 
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maintains rigorous and comprehensive assessments of the girls to ensure that they are not 

only meeting or exceeding the district standards but that they are also prepared to 

successfully complete any college preparatory examinations such as the AP exam.  Since 

the Ochoa Academy serves grades 6-12, there is a major intake of girls at the 6
th

 grade 

and 9
th

 grade level, some who are less prepared to tackle the rigors of a college 

preparatory curriculum. The school offers a variety of support for students to succeed. 

This includes tutoring, the wrap around process, and mentorship by community 

professionals. There are also advisory teams that include staff, the principal, teachers, 

community leaders, and students. Additionally, there are parent and teacher conferences. 

Leadership Development and Service Learning. The girls of the Ochoa Academy are 

developed in the areas of leadership, service and global learning. They are required to 

complete several hours of community service every year. They are also encouraged, 

through project-based learning, to work in groups and teams to solve problems. They are 

responsible for leading teams and developing their communication skills both in and out 

of the classroom. 

Professional Learning Community. Highly skilled teachers make up the faculty of the 

Ochoa Academy. They are subject matter experts who are certified in teaching an 

advanced curriculum of Pre-AP and AP courses. They obtain certification from the 

College Board to teach these subjects, a certification that is renewable every 5 years. 

According to the state‘s education database, the average years of teaching experience for 

the faculty of Ochoa Academy is 6-10 years, followed by a lesser percentage having 11-

20 years. 
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Outcome - Academic Achievement. The students of OA achieve above the district and 

state average performance. The school has achieved a Commended Performance rating 

for the last three years. In math and science, there is an average score of 95% for all high 

school grades. Additionally, twelve of the high school students competed at the city-wide 

robotics competition. This was the first high school robotics competition in which  the 

Ochoa Academy had participated. The team placed 8th overall out of 24 competing 

teams. The team won in two categories: most photogenic robot and most elegant design, 

which was given for the best designed robot in the competition. 

Jemison Academy 

School Overview. The Jemison Academy is an all-girl college preparatory school 

that was founded in 2010 as a magnet school in a very large school district. It is located 

in the southern region of the United States and, at full capacity, will serve grades 6-12. 

The school offers a very rigorous curriculum that prepares young women to be leaders of 

21
st
 century. The curriculum is focused on educating girls from underserved communities 

through STEM. Each student is exposed to a plethora of career choices, enjoys journeys 

to colleges around the country and is offered specialized courses that align with their 

intellectual strengths and interests.  

 The Jemison Academy was founded through a private-public partnership,a 

partnership between a non-governmental organization/private foundation and a local 

school district in one of the largest cities in the US. It belongs to a network of schools 

that are committed to the education of underprivileged females. The school is governed 

by superintendent and the school board but also by the board of directors of the private 

foundation that  assists in raising funds for the school. The school is dedicated to 
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providing an education that is rigorous, focused on science, technology, engineering and 

mathematics and committed to the development of future leaders. 

Student Population and Demographics. The Jemison Academy serves about 

378 girls in grades 6, 7, 9 and 10 during the 2012 - 2013 school year. This academy will 

add grades 8 and 11 in 2013 and finally, 12th grade in 2014. The schools demographic 

include about 48% African American, 45% Hispanic American, 1% Caucasian, 6% Asian 

American. 

Mission Statement Influence on the Academic Program. The Jemison 

Academy‘s leadership believes in preparing young women of today to attend college by 

providing them with the best chance of being the leaders of tomorrow. They provide a 

holistic education that develops the girls to think critically, to live with purpose, to make 

wise choices and to be life-long learners (Jemison Academy website, February 2013). 

The focus of the academy is to prepare the girls for the 21
st
 century careers, specifically 

in STEM. As a result, the school offers a Pre AP/AP curriculum with advanced science 

subjects, highly qualified, experienced teachers with master‘s and doctoral degrees and 

personal MacBook laptops for every girl. The students are also required to conduct 

college tours starting in 6
th

 grade and attend mandatory STEM-based summer 

camps,which are fre. The academy also expects two years of high school foreign 

language credit in the middle school, Algebra for all by 8
th

 grade although some  take it 

in 7
th

 grade. They also offer dual credit classes in 11
th

 and 12
th

 grade, after school 

programs in science, robotics, arts and humanities and mentoring, to name a few. 

The school has formed partnerships with several local oil and gas corporations 

that provide internships, externships, scholarships, sponsorships and courses in science 
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and engineering. The school also became a member of one of the country‘s leading 

petroleum associations.  This organization has an education center that provides students 

with a multi-disciplinary academic experience in the STEM fields with real-world 

applications in the fields of petroleum engineering, geology, geophysics and global 

energy management.  As a result of this partnership, the school‘s leadership created an 

academy within an academy, called the Jemison‘s Engineer and Geophysics Academy. 

Currently, 50 girls participate in this very specialized STEM program and will have the 

opportunity to focus on oil and gas careers (personal communication, February 24
th

 

2013). 

Additionally, a computer-programming symposium was hosted by the local 

corporation and the association and was held at the school for 200 students grade 3-8. 

The girls of the Jemison Academy attended and were afforded the opportunity to learn 

how to use an innovative software programming language that is used in the oil and gas 

industry. They also had access to robotics software, equipment, training and other 

resources. This symposium was also attended by instructors from local institutions of 

higher learning, and through theses collective partnerships, the girls have the opportunity 

for establishing relationships with STEM professionals and access to mentors and role 

models. The director of the school stated, ―Events like this give our students a first-hand 

look at how computer applications are created‖ (personal communication, February 24th 

2013). 

Additionally, innovative and STEM-focused summer programs, such as 

underwater robotics and three-dimensional prototyping, are offered . According to the 

director of the academy, ―The school sponsored and hosted an Ivy-League college fair 
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that gave the girls the opportunity to hear first-hand the demanding and competitive 

requirements of the top universities in the country‖ (personal conversation, February 7
th

 

2013). 

The school also has the mission of educating future leaders. As a result, one of the 

ways the students develop is by conducting service learning. There is a requirement of 

each grade to meet a community service hour threshold.  

Student Recruitment and Selection. The Jemison Academy is a public magnet 

school whose selection process includes a lottery system. The director of the school 

annually sends out an email to all the elementary schools in the district to attract 6
th

 

graders to the school.  The director and her staff also attend the 8
th

 grade open houses 

offered around the district in addition to the magnet school days. Students elect to apply 

to this school but are accepted as long as their academic performance is at or above the 

current grade level. The application is extensive and requires students to submit an 

application form, write an essay, provide two teachers‘ recommendations, provide the 

most recent report card, the previous year‘s final report card, last year‘s standardized 

testing scores for this particular state, and provide a test record card and proof of 

residency. Once accepted, the students are interviewed, so the staff and administration 

can get a sense of their interests. 

The application form requires students to identify their ethnicity since the school 

is focused on the acceptance and education of minority girls. The form also inquires 

about the student‘s home life and their primary domicile. It also inquires about the 

previous school the student attended. On the recommendation forms, teachers are asked 

to comment on several characteristics of the student, including their motivation, drive, 
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ability to work independently, leadership potential, level of responsibility, 

communication and academic skills. Additionally, the essay portion requires students to 

describe their desire to attend this all-girl school, including their academic and personal 

interests as well as their goals. 

Academic Program. The curriculum at the Jemison Academy is a college 

preparatory curriculum that includes mandatory Pre-Advanced Placement and Advanced 

Placement courses. Students are required to take courses from a set curriculum. In the 

areas of math, students take the following courses over the course of high school: Pre-AP 

Algebra1, Pre-AP Geometry, Pre-AP Algebra 2, Pre-AP Calculus and AP Calculus. In 

science, the girls are required to rake the following: Pre-AP Biology, Pre-AP Chemistry, 

Pre-AP Physics and AP Biology/Chemistry/Physics. Additionally, AP Computer Science 

is a course that will be taken by all eleventh graders. The girls are also offered a Concept 

of Engineering and Technology course where they learn such concepts in electricity and 

magnetism or mechanics. In their robotics class, they may learn about underwater robotic 

concepts such as sonars. Students will also be allowed to earn dual and AP credit 

simultaneously in several classes. Students will also be required to take the AP College 

Board exams for all AP courses taken.  

The curriculum of courses offered and the graduation requirement, which is 

aligned with a college-preparatory curriculum, is as follows: 

 Four credit hours of English (Pre-AP English 1, Pre-AP English 2, AP English 

Language, AP English Literature) 

 Four credit hours of mathematics (including Geometry, Algebra 2, Pre-AP 

Calculus and AP Calculus). Students must take math each school year. 
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 Four credit hours of science (Pre-AP Biology, Pre-AP Chemistry, Pre-AP 

Physics and AP Biology/Chemistry/Physics) 

 Four credit hours of social studies (AP Human Geography, AP World History, 

AP U.S. History and AP U.S. Government/AP Economics) 

 Two credits of computers (Pre-AP Computer Science, AP Computer Science) 

 Four credits hours in one world language (Spanish) 

 Physical and Health Education 

 Senior project or service learning 

 Electives to fulfill the rest of the graduation requirement 

Additionally, students are enrolled in courses necessary to complete the 

curriculum requirements for the Distinguished Achievement High School Program. The 

Distinguished Achievement Program is a program offered by the state that allows 

students to demonstrate the advanced college skills or professional-level skills. The 

distinction is determined by a student completing a combination of four of the following 

advanced measures (state education website, February 10th 2013): 

 Obtain a score 3 or above on a College Board Advanced Placement (AP) 

exam. This counts as one measure. 

