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An Investigation in to the Longitudinal Identity Trajectories of Women in STEM 

 

1. Introduction 

 Currently, women are underrepresented in science, technology, engineering, and 

mathematics (STEM) degrees and careers compared to their representation in the American 

population, 30% compared to 50% respectively (National Science Foundation (NSF), 2011; U.S. 

Census Bureau, 2010). The gender gap in these areas begins during middle school (ages 11-15), 

with girls tending to shift towards non-STEM interests (American Association of University 

Women (AAUW), 2010; Miller et al., 2006; Shakeshaft, 1995; Spielhagen, 2008; Williams and 

Ceci, 2007). Current research points to STEM identity formation and the coalescence of STEM 

identity with students’ personal identities as playing a major role in their continued STEM 

interest and persistence, particularly for minorities who are underrepresented in STEM 

(Brickhouse et al., 2000; Carlone, 2003; Carlone and Johnson, 2007).  

The years that include adolescence through college are a crucial time to study STEM 

identity formation, as these are the years when students are deciding on courses, extracurricular 

activities, peer group affinities, and college major choices that will affect their STEM paths (Tan 

and Calabrese Barton, 2008; Tan et al., 2013). Accordingly, exposure to STEM mentors and 

STEM activities at the middle school age is important to the development of STEM interest and 

career expectations—particularly for girls and minorities (AAUW, 2004; Buck et al., 2007; 

Painter et al., 2006). Informal STEM education programs are often best equipped to provide this 

exposure because they are not constrained by the standards and time limits of formal classrooms. 

These informal STEM programs, often connected to research facilities, provide opportunities for 

students to interact with mentors, role models, and practicing scientists in a venue not accessible 

to many students (AAUW, 2004; Barab and Hay, 2001; Fields, 2009; National Research Council 

(NRC), 2009). 

Some program directors and researchers point to single-sex programming as influential in 

their efforts to match young women with female role models in a supportive peer environment 

(Spielhagen, 2008). The single-sex environment, combined with the informal setting, can 

challenge the stereotypes that are often reproduced in the formal school setting through 

pedagogical techniques, science topics, or simply through the teacher’s own personality 

(Carlone, 2003; Gilmartin et al., 2007). Often underrepresented minority students, even those 
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who do well in science and math, struggle to identify with STEM fields because they cannot find 

connections to their lives and goals—they have no understanding of how STEM relates to their 

lives. (Gilmartin et al). An inability to fully identify with STEM is often compounded by the lack 

of personal relationships students have with STEM professionals in the typical classroom setting 

(Kozell and Osborne, 2004). All-girls STEM informal education programs can introduce young 

women to role models who can challenge misconceptions regarding who succeeds in STEM and 

also expose students to careers that are relevant to their lives. 

My study focuses on the identity trajectories of eleven young women who participated in 

a single-sex informal STEM education program. The study falls under the category of a 

reflective study in that all participants were asked to reflect on their formal and informal STEM 

experiences that had led to their level of participation and interest in STEM as college students. 

The research questions that drove this study were:  

1. What role does a camp – purposefully designed with the National Research Council’s 

(NRC) Informal Education Evaluation strands as a framework – have on participants' 

longitudinal engagement with scientific practice, interest in STEM, and identification 

with the STEM enterprise?  

2. What are the STEM identity trajectories for young women who participate in an informal 

STEM education intervention that is framed according to improving STEM interest by 

exposing participants to relevant hands-on STEM activities and to STEM role models? 

 

Literature Review 

Most of the studies on the impacts of single-sex STEM informal education programs 

have focused on immediate impacts ignoring the role that these programs can play in identity 

development over time (Barab and Hay, 2001; Bell et al., 2003; Farland-Smith, 2012; Hay and 

Barab, 2001; Watermeyer and Stevenson, 2010). Studies on the longitudinal impacts of single-

sex STEM informal education programs are important for two primary reasons: they provide a 

detailed view of how STEM interest and persistence change over time during a critical period of 

career choice and identity development (secondary school and college), and they show what role, 

if any, these short-term exposure programs can have on participants’ STEM career persistence. 

For example, Jayaratne and his colleagues’ (2003) used quantitative methods, ANOVA, to 
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determine if a single-sex science camp had differing impacts on female minority students versus 

female non-minority students as measured through the following outcome variables: number of 

science courses taken, interest in science, plans for college major, and participation in science 

extracurricular activities. To determine the impact of the camp they compared students (minority 

and non-minority) who participated in the camp to those who did not (applicants who were not 

accepted). Jayaratne and colleagues found that non-minority girls had higher levels of self-

concept and interest in science and stronger science career aspirations than minority girls. All of 

the participants showed a decline in science self-concept and interest in science careers from 

eight to twelfth grade. Camp participation appeared to have no effect on this decline. In 

conclusion, they found that the camp did not have a significant effect on girls’ attitudes toward 

science or their career goals.  