 Complete original research or project under the direction of a mentor, which 

will be judged by a professional in the field and presented to a qualified 

audience. This counts as one measure.  

 Be awarded as a Commended Scholar or higher on the PSAT. This counts as 

one measure. 
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 Earn a grade of 3.0 or higher on courses that count for college credit. This 

counts as one measure. 

The fact that the girls are expected to be awarded with this distinction is consistent with 

the curriculum they will complete at the Jemison Academy. It will be up to them, 

however, to achieve the grades and scores that are required to meet the measures. As part 

of the academic program, the girls of the Jemison Academy will have paid internships at 

the end of their junior year. 

Unique Measures to Meet the Needs of Minority Students. Students at the 

Jemison Academy must maintain a 75 course average. When girls are falling behind, 

there are certain measures in place to assist and support the students with their school 

work. First, the director and teachers meet with the parents of the girls. Teachers also 

make themselves available before school, after school and during lunch to meet with the 

girls who need assistance. Students can also be pulled out of the classroom and worked 

with on an individual basis. The school has also contracted with a tutoring company to 

assist teachers and students. A line of communication between the students and the 

school leadership and teachers is always open. According to the director, ―The 

expectations of the girls are always reiterated by the staff and administration‖ (personal 

conversation, February 7
th

 2013).  The girls are sometimes allowed to re-take tests or 

exams if their initial performance was below standard. The principal also stated that the 

girls are supported heavily in learning how to prepare their college applications, learning 

to write the appropriate essays and preparating for taking the standardized SAT and ACT 

examinations (personal communication, February 7
th

 2013). 
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Professional Development. Prior to being employed at the Jemison Academy, 

teachers are required to submit their previous years‘ appraisals and their value-added 

evaluations. This tells whether or not they were adding value to the students they taught 

in past years. Teachers cannot be automatically transferred to the school; they must meet 

very strict criteria. They are also required to be specialist in their subject of choice and 

are also required to do a demonstration of their ability to relay the information to the 

students. Once hired, all teachers are monitored closely for performance and are 

evaluated on an annual basis. 

All the teachers of the Jemison Academy have AP endorsements that they must 

keep current through the local university. The endorsements are certifications offered by 

the College Board and are subject-specific professional development opportunities. 

Teachers are provided with the training and support needed to teach AP courses. They are 

also provided with teaching strategies for Pre-AP courses. According to the director of 

the school, most of the teachers are highly qualified in their subject area and have 

advanced degrees. Some of them teach at the local university after the school day ends. 

The teachers were also given Apple training since the laptop program at the school 

involves the MacBook. 

Academic Achievement. In the first year of the school‘s existence, the girls have 

achieved exemplary performance. They were one of the five schools out of 45 at the 

middle school level to meet Annual Yearly Progress based on first year‘s state test scores. 

The 7
th

 grade placed first in the district in math scores; they placed sixth out of 34 in the 

biology end of course assessment. The 9th graders also received 100% in geometry, 99% 
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in biology and 93% in Algebra 1, all for the 2012 EOC assessment (Jemison Academy 

website, February 11
th

 2013). 

Key Design Elements for Motivating Females to STEM Careers 

Setting the Stage - Mission Statement. The Jemison Academy has a mission of 

educating minority girls to attend college and to be equipped with knowledge and skills 

to choose careers in the STEM fields. The goal is to provide an environment for the girls 

that is challenges intellect promotes integrity, impels social action and that endears 

sisterhood.  

Academic STEM Program. This program includes a curriculum that is extremely 

rigorous and challenging.  The graduation requirement is 27 credit hours and includes 

mandatory Pre-AP and AP courses. They include Pre-AP and AP Biology, Physics and 

Chemistry; Pre-AP and AP Computer Science, Pre-AP Calculus and AP Calculus. The 

girls are also required to take the AP examinations associated with every AP course that 

they do. 

Partnerships and STEM Engagement. A very important part of the success of the 

school‘s mission is the opportunity for the girls to engage with the technical and scientific 

community. The school has partnered with a local oil and gas company to provide the 

girls with the opportunities to be exposed to the real world of engineering and science. 

The partnership also provides the girls the opportunity to have mentors and role models 

in the fields of science and engineering and technology.  

Integrated (Interdisciplinary) Curriculum – Project-based Learning. Through the 

STEM-focused summer experiences, the girls have opportunities to create projects that 

are applicable to the fields of robotics and engineering design. They also partake in an 
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annual challenge that involves the exploration of the petroleum industry. 

Technology Integration. Every girl at the Jemison Academy is required to have a laptop. 

The Macbooks are provided to them on loan. The school is also equipped with smart 

board technology, which is an interactive white board that uses touch detection for user 

input. The teachers have the ability to save lessons and the students have the opportunity 

to interact with the technology to enhance their learning. 

Assessment and Integrated Remediation. The accountability of the Jemison Academy 

is not only to the local school district but also to the board of directors of two private 

foundations that are committed to preparing minority girls for college. The school 

maintains rigorous and comprehensive assessments of the girls to ensure that they are not 

only meeting or exceeding the district standards but that they are prepared to successfully 

complete any college preparatory examinations such as the AP exam. The Jemison 

Academy has grades 6-12 which means that there is a major intake of girls at the 6
th

 

grade and 9
th

 grade level, some of whom are less prepared to tackle the rigors of a college 

preparatory curriculum. The girls are assessed consistently through end of course 

assessments, standardized tests and both district and state-wide tests. The school‘s staff 

uses various forms of remediation to get the girls to the level they need to be to succeed. 

This includes working with tutors who are available after school, teachers who work with 

the girls before, during and after school, pull-outs, which means that the girls are 

removed from the classroom to work individually with the teacher. 

Leadership Development and Service Learning. The school also has the mission of 

educating future leaders. As a result, one of the ways the students are developed is by 

conducting service learning.  There is a requirement of each grade to meet a community 
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service hour threshold.  

Professional Learning Community. The STEM faculty at the Jemison Academy is fully 

trained and equipped to impart very challenging and technical knowledge to the girls. 

Most of the teachers have advanced degrees in their specialty subject. The teachers are 

also required to have endorsements in Advanced Placement courses they teach, which are 

offered by the College Board. They also are afforded opportunities to instruct at the local 

colleges after school. Additionally, the faculty attended seminars and workshops that 

were focused on Apple technology. Since the school is equipped with Macbooks for each 

of the girls, it was necessary and critical that the teachers gained all the knowledge 

needed to leverage and effectively utilize the computer technology. 

Outcome - Academic Achievement. The girls at the Jemison Academy are thriving. 

Since the school has only been inexistence for 2.5 years, the success of the school is 

measured by the state testing and end-of-course assessment and examinations that are 

mandated and administered by the local school district. To date, the girls are out-

performing other schools in the district in biology, math and Algebra 1. They have also 

placed first in the 7
th

 grade district standardized test across all the measures. They placed 

6
th

 in the district‘s end of course assessment in biology, and the 9
th

 grade scored an 

average of 95% in the district‘s end of course assessments in all the subjects (Jemison 

Academy website, February 11
th

 2013). 

 On a personal level, the success of the school can also be measured by the 

achievement, growth and development of individual students. Several of the girls belong 

to IPAA Academy and have participated in the Petro Challenge, a competition that 

provides students with an understanding of the oil and gas industry and thus enables them 
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to consider careers in this field. In 2012, the teams were asked to explore oil and gas in a 

fictitious petroleum province (IPAA website, February 11
th

 2013). Each team was given a 

starting budget and was going to be judged on how they maximized profits for the 

specific oil company. This challenge afforded the girls the opportunity to learn to use the 

Petrel software, which is used to do exploratory surveys of the bottom of the ocean floor. 

The girls of the Jemison Academy were named finalists in their first-ever participation in 

the challenge (personal communication, February 7
th

 2013). 

Cross-Case Analysis 

 Each of the four schools or cases in this research study was analyzed using several 

forms of data. The data included principal or director interviews, mass media 

correspondence, school website information and publicly available archival data. For 

each case, the subsidiary research questions were used to layout and describe, in detail, 

the influence of the conceptual framework. The subsidiary questions included the 

influence of the mission statement on the design of the program, the recruitment and 

selection of students, a description of the academic programs, a highlight of the unique 

measures implemented to support minority girls, a description of the professional 

development of the STEM faculty. At the end of each detailed case description, a 

summary was given, identifying the key design elements that serve to motivate females to 

pursue STEM majors and careers. As a result of the individual case analysis, a cross-case 

analysis is described in this section. This cross-case analysis used the subsidiary research 

questions to identify trends, similarities and differences across all of the cases, finally 

leading to a summary of the main research question that identified the key design 

elements of all-girl STEM-focused programs.  
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Research Question: How has the school mission influenced the design of the STEM-

focused academic program? 

Each of the school cases had a well-defined mission statement that generally 

stated generally the goal of educating girls to be leaders and global change makers in the 

21
st
 century. The schools were committed to preparing the girls  not only to succeed in 

high school with the goal of matriculation but also to succeed in college. They all had the 

goal of changing the attitudes girls had towards the highly technical STEM fields, thus 

increasing the number of females that pursued these college majors and careers. All but 

one, the Curie Academy, had the mission of educating girls from underserved 

communities.  

As a result of the mission of each of the schools to educate girls in the 21
st
 century 

and to educate them in the STEM fields, the school leadership implemented a variety of 

supplementary programs that complemented the core curriculum. This served to equip the 

girls with the knowledge, skills and tools they need  not only to fulfill the mission and 

vision of the school but also to matriculate and succeed in college and to meet the 

demands of the 21
st
 century workforce. Subsequently, each school established significant 

partnerships with the community and with parents. The community partnerships were 

specifically established with local universities, corporations, hospitals, museums and 

government agencies. As a result, there was a similarity in the recognition of the school‘s 

leadership to incorporate this type of exploratory and expeditionary learning as a 

supplement to the core curriculum. The extent of the partnerships, however, provided 

vastly different opportunities for the girls from each of the schools.  
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The Curie Academy had the most extensive and intensive research program set up 

for the high school girls. The school had one person, the director, dedicated to running 

the engineering and science program. The director is a former scientist who had the 

ability to navigate through the scientific community. She opined that schools mustbe 

committed to finding the right person to run a program such as the one at Curie 

Academy.  Additionally she shared that the most effective person to lead such a program 

was one with a science and research background. This experience brings a level of 

credibility to when partnering with the sceintific community.  

The director of the STEM program established partnerships with a diverse group 

of research organization from the private and public sectors and academia. These 

partnerships provided the girls with a four-year research opportunity in a variety of 

highly technical specialty areas as shown in Table 7.  The girls committed one afternoon 

a week to their research positions and extended hours over the summer. The internships 

were unpaid for the students of the Curie Academy. The director also replicated her 

program and partnered with the local school district to provide the same opportunity to 

minority girls. However, they received a stipend for their internship opportunity and were 

provided with fares for transportation.  

The Jemison Academy made the decision to focus their exploratory learning 

opportunities on careers in the oil and gas industry. An academy within an academy was 

formed as part of one of the largest petroleum associations in the country that allows the 

girls to explore careers in petroleum engineering, geology and geophysics. The girls are 

given unpaid summer internships and externships at the end of their junior year. 

Similarly, the Ochoa Academy selected three diverse fields as tracks in which the girls 
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could partake. The community partnerships were then consequently established to align 

with these specialized areas. Finally, the Goodall Academy provided the girls with 

opportunities to extend their learning beyond the classroom. The city is used as a 

teaching laboratory, and through the partnerships established with various businesses and 

other organizations, the students get to experience an added dimension to what they are 

learning. This approach brings real world experiences into the classroom. For example, in 

studying color and light theory in physics, they may visit the local fine arts museum. 

Similarly, in studying rock types and the process for development of various stone 

products, they may visit the local stone quarry. 

All the schools have integrated technology into the curriculum. They all require 

the girls to have laptops or ipads to support learning at school and to afford the girls 24/7 

access to learning opportunities.  The use of technology fosters a collaborative 

environment both for the students and the teachers. Students were encouraged to work in 

teams to accomplish projects.  Additionally, two of the schools are piloting the ―flipped‖ 

classroom model, which allows the teachers to spend more one-on-one time with the girls 

in the classroom.  
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Table 7 

Mission Statement and its Influence on School Design 

 Curie  Goodall Jemison Ochoa 

Mission 

Statement 

Passion for 

learning, Public 

Service; Women 

empowered for 

leadership in a 

multicultural and 

globalized society, 

To prepare the 

next generation of 

leaders in STEM. 

Provides girls 

with a 

rigorous 

college prep 

education 

focused on 

STEM, 

nurtures self-

confidence, 

inspires 

leadership, 

encourages 

critical 

thinking and 

academic 

excellence. 

Develop 

academically, 

think 

critically, lead 

purposefully. 

Provides a 

rigorous 

curriculum 

with a focus 

on STEM. 

To prepare 

women to 

attend/graduate 

from college, 

solve problems 

in support of 

our global 

community. To 

encourage girls 

to pursue 

careers in 

STEM. 

Partnerships 4-year primary 

research with 

local universities, 

hospitals, 

government 

agencies, 

museums  

4-year 

expeditionary 

learning at 

museums, 

local 

businesses, 

universities 

4-year STEM 

experience 

with national 

petroleum 

association - 

Academy in a 

Academy  

4-year STEM 

experience 

with hospitals, 

corporations, 

universities in 

3 pathway 

areas  

STEM 

Engagement 

Biomedicine, 

Biochemistry, 

Nanotechnology, 

Theoretical 

Astrophysics, 

Anthropology, 

Space Flight 

Experiments in 

Material Science 

Core 

Sciences 

Geophysics, 

Geology, 

Petroleum 

Engineering 

Biomedical 

Sciences, 

Engineering, 

Media 

Technology 

Integrated 

Technology 

1:1 Computing 1:1 

Computing 

1:1 

Computing 

1:1 Computing 

Leadership 

Development 

Yes Yes Yes Yes 

Service 

Learning 

Yes Yes Yes Yes 
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Leadership skills and service learning are a major part of the curriculum for all 

four schools. They all have a mission statement of creating leaders for the 21
st
 century. 

The leadership skills and service learning are implemented in different ways at each of 

the schools. At the Curie Academy, one of the ways leadership skills are developed is the 

opportunity for the students to write technical papers on their original research and to 

present the results in both national and international conferences, seminars and 

workshops. The students also have the opportunity to be involved in various community 

service activities which involves travel to other countries. The Goodall Academy also has 

a mission of educating leaders and has implemented among other things, a capability for 

students to lead conferences that were formally ran by the teachers. These groups allow 

them to take ownership in their own education. It comprises conducting an evaluation of 

their academic performance and develops an academic plan with stated goals.  Both the 

Jemison and the Ochoa Academies have requirements for service learning in the form of 

community service. 

Research Question: How are the students recruited and selected? 

Three of the four schools explicitly have a mission of educating minority girls 

from underserved communities as shown in Table 8. The same three schools are 

considered inclusive schools, which means that the girls who are recruited and finally 

selected to these schools come from neighborhood schools but can also be bused in. The 

girls selected into the Jemison, Ochoa and Goodall Academies are mainly first generation 

college-bound, some of whom are accepted ill-prepared for being in an accelerated and 

advanced academic program. These are also girls who have never been expected to 

achieve in the areas of science, technology, engineering and mathematics. These three 



121 

 

schools also share the distinction of being relatively new, opening in the last few years. In 

the case of the Jemison Academy that is two years old, the principal stated that there are a 

lot of families that still do not know of the school‘s existence and the choice of college 

preparatory program for their daughters. Since these three schools in particular are public 

or charter schools, there is also still some resistance in the communities to single-sex 

public education, and as a result, it requires extensive outreach to other schools with age-

appropriate girls, on the part of the directors. 

Table 8 

School Demographics 

 

All the schools have an extensive application process that includes an application 

form, submission of report cards, state testing or standardized tests in the case of the 

private school, at least two teacher recommendations, an essay and a student and parent 

interview. The girls must meet a standard threshold before being admitted. For the public 

schools, there is a lottery system for the girls who meet the entrance requirements. The 

Curie Academy, a private school, attracts fewer minority females because it is tuition-

based versus the tuition-free policies the other schools have. But the director of the 

Ethnicity Curie 

Academy 

Goodall 

Academy 

Jemison 

Academy 

Ochoa 

Academy 

Hispanic 

American 

4% 27% 45% 61% 

African American 12% 70% 48% 13% 

Asian American 8% - 6% 22% 

White American 75% 1% 1% 1% 

Other 1% 2% - 1% 
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school has a commitment to diversity and has put measures in place to attract more 

minority girls. Selection into CA‘s engineering and science program is purely by choice.  

The girls elect to participate based on their interest in fields of science and engineering. 

This same school, however, implemented an outreach program that has a mission of 

providing minority students who attend schools in the local district. These students fit the 

same demographic of the students at the Goodall, Jemison and Ochoa academies. They 

are given opportunities to partake in the very rigorous and challenging STEM-focused 

research program that was implemented at the school.  

Table 9 

Application and Selection Process 

 

 

 

 Curie Goodall Jemison Ochoa 

Application 

Form 

        

School 

Transcript 

        

Teacher(s) 

Recommendation 

Two One Two Two 

Essay      N/A     

Student 

Interview 

        

Parent Interview         

Standardized or 

State Tests 

     N/A     

Intake of 

Economically 

Disadvantaged  

< 30% 90% 75% 75% 
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Research Question: What is the Academic STEM Program? 

The academic program is defined as the content of the core curriculum for the 

school with supplements, courses or experiences that are aligned with the core mission. 

Since all the schools are college-preparatory, three of the four offer very advanced and 

accelerated programs that have a graduation requirement that is above the average regular 

school requirement as shown in Table 10. The Curie, Jemison and Ochoa academies offer 

Pre-AP/AP program in high school. They also have a 4x4 curriculum and specific to the 

STEM fields, require four credits of mathematics and science. They require course taking 

in both Pre-AP and AP Computer Science. These three academies also offer pre-

engineering and engineering courses along with providing opportunities for the girls to 

participate in Robotic challenges and competition as shown in Table 10.  