 Building on Jayartne and colleagues’ (2003) study, Demetry and his colleagues (2009) 

conducted a mixed-methods study that followed participants in a single-sex middle school 

engineering camp and compared them to non-participants. The authors interviewed camp 

applicants by phone every five years after the program from 1997 to 2007. They also gave camp 

participants a post-survey immediately after the camp that could later be compared to their 

longitudinal interview. The immediate post-survey indicated that participation in the camps 

significantly increased interest in engineering, motivation toward engineering careers, and self-

efficacy and confidence in engineering. The comparison between participants and non-

participants showed no significant differences in engineering knowledge based on definitions of 

engineering and listing different types of engineering disciplines. One instrument indicated that 

there were no statistically significant differences in self-confidence and self-efficacy among 

participant groups. However, another instrument showed that there were significant differences 

for these categories for camp participants who participated in at least one follow-up interview 

compared to applicants who did not participate in the camp or any other informal STEM 

programs. The qualitative data indicated much more positive results than the quantitative data, 

which yielded no significant effects on participants’ interest in STEM. Demetry and colleagues’ 

study highlights the mixed results that are observed depending on the program, the impacts tied 

to the program, and the methodology used. 
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Fadigan and Hammrich (2004) conducted an extensive mixed methods study that focused 

on underrepresented minority women in a single-sex STEM camp from 1992 to 1995. The 

authors surveyed all applicants who applied from 1992 to 1997. One hundred fifty-two women 

responded – 80.47% were minorities and all of the participants came from single parent, low 

income homes and attended urban public schools. Twelve of these respondents were purposely 

selected for a semi-structured interview. The participants provided qualitative support for the 

positive influence of the camp on their career decision; however, less than half of the survey 

respondents described the positive impact of the camp on their career choices.  

The results from these past studies demonstrate mixed evidence as to the longitudinal 

impact of single-sex STEM informal educational programs. My study addresses the current need 

for more research on the longitudinal effects of single-sex informal education programs on 

students’ interest and persistence in STEM. In particular my study is rooted in the research that 

indicates that STEM identity is related to interests and persistence. These previous studies have 

not focused on identity, which would be a better lens through which to view participants’ 

longitudinal career trajectories since they only participate in STEM informal education programs 

for a brief percentage of their overall life. These studies have also not explained how single-sex 

informal STEM education programs can affect participants’ STEM identities. 

More recent longitudinal studies (e.g. McCreedy and Dierking, 2013; Tan, Calabrese 

Barton, Kang, and O’Neil, 2013) provide examples of STEM identity studies as measured 

through reflective longitudinal studies versus critical ethnography. Tan and colleagues (2013) 

conducted a critical ethnography wherein they studied the development of young women’s 

STEM identity over time by collecting data in three spheres that are crucial to identity 

development: formal science classes, informal science spaces, and informal spaces (home, 

community, etc.). The authors found that there were varying ways that girls participate in 

science. They found that “school science does not provide the tools and resources to help girls 

reconcile who they are and want to be with what they do in science class” (p. 1170). The authors 

found that the participating girls developed their science identities through the stories they told 

about themselves as well as through their performances. The authors concluded that movement 

toward a more positive science identity development depended on how these stories and 

performances were recognized by others.  
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McCreedy and Dierking (2013) conducted a reflective study wherein they focused on the 

impacts of six different all-girls informal STEM program participation. The impacts fell into the 

following categories: career outcomes, changes in interest, engagement, participation in science-

related hobbies, and ways of thinking about science. The authors surveyed 174 women from six 

different programs. The authors found that all of these women had long-lasting memories of their 

experiences. These experiences affected participants’ attitudes towards and understanding of 

STEM and shaped their future education, careers, leisure pursuits, and ways of thinking about 

science and scientists. McCreedy and Dierking found that all of these women, whether or not 

they were in a STEM career, maintained STEM interests through hobbies. The surprising finding 

for the authors occurred when they asked participants to self-identify themselves as STEM 

professionals. Many of the participants did not self-identify as being a STEM professional if 

their pursuit did not fall under the legitimate path of STEM, either through a recognized STEM 

college major or a career that could be defined as STEM. Only 17% of these women believed 

that they worked in a STEM field, although when the authors coded the careers according to the 

U.S Bureau of Labor Statistics 48% of the participants worked in STEM fields. (The U.S. 

Bureau of Labor defined the following as STEM: Medicine, computers and math, science 

education, engineering, life science, and physical science.) The authors argue that “society’s 

focus on traditional science careers, inherent in the pipeline metaphor may be discouraging 

participation in STEM or trivializing others way of engaging in STEM, which ultimately serves 

as a barrier to participation and commitment to science as a field of lifelong interest and 

engagement for girls and women” (p. 33). In other words, society’s definition of STEM makes it 

difficult for women to see their interests as a potential career path or as a legitimate STEM 

career.  