 The Goodall Academy does not offer an accelerated Pre-AP/AP program, yet this 

may be because it is a Title 1 charter school that opened just three years ago with girls 

from failing schools. Some of the girls come less prepared to master the accelerated 

curriculum; thus when tested, they were below the district standard for proficiency in 

both reading and mathematics. The director of the school said, ―We let the data dictate 

instruction‖ (personal conversation, February 8
th

 2013).  She does however recognize and 

acknowledge the fact that a more challenging curriculum is necessary as the most 

effective way to prepare the girls for college. The school has plans to upgrade the level of 

the curriculum to include Pre-AP in the coming years. 

The schools also created integrated or interdisciplinary curriculum that foster a 

project-based and inquiry-based approach to learning. This model of instruction tends to 

be interdisciplinary in nature. This means that many different areas of study are 
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incorporated in the learning of core subject areas. Besides the core curriculum, the girls 

from each of the schools are required to be involved in projects. By using this model, the 

schools are providing them with opportunities to develop problem-solving and critical 

thinking skills.  

The girls of the Curie Academy are engaged in original research and inquiry-

based learning, some of whom have gotten to fly experiments in space. These 

investigations have involved studying the effects of the space environment on various 

materials. At the Goodall Academy, the teaching staff used the 2012 election process as 

an opportunity to teach various concepts across their core curriculum, integrating 

mathematics, science, social studies and language arts. In math class, the students 

graphed the results and conducted a statistical analysis of those results, and in science, the 

Lego Robotics team had the opportunity to construct voting machines. At the Jemison 

Academy, the girls have the opportunity to be involved in the Petrol Challenge, designing 

and implementing a process to explore the sea beds of specific geographical areas. 

Finally, the Ochoa Academy girls work on an interdisciplinary capstone project for their 

senior year that integrates the fields of engineering, biomedical sciences and media 

technology. For example, they may be asked to create a business to tackle one of the local 

environmental challenges, such as creating a process for delivering water to a rural town. 
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Table 10 

Academic STEM Programs and Partnerships & STEM Engagement 

 

Courses Curie Goodall Jemison Ochoa 

Curricular Honors and 

AP 

Regular (Pre-AP 

in 2014) 

Pre-AP and AP Pre-AP and 

AP 

Mathematics P-AP Algebra 

1, P-AP 

Geometry, P-

AP Algebra 2, 

P-AP Pre-

Calculus, AP 

Calculus, AP 

Statistics, 

Discrete 

Mathematics, 

Calculus 3 

Algebra 1, 

Geometry, 

Algebra 2, 

Advanced Math 

P-AP Algebra 

1, P-AP 

Geometry, P-

AP Algebra 2, 

P-AP Pre-

Calculus, AP 

Calculus/AP 

Statistics 

P-AP Algebra 

1, P-AP 

Geometry, P-

AP Algebra 2, 

P-AP Pre-

Calculus, AP 

Calculus, AP 

Statistics 

Science P-AP Biology,  

P-AP 

Chemistry, P-

AP Physics, 

Anatomy and 

Physiology, 

Organic 

Chemistry, AP 

Environmental 

Science 

Physical 

Science, 

Biology, 

Chemistry, 

Physics, Lab 

Science 

P-AP Biology,  

P-AP 

Chemistry, P-

AP Physics, 

AP 

Biology/Chemi

stry 

/Physics 

P-AP 

Biology, P-

AP 

Chemistry, P-

AP Physics, 

AP Biology, 

AP 

Environmenta

l Science 

Computer AP Computer 

Science 

 P-AP C.S., AP 

Computer 

Science 

Computer 

Science 

Engineering Engineering, 

Robotics 

Pre-Engineering, 

Robotics 

Pre-

Engineering, 

Underwater 

Robotics 

Pre-

Engineering, 

Robotics 

Interdiscipli

nary Project 

Senior Project Interdisciplinary 

Project 

Senior Project Senior 

Capstone 

Project 

Graduation 

Requirement 

24 credit hours 23 Traditional or 

28 Block 

schedule 

27 credit hours 28 credit 

hours on 

Block 

schedule 



126 

 

Research Question: What are the unique measures, if any, that are implemented to 

meet the needs of minority students? 

Each of the four school cases has several layers of governance and accountability. 

Being a private school, The Curie Academy is accountable to the Board of Trustees. The 

Goodall school is a charter school and is accountable to the founding foundation or non-

governmental organization in addition to the local school district, in which it is chartered.  

Similarly, both the Jemison and the Ochoa Academies are public magnet schools but are 

funded and operated through a public-private partnership between the local school district 

and a private foundation. The Ochoa school has an additional foundation that also 

sponsors it. Subsequently, because of the multiple accountabilities and ones that involve 

organizations that are in place to achieve success, the students of the four academies are 

assessed and their academic performance is monitored closely. As a result, various 

measures are in place at each of the schools to meet the needs of minority students, who 

are mostly first generation college-bound or from failing schools like in the case of 

Goodall Academy. Each of the schools must ensure that the girls can successfully 

complete the rigorous and challenging college preparatory curriculum.  

They all have an integrated approach to remediation that includes tutoring 

services before, during and after school. In the case of the Ochoa Academy, they use a 

process called wrap around, which involves a team of administrative staff and faculty 

who collaborate on the development of an intervention, individualized plan to turnaround 

the success of the student. The schools also provide mentorship by community 

professionals and have advisory teams made up of staff, parents, administrators and 

community leaders. The Jemison and Goodall Academies do pull-outs, which provide 
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students the one-on-one time they need with teachers or tutors to turn their academic 

performance around. All of the schools do extensive assessments to monitor the progress 

of the students. These include end of course assessments, state standardized tests, 

national standardized tests, Advanced Placement examinations, a variety of STEM 

challenges and competitions for students and national and international science fairs. 

 An additional unique measure that was implemented specifically at the Curie 

Academy‘s Science and Engineering Program by the director in partnership with the local 

school district was to provide the minority students who were a part of the program a 

stipend for the research work they were involved in. This stipend assisted them with 

funds for transportation to and from their respective research work site. They also 

received a paid summer internship. These incentives were not provided to the girls of the 

Curie Academy‘s Engineering and Science Program. These students were responsible for 

their own form of transportation to and from their research work site. 

Research Question: What are the Professional Development activities for the STEM 

faculty? 

The professional development of STEM faculty is similar for all of the schools as 

shown inTable 11. First, most of the faculty at the Curie and Jemison Academies have 

advanced degrees, both Masters and Doctorates in their specified area of teaching or 

subject. All the schools have subject matter experts in the subjects they teach or 

specialists versus generalists. The principal of the Jemison Academy stated, ―I do not 

believe in generalists‖ (personal communication, February 7
th

 2013). As is applicable for 

all the schools, the faculty who teaches advanced placement course must be endorsed by 

the College Board. The faculties at each of the schools all have access to training and 
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development at varying levels. At the Curie Academy, teachers are provided with funding 

to further their education and obtain additional certifications in their chosen disciplines. 

They also have an opportunity to do international travel and fieldwork. At the Goodall, 

Jemison and Ochoa Academies, the teachers are provided with opportunities for summer 

workshops and seminars, sometimes held at local universities. The faculty of these 

academies is also provided with mentors. The Goodall school specifically has a catalog of 

professional development that includes teachers training teachers. 

Table 11 

STEM Faculty Credentials and Professional Development 

 Curie Goodall Ochoa Jemison 

Selective Hiring  Yes Yes Yes 

(includes 

student 

interview) 

Yes 

Generalist vs Specialists  Specialist Specialist Specialist Specialist 

Avg. Years of 

Experience  
    

Advanced Degrees  Yes No Yes Yes 

Certification/Endorseme

nt 
AP Endorsed N/A AP 

Endorsed 

AP 

Endorsed 

Professional 

Development  
Graduate 

School/ 

Enrichment  

Summer 

Seminars/ 

Workshops 

Summer 

Seminars/ 

Workshops 

Summer 

Seminars/ 

Workshops 

Other International 

Travel and 

Field Work  

Teachers 

training 

teachers 

 Instructs at 

local 

Colleges 
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Main Research Question: What are the key design elements of all-girls schools that 

motivate females in STEM careers? 

The cross-case analysis that was conducted led to the identification of the themes, 

similarities and differences across the schools. Based on this analysis the following 

themes emerged to identify the key design elements of these four all-girls STEM-focused 

academic programs: 

 Mission Statement  

 Academic STEM Program 

 Partnerships and STEM Engagement 

 Integrated (Interdisciplinary) Curriculum through Project-based Learning 

 Technology Integration 

 Assessment and Integrated Remediation 

 Leadership Development and Service Learning 

 Professional Development 

These design elements were consistent across all the schools and STEM academic 

programs. Under each element, there may have been variation in the exact 

implementation or measure that was utilized, but the similarities in the design element 

were present across the schools. 

Summary 

In this chapter, the results of the research on all-girl schools that are committed to 

motivating females to pursue STEM careers were outlined. In the first part of the study, 

each of the four cases or STEM academic programs was analyzed. Each case analysis 

was commenced with an overview of the school, which was followed by a brief 
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description of the school demographics and populations that were served. The academic 

achievement of the girls of that particular school were then presented. This was followed 

by the analysis of the school, using the subsidiary research questions. These were a 

definition of the influence of the mission statement on the design of the academic 

program, a description of the recruitment and selection process used at the school, a 

detailed description of the academic program, identification of unique measures that were 

implemented to meet the needs of minority girls, and, finally, a description of the 

professional development activities of the STEM faculty. Each case was summarized 

using the key design elements that were identified during the case analysis. The chapter 

concluded with a cross-case analysis of all of the schools categorized by the subsidiary 

research questions. This cross-case analysis led to identification of trends, similarities and 

differences across the schools, which subsequently led to the generalization of the key 

design elements for all-girl schools and academic programs that are focused on 

motivating females to pursue STEM careers.   



 

 

Chapter 5 

Findings and Recommendations 

In the United States, as in most other countries throughout the world, females are 

under-represented in the fields of Science, Technology, Engineering and Mathematics, 

better known as the STEM fields. While the number and proportion of women earning 

science and engineering degrees have increased dramatically over the last decade, there is 

still a need for additional focused steps to increase the representation of females in 

science and engineering.  It is critical that learning systems are developed in order to 

educate the next generation of women innovators, global thinkers and leaders in science, 

technology and engineering.  All citizens, regardless of gender and/or racial ethnicity, 

must be given the opportunity to contribute to the growth and technological advancement 

of our country.  

Learning environments that serve as models effectively produce minds that are 

taking on global challenges and stand as examples for 21
st
 century STEM education. This 

is one of the crucial steps that must be taken to remove all the barriers and biases that 

exist in motivating girls to pursue studies in these fields. This doctoral thesis recognizes 

the fact that there are few learning systems that exist that can educate minority young 

women to meet that challenge. As a result, this study sought to examine all-girl STEM-

focused programs that are committed to motivating females to pursue careers in STEM 

and identify and document the key elements being implemented in the design of these 

schools.  

The purpose of this research thesis was to conduct a comparative case study that 

examined several all-girl STEM-focused academic programs and assessed the factors that 
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contribute to its success in developing future women leaders in STEM. The study 

compared key elements, factors and characteristics of four academic programs that serve 

to improve the academic achievement of girls in math and science and change their 

attitudes towards the STEM fields. Some of the programs serve a racially diverse school 

demographic, with most of the girls being from Hispanic and African-American heritage. 

The study was conducted in the context of both gender and race/ethnicity.  

Methods and Procedures 

 

The study included the examination of the influence of the mission statement on 

the design of the academic program, a description of the academic STEM program, the 

recruitment policy and selection criteria of the students and an identification of the 

unique measures that were implemented to meet the needs of the minority students. There 

was also an assessment of the professional development activities of the STEM faculty.  

An assessment of each school or case was summarized by identifying some key design 

elements for that particular case. At the end of the description and assessment of each 

case, a comparison was made across all the cases with the objective of identifying the 

trends, similarities and any differences that existed. From this cross-case analysis, a 

pattern emerged that identified key design elements that were generalized for all-girl 

STEM-focused schools or academic programs.  As part of the data collection process, 

interviews were conducted with the principals of the schools or directors of STEM 

programs within schools. Data was collected from websites, publication and published 

articles, mass media correspondence and from archival data.  
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Major Findings 

Results of the cross-case analysis that was conducted in this study led to an 

emergence of a pattern across all the schools. The subsidiary research questions provided 

a foundation for a comprehensive description of the schools. As a result, the following 

design elements were common threads that ran through the fabric of each school.  

 Mission Statement  

 Academic STEM Program 

 Partnerships and STEM Engagement 

 Integrated (Interdisciplinary) Curriculum – Project-based Learning 

 Technology Integration 

 Assessment and Integrated Remediation 

 Leadership Development and Service Learning  

 Professional Development 

Each of the schools set the stage by creating a mission statement that stated the 

goals of the school and what they were setting out to accomplish as it related to girls‘ 

leadership and education in the 21
st
 century, a critical part of which is science, 

technology, engineering and mathematics. A strong leadership, administrative and 

teaching team were put in place to implement the goals and objectives of the schools. The 

school‘s leadership implemented a rigorous and challenging college-preparatory 

academic program that in three of the four cases were advanced and focused on the 

offering of STEM courses. The programs were Pre-Advanced Placement or honors 

courses and in the junior and senior years, Advanced Placement courses. For the schools 
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that offered the AP courses, the students were required to take the College Board AP 

exam. 

 The schools also established partnerships and relationships with the community to 

provide scientific, technical and engineering opportunities and experiences to the girls. 

This included technical government agencies, hospitals, engineering companies, 

universities, civic organizations and museums. These partnerships provided the girls 

opportunities to be engaged in the STEM fields from a real-world and practical 

perspective. Some of the partnerships provide multi-year scientific research and 

engineering experiences. The Curie, Jemison and Ochoa Academies established the 

STEM engagement activities from freshman year to senior year. The Goodall Academy 

implemented this in the form of expeditionary learning, where in learning any of the very 

technical science concepts, the students were provided with an experiential opportunity 

that solidified it and made it come to life in a very practical way.  Additionally, as a result 

of these partnerships, the girls were afforded opportunities to do internships and 

externships. They also were provided with scholarships, in addition to mentors and role 

models.  

 All the schools incorporated project-based approach to learning and integrated it 

into the core curriculum. The instructional strategy for all the schools involved 

interdisciplinary activities.  With this approach to learning, the students worked in groups 

to solve real-world, authentic, curriculum-based problems. Whether it stemed from the 

scientific research and engineering opportunities they had outside of the classroom or 

developing a project based on the cross-integration of the core disciplines, students of all 

the schools were expected to conduct capstone projects throughout their tenure in high 
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school. This approach to learning is one where the teachers of these academies are guides 

and advisors versus managers and dictators of the content. 

 All the schools integrated technology into the curriculum. They all required that 

each student have laptops or tablets. This allowed the students 24/7 access to learning and 

provided an environment that was collaborative. Several of the schools are utilizing the 

―flipped‖ classroom model where the students watch the instruction at home and can 

work at their own pace and the classroom time is used to facilitate discussions on 

challenging concepts and to work collaboratively on activities. It is an inversion of the 

traditional classroom that only works with the use of educational technology. 

 All of the schools conducted comprehensive assessments of their students‘ 

academic performance.  These schools have multiple layers of accountability versus 

traditional schools that may solely be under the auspice of the school district. These 

multiple layers of accountability, albeit a Board of Trustees or Board of Directors of a 

Foundation, are committed to achieving success in their respective missions and as a 

result, the schools‘ leadership teams are held to a more stringent standard of achieving 

success. The schools have all put in place integrated remediation, which is necessary to 

ensure that all the girls succeed in matriculating to college. Since three of the four schools 

serve mostly minority populations, some girls from Title 1 schools and mostly first 

generation college-bound, it was identified by the school administration that measures 

needed to be put in place to help the girls achieve and meet the challenges that are 

associated with mathematics, science and engineering. Students are provided with tutors 

or teachers who provided extra time meeting with and supporting the girls before, during 

and after school. All the schools have regular parent – student conferences. Some of the 
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schools do pull-outs where students are taken from a specific class they may be failing 

and worked individually with. 

 All the schools are committed to the mission of educating the women leaders for 

the 21
st
 century and as such, have implemented to key factors of that – leadership 

development and service learning. The students are nurtured to be leaders in several 

ways. They engage in team work and project activities that afford them the opportunity to 

be leaders of their teams and facilitate the development of effective communications 

skills, both orally and written. They are all required to perform a certain number of 

community service and to be involved in developing service projects that benefit the 

respective school and the community at large. All of the schools also have a form of 

student mentoring program where the high school seniors are big sisters or mentors to the 

younger ones. 

 Finally, all the schools had extensive professional development opportunities for 

their faculties. The teachers were highly specialized in their area of expertise and in many 

of the cases at the schools, held advanced degrees both at the master and doctorate levels 

in the STEM fields. The teachers had to maintain the College Board AP endorsement for 

the teaching of Advanced Placement courses. Additionally, the teachers of the public and 

charter schools had opportunities for professional development training during the 

summers.  

Discussion 

This research study was focused an examining an all-girl school learning 

environment that was committed to providing females with a 21
st
 century education and 

one that was focused mainly on increasing minority girls‘ interest and motivation to 
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pursue STEM majors and careers. As the researcher, I was interested in identifying the 

key design drivers or elements that the leaders of these schools put in place to accomplish 

this mission. Conducting a comparative study across several of these similar types of 

school environments led me to identify trends that could then be used by administrators, 

who in the future may be tasked with meeting a similar challenge and starting a school 

much like these. My research questions were critical in laying the foundation for a full 

and comprehensive description of the schools. All the schools had a powerful mission 

statement which provided direction for their design. However, the first research question 

laid the groundwork for an inquiry into how the mission statements influenced the design 

of the school academic programs. These key objectives shaped the type of academic 

STEM programs that were implemented and the other key elements that were not part of 

a traditional school but that were critical to accomplishing the mission.  

Results of this study showed that the schools‘ mission statement detailed the type 

of girl who would graduate from these schools. It was also an indicator of how the minds 

and attitudes of these students would be shaped. Studies found that one of the three 

critical factors in the increasing the interest of females in pursuing STEM fields is the 

attitudes held about their ability to excel at these subjects. It also relates to the pathways 

of the attainment of STEM degrees in college (Astin & Astin, 1992; Ethington & Wolfe, 

1988; Hilton & Lee, 1988; Seymour & Hewitt, 1997; Xie & Shauman, 2003; Ma, 2009). 