My study improves on McCreedy and Dierking’s (2013) study in that it provides an in-

depth focus on the identity trajectories of eleven women who were provided the opportunity to 

reflect on their STEM identity at two or more times during their secondary school/college 

experience. (McCreedy and Dierking had their participants reflect at only one point in time.) 

Having participants reflect at different points in time on their STEM identity development 

provided an opportunity to see changes in identity development over time. This study adds to the 

literature in that the participants all experienced a similar camp structure, whereas McCreedy and 
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Dierking studied participants from six different programs which were not necessarily similar in 

structure, mentors, or goals. Consequently, my study can help practitioners realize best practices 

for developing informal STEM education programs that can influence girls’ STEM identity 

development over time.  

 

2. Conceptual Framework: STEM identity 

 This study focuses on the identity trajectories of eleven young women who participated 

in a single-sex informal STEM education program: GIRLS. The GIRLS program is a summer 

camp that adheres to the National Research Council’s (NRC, 2009) framework for developing 

and assessing informal science education programs. (See Appendix A for a description of camp 

activities and the relevant NRC framework pieces.) 

Specifically, the NRC highlights six pieces to its suggested framework:  

1. Learners will “experience excitement, interest, and motivation to learn about phenomena 

in the natural and physical world.” 

2. Learners “come to generate, understand, remember, and use concepts, explanations, 

arguments, models, and facts related to science.”* 

3. Learners “manipulate, test, explore, predict, question, observe, and make sense of the 

natural and physical world.”* 

4. Learners “reflect on science as a way of knowing; on processes, concepts, and institutions 

of science; and on their own process of learning about phenomena”* 

5. Learners “participate in scientific activities and learning practices with others, using 

scientific language and tools” 

6. Learners “think about themselves as science learners and develop an identity as someone 

who knows about, uses, and sometimes contributes to science” (p. 4).  

(*Indicates strands that were not captured in the data collection). 

The sixth piece of the NRC framework mentions identity but does not define it. For the 

purposes of my study, I define STEM identity as the ability to see oneself as the type of person 

who can succeed in STEM. This is impacted by a person’s interests, motivations, and beliefs 

(Brickhouse et al., 2000; Carlone, 2003; NRC, 2009; Painter et al., 2006). STEM identity must 

be incorporated into one’s personal identity. This occurs over time as experiences are 
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internalized and assessed based on personal goals and interests. Consequently, identity 

development is both social and personal (Eccles, 2007). Young girls are rarely exposed to female 

role models in STEM fields, and this compounds the stereotypes that often cause individuals to 

perceive scientists as typically male, white, and middle-class (Carlone, 2003; Carlone and 

Johnson, 2007; Ong et al., 2011; Settlage and Southerland, 2007). Additionally, in some STEM 

fields (such as physics, mechanical and computer engineering) men significantly outnumber 

women, and this adds to the broader sociohistorical perception of STEM fields as predominantly 

masculine (NSF, 2011; Wortham, 2006). Consequently, those individuals who do not fit into the 

categories of male, white, or middle class find it more difficult to identify fully with these fields 

and often leave the traditional (or "legitimate") path to STEM careers (Polman and Miller, 2010; 

Tan and Barton, 2008). 

The framework for this study combines the concept of STEM identification by Calabrese 

Barton and colleagues (2013) as well as Carlone and Johnson’s (2007) definition of STEM 

identity. Calabrese Barton and colleagues’ (2013) work indicates that young women’s varying 

experiences over time ultimately result in an identity trajectory progression towards or away 

from STEM. A positive trajectory towards STEM is interpreted as movement toward more 

central participation in the STEM community of practice, which includes choosing a STEM 

major in college and pursuing the necessary courses and requirements that lead to a STEM career 

(Lave and Wenger, 1991). According to Carlone and Johnson (2007), positive STEM 

identification occurs through the development of one’s competence in relevant skills, the 

successful performance of these skills, and recognition by perceived experts in the field. For girls 

in middle and high school, these experts could be teachers rather than STEM professionals. As 

students enter college, they begin to have opportunities to perform for STEM professionals. 

Calabrese Barton and colleagues’ (2013) work focused on the science identity development of 

girls of color during their middle school and early high school years. Carlone and Johnson 

focused on the STEM identity development of college age women of color during their 

undergraduate and graduate school years. These combined studies provide a complementary 

framework that improves my understanding of how young women develop their STEM identity 

during secondary school and college.  