Results of this study showed the way in which each of the schools sought to shape 

the attitudes of their girls, specifically girls who never before believed they could achieve 

in STEM subjects. This occurred by establishing external partnership with the technical 

community that provided the opportunity for the girls to get first-hand exposure to these 
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careers and to the lives of scientists, engineers, computer scientists, technologist and 

mathematicians. Understanding the true nature of science happens only when students are 

allowed to step into the shoes of real scientists.  

Results of this study found that a multi-year research program such as the one 

implemented by the Curie Academy‘s Engineering and Science Program director was 

very effective in shaping the attitudes and minds of girls. The process of getting the girls 

engaged in  four years of primary research as a member of a larger research team started 

by asking the girls about their areas of interest such as cancer research, material science 

and human space flight or genetic testing and engineering, etc. Once decided, the director 

of the program matched the girls with respective mentors in the scientific or engineering 

community. The girls started as freshman working in a cancer research lab at the local 

university or hospital, for example, one day a week after school and learned the 

techniques of doing lab research. They were then equipped to engage in original research 

in their second, third and fourth year of high school and given the opportunity to be 

mentored by the cancer researchers, thus affording them the opportunity to become 

experts. During the summer months, they worked full-time on their respective research, 

therefore providing them with an already established internship experience. Results of 

this study showed that the girls, including the minority females of the Curie Academy, 

who participated in this process, have received top recognition at the premier national and 

international science competitions, have been awarded patents for their work, have 

published hundreds of technical papers, have given technical presentation both nationally 

and internationally and have been accepted to the top colleges and universities in the 

country where they have pursued STEM majors.  
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Results from this study showed that when the Curie Academy‘s Engineering and 

Science Program was extended to the local school district, an opportunity that provided 

girls from urban schools with the same scientific research experience as those of the 

privileged girls of the Curie Academy, the outcome was very similar. Some of the girls 

graduated and were accepted to Ivy League universities to pursue a STEM field. The 

results from this study did, however, reveal that these minority girls were given a stipend 

during their research activities. This was provided as an incentive for the girls who came 

from low socio-economic backgrounds. The stipend afforded them funds for 

transportation to and from the university or hospital where they were doing their research. 

This is a very important element that provides minority girls from urban schools the 

motivation they need to maintain interest in this type of program.  

Results from this study showed that for minority girls, the types of scientific and 

engineering experiences mentioned earlier are absolutely necessary in giving them the 

confidence needed to achieve in the STEM fields and allowing them to experience the 

life of STEM professionals. The experience at the Jemison school that allows the girls to 

explore the petroleum industry is invaluable and something they never dreamt they could 

do. This opportunity also provides them with role models and mentors that are critical to 

shaping their attitudes. This is supported by the research that states that the presence of 

mentors and role models in addition to adult support are factors that have a significant 

impact on the achievement and interests in science and math fields (Astin & Sax, 1996; 

Clewell & Drake, 2000; Hansen et al., 1995).  

Results from this study also showed that there are several ways to manage the 

external partnerships that provide the girls the experiential opportunities.  One of the 
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schools the Curie Academy has a full-time director who is a former scientist whereas the 

others utilize dedicated educators to run the STEM engagement programs. This is true for 

the Jemison Academy who has a STEM academy within the academy and the Ochoa 

Academy who has the STEM pathway tracks. The educators of these schools run the 

programs as part of a larger role in the school. The Goodall Academy also uses its 

educators in specific subjects to create the expeditionary learning experience. To get a 

breadth and diversity of research opportunities in all facets of the scientific and 

engineering communities, it is most effective to have someone dedicated to the task of 

establishing the partnerships. From the conversations with the director of the Curie 

Academy‘s program, it is important that the person tasked with this job has a science or 

engineering background. Based on her 10-year experience running this program, she said 

―This brings a sense of credibility when in conversations with scientists, researchers and 

engineers‖ (personal conversation, February 5
th

 2013). No other previous research exists 

to support or refute this claim except the experiences of the schools in this study. 

Results of this study showed that the schools integrated an extensive technology 

plan, leadership development and service learning programs as a way of creating a 21
st
 

century learning environment. In all four of the missions of the schools, it was stated that 

a commitment is made to educating future leaders who were prepared for the 21
st
 century 

workforce and who would give back to society. Researchers have found that in order to 

equip the next generation of STEM knowledge creators, innovators, thinkers, 

entrepreneurs and global leaders with capacities to understand and solve complex 

problems, to invent throughcreative solutions and to be the ethical change agents, their 

experience and immersion in practice must be different from what currently exists (Beers, 
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2009; Lemke et al., 2003; Marshall, 2010). According to these researchers, this new type 

of learning environment would provide an experience that is rooted in learning the true 

nature of science, which happens through engagement, inquiry, exploration, collaboration 

and the generation of more questions than answers. This study found that integrating 

technology into the schools and requiring each girl to have a laptop or tablet provided 

them with continuous access to learning opportunities and fostered collaborative 

environments. Additionally, the inclusion of leadership opportunities for the girls, either 

through leading teams, responsibility for their learning plans, developing projects or 

presenting at conferences, were incorporated into the curriculum of each of the schools. 

Finally, results of this study found that one hundred percent of the schools had a 

requirement for service learning, where the girls were given opportunities to contribute 

their time and talent to the betterment of both their school community and to the larger 

community. All of these initiatives supported a 21
st
 century learning environment.  

Results of this study showed that three of the four schools met the definition of 

being inclusive learning environments and support the need for these types of schools. 

According to Means et al. (2008), the new school concept of the inclusive STEM school 

is one that offers a STEM-focused, college-preparatory curriculum to students from 

groups historically under-represented in STEM fields. Three of the four schools in this 

study are serving girls who are first-generation college-bound, who come from 

backgrounds where girls are not seen or encouraged to do well in math and science and 

go on to pursue STEM careers. From the results on academic achievement, two of the 

four schools that were assessed by the local school district, the students are 

outperforming other schools within the district in science and math, which proves that 
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once given the opportunity and support, minority females can help in reversing the trend 

of low enrollment and attainment of STEM majors. From previous research, there is a 

school of thought that believes that relying solely on talented and gifted students in 

STEM is not the way to reverse the current demographic trends and STEM participation 

rates. Some scholars and policy makers feel that the U.S. needs to inspire, engage, 

educate, and employ as broad a population as possible in STEM-related fields. (Means et 

al., 2008). The results of this study support this finding.  

Results of this study show that the girls who are recruited and selected are girls 

who may not have not have ever expressed an interest in STEM careers. They are also 

girls who sometimes are recruited from failing schools and are not necessarily at the top 

of their class.  The findings of this study refute the notion that the only way to fill the 

STEM pipeline is by having specialized STEM schools that select only the best and 

brightest students.  These specialized schools usually attract the most talented students, 

who mostly have an interest in the sciences and mathematics. To date, all the schools that 

are coined as specialized STEM schools are co-educational learning environments. 

Researchers agree though that it is the learning and educational environment that is 

essential in developing talent in STEM fields and producing sustained interest and 

motivation to pursue careers in STEM (Subotnik, 2010). Studies have shown that the 

elements of a learning environment that produces STEM talent are secondary school 

environments that have a challenging and rigorous curriculum, teachers who are experts 

in the courses they are teaching and an environment that allows for collaboration and 

stimulation among peer students (Bloom, 1985; Marshall, 2010; Subotnik, Duschl & 

Selmon, 1993; Tai, Lui, Maltese & Fan, 2006). Additionally, Brody (2006) suggested that 
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there are several factors that encourage students to aim for mathematical and science 

careers including great academic instruction in math and science at an early age and 

opportunities to be engaged in hands-on activities, exposure to the connection between 

academic instruction and its application in the real world, opportunity to seek role models 

and mentors who are scientists, engineers, mathematicians and technologist and (4) peers 

who share similar interests. The results of this study show that all of these schools are not 

considered or coined as specialized STEM schools but in fact, inclusive schools that have 

implemented the following: teachers who are specialist in their respective fields including 

math and science and who have advanced degrees in their areas of specialty, experiential 

learning though the external community partnerships that provides the girls with a 

connection between the core curriculum and the real world application, through the 

external community partnerships an opportunity for the girls to have mentors and role 

models in the fields of science and engineering and a school community of students that 

will be exposed to the same experience thus sharing similar interests.  The results of this 

study outlined here support the four factors espoused by Brody (2006). 

Results from this study showed the implementation of the rigorous Pre-AP/AP 

curriculum specifically in mathematics and science at three of the four schools. This 

supports the research by Astin & Astin (1992), Hyde (2008) and Ma (2011) who found 

that the key to success in college science and engineering majors and subsequently as 

STEM careers is high school course selection and academic achievement. The Jemison, 

Curie and Ochoa Academies all offered the advanced courses as a core part of the 

curriculum whereas in traditional school, these courses are optional for the students. The 

Goodall school did not yet offer the advanced placement courses, but the principal 
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acknowledged that the curriculum would be upgraded in the next few years. Previous 

research specifically found that students entering college with the high proficiency in 

mathematics and academic competency are the best prepared to succeed in scientific 

majors and more likely to have higher interest in pursuit of these careers (Astin & Astin, 

1992; Hyde, 2008; Ma, 2011).  The results from this study show that these schools are 

laying the foundation for their students to enter college with a high proficiency in 

mathematics and science and are being well prepared to succeed in scientific majors. 

Results from this study show that three of the four schools require the girls to take 

the AP examination in all of the advanced placement courses that are taken. This supports 

the research outlined by the College Board that states that the advanced placement 

examination is an opportunity for students to get college courses advanced placements 

and college credits, providing a certain score is obtained. This is an important indicator 

because the College Board suggests that the chances of success in college in the STEM 

majors are increased if advanced placement courses and their exams are attempted in 

high school (College Board, Advanced Placement Program, 2008). A 2008 study also 

found that students who took advanced placement had higher four-year graduation rates 

than those who did not take AP. The results of this study show that three of the four 

schools, all of whom are committed to motivating their girls to pursue STEM majors in 

college, are on track to succeed with their mission. The results of this study also show 

that the governing bodies of these schools (local school district and private foundations) 

saw the need for a focused academic environment for girls where the expectation is 

placed on them for not only attempting to take the very challenging and advanced 
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technical courses but also doing well in the advanced placement examinations, all of 

which best prepares the girls for success in college. 

Results from this study identified unique measures that were implemented by all 

of the schools to meet the needs of minority students on this journey.  All four schools 

provided extensive academic and remediation support to the students.  This is important 

because in three of the four schools, the demographic of the students served by these 

schools are often students first-generation college bound or girls who came from 

backgrounds that didn‘t support them in pursuing STEM fields. A majority of the girls 

are from failing or Title 1 schools.  These girls become part of a school environment that 

offers a very rigorous and challenging curriculum, mainly focused on STEM. In the past, 

researchers have found that the rigor of the STEM courses is necessary for successfully 

completing STEM majors in college, and as a result females and males of racial minority 

groups are negatively affected by their ability to enter these fields (May & Chubin, 2003; 

Frizell & Nave, 2008; Tyson et al., 2007). Results from this study have found that the 

schools are addressing this challenge by having an integrated remediation approach. One 

hundred percent of the schools provide tutoring before, during and after school. This is 

done either by the resident teachers or by specialist that are brought in to work with the 

girls who may be falling behind. Three of the four schools engage in pull-outs, which 

involves removing the students from the classroom and providing them individualized 

attention. One hundred percent of the schools have teacher, parent, student conferences or 

a leadership and advisory team who provide support. 

Results from this study show that the STEM faculty at all the schools received 

extensive professional development training. It was also identified that in all four schools, 
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the teachers were specialists in the subject taught and that quite a few of the faculty in 

each of the schools had advanced degrees, including master‘s degrees and doctorates.  

Because three of the four schools offered advanced placement courses, teachers who 

taught those courses were required to obtain the College Board AP endorsement. One of 

the schools used the teachers training other teachers approach to developing the faculty.  

Since all of the schools heavily integrated technology into their curriculum, including the 

use of the ―flipped‖ classroom model, teachers received extensive training and 

development in the area of educational technology.  

 Results have also shown that all of the schools have a project-based, 

interdisciplinary curriculum approach to learning and that the teachers are well trained in 

creating collaborative environments and active learning in which this approach is 

fostered. Research has shown that the most effective teaching approaches that have been 

found to motivate females include cooperative learning groups and active learning 

(Bartsch et al., 1998; Ferreira, 2001; Fanscali, 2002).  

Finally, the results of this study showed how all-girl schools were motivating 

female students, specifically minority students, to pursue STEM majors and careers. This 

was done by identifying the key design elements of these all-girl STEM-focused schools.  

These key elements were identified as themes across all of the schools. Each of these 

elements was implemented into the design of the schools. The key elements of all-girl 

schools that are committed to motivating minority females, specifically of low socio-

economic status, to pursue STEM majors are: 

 Mission Statement  

 Academic STEM Program 
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 Partnerships and STEM Engagement 

 Integrated (Interdisciplinary) Curriculum – Project-based Learning 

 Technology Integration 

 Assessment and Integrated Remediation 

 Leadership Development and Service Learning  

 Professional Development 

The identification of these key design elements supports the original framework 

that was developed in this study. In designing an all-girl school that ―inclusively attempts 

to contribute to the STEM pipeline, setting the stage with an explicit and clear mission 

statement is crucial. Also having a visionary leadership and a team of people who can 

implement the vision is also paramount. Establishing an extremely rigorous STEM 

academic program prepares the girls most adequately to enter and successfully complete 

college in the STEM fields. Incorporating external opportunities for the girls to 

experience the real world of science and engineering is essential. A project-based and 

interdisciplinary approach to learning and appreciating the STEM fields is necessary 

because it develops the problem-solving and critical-thinking skills of the students that 

are key components of understanding and solving our global challenges. The 

implementation of a collaborative and cooperative environment where the girls develop 

an ability to work in teams is essential to 21
st
 century learning. Another part of 21

st
 

century learning is leadership and service, both of which were espoused in all of the 

missions of each of the schools. As a result, the findings in this study showed that all of 

the schools implemented leadership development and service learning into the 

curriculum. Finally, professional development of the STEM faculty was crucial to 
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success of the schools and achieving their mission. An extensive professional 

development program was evident in all of the schools. 

Limitations 

 

The ability to generalize the results from this study was limited in the following 

ways: 

 

1. The size of the sample limits the study. This specialized type of school or learning 

environment is novel and very rare, so the selection pool is very small. 

2. The duration of the study was four months, therefore limiting the amount of data that 

was gathered. It also provided a snapshot in time of the schools and where the schools 

currently are versus the long term progress and success of the school design. 

3. This research study only considered the factors of high school design and did not 

include the retention challenges of females in STEM majors in college. 

4. This research study was limited by the perspective and sole experiences of the 

principals of the schools or directors of the STEM academic programs. 

Implications for School Leaders 

The findings of this study will assist educational leaders and policy makers who 

are concerned about the persistent gap between male and female students in math and 

science academic achievement and in pursuing advanced study and careers in STEM 

fields. It provides educational leaders with some specific key elements that can be 

implemented in any school environment, both coeducational and single-gender, to aid in 

increasing both the academic achievement of minority girls and their interest in STEM 

fields. It also dispels the myth that to increase the STEM pipeline of US students, 

specialized STEM schools must be created. This research study demonstrates to 
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educational leaders that increasing the number of students in the STEM pipeline can be 

inclusive of all students, regardless of gender or ethnicity. What is needed is a deliberate 

effort to create a learning environment that has the critical measures and elements to 

achieve the desired goal. The results of this research study can also influence educational 

leaders and policy makers to increase the funding of the public and charter schools that 

are focused on the education of girls in STEM fields. They can also increase the funding 

of educational programs that are shown to be effective in building the technological 

capability and capacity of all citizens, not just a select few. 

Implications for Further Research 

This research study is original in that the schools that were included were never 

studied extensively from a perceptive of how they were motivating minority girls to 

pursue STEM majors prior to this. Further study can be focused on tracking the girls 

through high school and in college to examine if in fact they maintained their interest in 

the STEM fields and chose them as their majors in college. Further research can also 

include a more detailed study to include the perspective of the girls enrolled in these 

schools versus just the principals and directors. As mentioned in Chapter 1, this school is 

a new type of learning environment as evidenced by the fact that three of the four schools 

in this study were established within the last six years, and as a result, further research 

can be conducted to track the progress of the schools implementation of the measures laid 

out here to see if changes were made over time. 
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Conclusion 

The objective and intent of this research study was to identify the ways in which 

innovative learning environments that are dedicated to educating and motivating minority 

girls to pursuing STEM majors can be established. As a product of single-gender schools, 

both for elementary and secondary school, these environments have proven to be both 

necessary and effective in instilling in girls a sense of self-worth, confidence and a belief 

in oneself. This is in contrast to co-educational environments that sometimes fall short in 

developing these characteristics. The STEM fields are seen traditionally as fields for 

males as if somehow mathematics, engineering and science, specifically the physical and 

computer sciences are inherently apt for males. As an African-American woman who 

grew up to become a rocket engineer and space scientist against all the odds, I have 

demonstrated that STEM careers can be pursued by anyone who has the interest, 

determination and perseverance, regardless of race, ethnicity and gender. As a result of 

the findings in this study, it is concluded that females of all ethnicities have just as much 

aptitude as males in succeeding in the STEM subjects and achieving excellence at the 

highest levels. They must, however, be given the exposure, support and afforded the right 

opportunities. What it takes is a deliberate effort and commitment on the part of 

educational leaders to create unique learning landscapes to  nurture and midwife the 

potential in girls to achieve and the commitment of principals, staff and educators to 

foster resiliency.  
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PROJECT TITLE: A Comparative Case Study of All-Girl Schools Commitment to 

Motivating Females in Pursuing STEM Careers. 

You are being invited to participate in a research project conducted by Camille W. 

Alleyne from the Department of Education at the University of Houston. This project is a 

part of my doctoral thesis and is being conducted under the supervision of Dr. Allen 

Warner 

NON-PARTICIPATION STATEMENT 

Your participation is voluntary and you may refuse to participate or withdraw at any time 

without penalty or loss of benefits to which you are otherwise entitled. You may also 

refuse to answer any question.  

PURPOSE OF THE STUDY 

The purpose of this thesis research is to conduct a comparative case study that examines 

several all-girl STEM-focused schools or academic programs and identifies the key 

design elements of these schools that contribute to its success in developing future 

women leaders in STEM. The study compares key elements, factors and characteristics of 

these programs that serve to improve the academic achievement of girls in math and 

science and change their attitudes towards the STEM fields. The study will be conducted 

in the context of both gender and race/ethnicity. The study will include assessment of the 

selection criteria and recruitment policy of the students. It will also examine design 

elements that are implemented to accomplish the mission of the program. There will also 

be an assessment of the professional development activities.  As part of the data 

collection process, interviews will be conducted with the principals of the schools or 

directors of STEM programs within schools. Data will be collected from websites, 

publication and published articles and from archival data. The duration of the entire study 

will be 4 months. This includes data collection, analysis and report writing.  

PROCEDURES 

A total of ___4__ subjects at __4___locations will be asked to participate in this project. 

A telephone interview with you will be conducted. The same interview will be replicated 

for each of the other schools so that the trends and similarities and differences can be 

identified. Ea My interview with you will be focused and take approximately 45 mins. 

The interview will be guided conversation rather than structured queries. There may be a 

need for a 15 min follow-up interview, if there are any differences between the publicly 

available data and your interview. In that case, the your‘ information will be used. The 

publicly available data will be collected prior to conducting you interview. This is 

important because the strategy of triangulation will be used to validate the study.  
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CONFIDENTIALITY 

Every effort will be made to maintain the confidentiality of your participation in this 

project. Your name and your school‘s name will be replaced with a pseudonym. 

Confidentiality will be maintained within legal limits. 

RISKS/DISCOMFORTS 

There are no foreseeable risks to participating in this study. 

BENEFITS 

While you will not directly benefit from participation, your participation may help 

investigators better understand the key design elements that motivate females to pursue 

STEM majors and careers and can compare them to what they are already doing. There 

may be elements that are identified, that the participants may benefit from incorporating 

in their academic programs. 

ALTERNATIVES 

Participation in this project is voluntary and the only alternative to this project is non-

participation. 

PUBLICATION STATEMENT 

The results of this study may be published in professional and/or scientific journals. It 

may also be used for educational purposes or for professional presentations. However, no 

individual subject will be identified. 

AGREEMENT FOR THE USE OF AUDIO 

If you consent to participate in this study, please indicate whether you agree to be 

audio/video taped during the study by checking the appropriate box below. If you agree, 

please also indicate whether the audio/video tapes can be used for 

publication/presentations. 

 I agree to be audio taped during the interview. 

 I agree that the audio tape(s) can be used in publication/presentations. 

 I do not agree that the audio tape(s) can be used in publication/presentations. 

 I do not agree to be audio/video taped during the interview.  
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1. What is your current position? 

2. How long have you been principal or director at the _________ school? 

 

School/Program: 

3. What are the goals or purpose for having a college-preparatory all-girl school that 

is STEM-focused? 

4. Can you give some examples of how the school mission has impacted the STEM 

program or school design? 

5. What advantages does the STEM program at your school have for female students 

who attend? 

6.  What is the school‘s or STEM program relationship with the community? Parent 

involvement? University involvement? 

7.  What makes your school or STEM program an innovation on the school reform 

landscape? 

8.  What is unique about your program? Do you have any other information about 

your school that makes your all-girl program different from other schools? 

9. What is the average class size in your high school? 

 

Students: 

10. Can you describe your student body? Is there an entrance exam? How are students 

selected?  

11. What are the student admission requirements? What percentages of applicants are 

accepted each year? 

12. What students would you like to reach? What efforts are made to recruit under-

represented student populations? 

13. Can you tell me a story about an individual student who was impacted by your 

program? 

14.  What are your hopes and dreams for your girls? 

 

Academic Requirements: 

15. What courses are students required to take in order to graduate? How do these 

requirements compare to other schools in your district? 

16.  What courses/electives do you offer that are specific to your focus on STEM? 

17.  Do you have any additional graduation requirements? Internships, Mentorships, 

National Science Competitions or projects? 

18.  What are the elements of the school that you think allow your students to have 

academic achievement that is above the district‘s or state‘s average? 

19. What structure do you have in place for students who may be falling behind the 

standard you have set for your school? 

 

STEM Faculty/Teachers: 

20. Teacher professional development: What do you do with your teachers, if 

anything, that is unique, for their growth and development? Any specific training 

to link all disciplines to STEM content? 
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21. What criteria are used for faculty selection? How are teachers hired? Are there 

criteria or commitments they have to make? 

22. How much input do you have into the design of the course curriculum? 

23.  Grading practices: Do you routinely assess for students‘ growth in STEM 

disciplines? Can you tell me about that? 

 

Conclusion: 

24. What advice would you give to new administrators tasked with creating a college 

preparatory and STEM-focused school or academic program for girls? 

25. What do you as a principal or director really thinks is important in getting 

minority girls in pursuing STEM careers? 

26. Why did you choose to be a principal of an all-girl school or director of an all-girl 

STEM program? 

27. How do you know you have succeeded? 

28.  Is there anything that I have not asked that you would like to share? 
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Dear Principal, 

My name is Camille Alleyne, and I am a Doctoral Candidate at the University of 

Houston, College of Education doing my research on the minority females and STEM. 

The title of my doctoral thesis is ―A Comparative Case Study of All-Girl schools‘ 

Commitment to Motivating Females to pursue STEM Careers.‖ The purpose of this email 

is to request your participation in my study. This study will result in the identifiable key 

design elements of all-girl STEM-focused schools/programs. 

Your school was selected because of your commitment to motivating girls to pursue 

STEM majors and careers. I absolutely honor you for the extraordinary success you have 

had at your school. It truly serves as an inspiration for all those who are committed to 

females‘ engagement in STEM. 

If you choose to participate, I will send you a confidentiality consent form that outlines 

all the measures that will be taken to protect your participation.  Your name and the name 

of your program will be replaced with pseudonyms. At the conclusion of this study, you 

will receive a summary report of findings. 

I am requesting 45-60 minutes of your time to participate in a telephone interview. A 15 

minute follow up telephone interview may be conducted to verify the accuracy of the 

information and to add any missing information. 

If you are willing to share your experiences leading an all-girl STEM-focused program, 

please respond to this email with a time, day, and phone number that you are available 

during the week of Feb 4
th

- 8
th

 or Feb 25
th

- Mar 1st, 2013. 

Please let me know if there are any other approvals, perhaps from the school district you 

are in that I will need to get before you can participate. Please feel free to reach me at 

(xxx) xxx-xxxx for questions or to report a research-related problem. My faculty advisor 

is Dr. Allen Warner, who can be reached at (xxx) xxx-xxxx. This research has been 

reviewed according to University of Houston procedures governing your participation in 

this research. 

Thank you so much for your time and your consideration. I look forward to hearing back 

from you. 

Best Regards, 

Camille W. Alleyne 
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Ms. Alleyne currently serves as the Assistant 

Program Scientist for the International Space Station 

(ISS) at NASA- Johnson Space Center in Houston 

Texas. There she leads the development and 

implementation of the communication strategies for 

ISS Research and Technology that effectively 

convey the benefits of microgravity scientific 

research to stakeholders, the public and potential 

users. She also leads the integration of all 

international education programs across the ISS 

Partners (US, Japan, Russia, Europe and Canada) 

that have engaged and inspired millions of students globally in their studies of science, 

technology, engineering and mathematics. Prior to this, Ms. Alleyne has held several 

positions at NASA, most recently as the Orion Crew Module Systems, Integration and 

Test Technical Manager at Johnson Space Center, the Systems Engineering and 

Integration Lead for Requirements in the Exploration Systems Mission Directorate at 

NASA Headquarters and as a Flight Systems Test Engineer at the NASA Kennedy Space 

Center in Florida. She has also held positions as an Aerospace Systems and Test Engineer 

at the Missile Defense Agency and the Department of Defense, where she led the analysis 

and integration of several ballistic missile defense projects.  

Ms. Alleyne holds a Bachelor of Science degree in Mechanical Engineering from 

Howard University in Washington DC. She also holds a Master of Science degree in 

Mechanical Engineering with a specialization in Composite Materials from Florida A&M 

University in Tallahassee, FL and a Master of Science degree in Aerospace Engineering 

with a specialization in Hypersonic Aerodynamics and Propulsion from the University of 

Maryland, College Park and a Doctorate in Educational Leadership from the University 

of Houston. Her area of expertise is the plight of females in STEM (Science, Technology, 

Engineering and Mathematics) education. 

She is also the founder of the Brightest Stars Foundation, a non-governmental 

organization dedicated to educating, empowering and inspiring young women around the 

world to be future leaders through the study of science, math and technology. She is 

committed to the establishment of Science Academies for Girls throughout the 

developing world. She is a member of several professional societies and recently served 

as a member of the Advisory Board for the United Nations Foundation‘s Girls 20 Summit 

2012. 
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She has received numerous awards and commendations both from NASA and other 

national and international organizations. She has been honored as a Caribbean Woman 

Icon in Science and Technology by the National Institute for Higher Education, Research, 

Science and Technology in Trinidad and Tobago. She was also featured in the 2011 

Caribbean Women in Science and Technology, a publication aimed at inspiring young 

girls to study science. In 2010, she was honored as an Outstanding Woman in Aerospace 

by the National Society of Black Engineers.  

Ms. Alleyne has dedicated her 16-year career to the advancement of aerospace and space 

technology and is committed to promoting the role of science and technology, space 

exploration and STEM education in international development and cooperation. She is 

frequently invited by national and global organization and institutions to speak on her 

areas of expertise. These have included travels to countries such as Kenya, Turkey, 

Germany and the Caribbean. She has spent time in Nairobi, Kenya working with 

secondary schools, promoting science and technology. 