8 

 

Revisiting the NRC strands from an identity perspective reveals how identity is 

intimately tied to each of these strands. The first strand (STEM interest) is necessary for positive 

STEM identity development, as without interest students would not identify with STEM (Eccles, 

2007; Hazari et al., 2010; Gilmartin et al., 2007). For young women, interest can be affected by 

their minority status and perception that few women persist in certain STEM fields. The 

understanding of science knowledge (strand two) relates to identity in that students must have an 

accurate understanding of how scientific knowledge is developed and understood in order to 

determine if they want to participate in it (Tan and Calabrese Barton, 2008; Tan et al., 2013). 

Misconceptions of STEM as masculine fields based on competition and objective thoughts as 

opposed to creativity and discussion prevent many individuals–particularly girls–from 

identifying with STEM. Scientific reasoning (strand three) is a competence that makes one 

successful in STEM, and those students who can successfully perform this competence in front 

of perceived experts should have a stronger STEM identity (Carlone and Johnson, 2007). At the 

high school and middle school levels, experts are typically science teachers. Studies show that 

teachers tend to support boys’ creative science thinking or perceived innate abilities whereas 

with girls they ascribe science talent to hard work or simply praise good student behaviors (e.g. 

sitting quietly, not questioning authority) (Carlone, 2003; Tan and Calabrese Barton, 2008). 

Reflection on science and the nature of science (strand four) relates to identity in that students 

must understand how scientific knowledge is developed and understood in order to determine 

whether they want to participate in it (Lederman et al., 2002). The structure of formal classrooms 

makes it difficult for students to have opportunities for reflection on the nature of science which 

often leads to misconceptions about how science is conducted (Lederman et al., 2002).  

The final two strands are the most closely tied to identity. Strand five--the engagement in 

scientific practices--is crucial to STEM identification since students must see a value in 

engagement and maintain an interest that keeps them engaged (Eccles, 2007). Also, continuous 

engagement over time demonstrates continued interest – and positive identity (Eccles, 2007). 

Strand six specifically highlights the need for a learner to develop an identity or perception of 

one's self as a potential scientist. All of the strands in the NRC framework are interconnected and 

build on one another to affect STEM identity development. The identity research cited here helps 

to provide a stronger framework to study the identity development of women and to determine 
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what impact a program designed with the goal of improved STEM identification can have on 

young women’s STEM identity trajectories over time. 

3.  The Single-sex Camp (GIRLS) 

The single-sex camp that is the focus of this study (referred to as GIRLS) was created 

through a partnership between a local public television station and a national science research 

laboratory facility. The camp began in 2006, during which sixteen girls attended. After that year, 

the directors extended the camp to include two camps of sixteen to eighteen participants: GIRLS 

I for sixth and seventh graders and GIRLS II for eight and ninth graders. Campers were allowed 

to participate in one repeat year. The goal of the camp was to expose middle school age girls to 

STEM careers through hands-on STEM activities that are relevant to their lives and to provide 

opportunities for campers to interact with female STEM professionals who can talk about their 

work and serve as possible role models, thereby allowing them to engage in the process and 

community of science (Lave and Wenger, 1997). The directors hoped that this exposure would 

influence the girls’ ability to identify with STEM fields and careers. To be accepted as a camper, 

students were required to submit an application and letter of recommendation from their current 

science teacher. The directors selected participants so that a variety of schools were represented 

with 33% of the spots reserved for Title I students with scholarships provided. (Title I is a US 

federal government designation for public schools wherein the majority of students come from 

low income families). Participants chose to apply and if accepted attended these camps because 

of their prior interest in STEM. The camp ran from 9 AM to 4 PM over a two week-period each 

summer. Activities ranged from tours of local research facilities to hands-on activities – all 

designed by local scientists. Appendix A provides an example of the camp activities and shows 

how these activities fit within the NRC structure that guided the camp. 

4. Research Methods: Data Collection 

 This study was a narrative longitudinal study that included multiple types of data 

collection. I was a participant-observer during the camp from 2007 until 2012. I worked as a 

teacher in the camp and maintained relationships with both the campers and their parents. Each 

year the campers were invited back to the national lab which co-sponsored the camp to take part 

in a social activity (e.g. building a rain garden, visiting a local nature preserve, volunteering for 

open house events.) Camp alumni were also invited back each summer as volunteers to work on 
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the camp blog. As a result, I maintained contact with many of the participants and their families. 

This provides a level of authenticity and credibility, in that I knew the participants and the daily 

events of the program well (Creswell, 2013). 

 This also creates bias, in that I know the participants well and I come to this study with a 

passion for improving women’s status in STEM fields. I recognize this bias, and I recognize that 

research in the field of identity–particularly qualitative data–cannot represent an absolute truth of 

experiences. This study does not attempt to create a generalizable definition of identity 

development for women but instead provides an in-depth understanding of the experience of the 

identity trajectories as they relate to STEM for eleven women from middle school through 

college. I attempted to address the question of validity by spending extensive time in the field 

through my participant observation over six years. I established a rapport with the participants 

and their parents by working closely with them during the camp and interacting with them in 

later years. I collected various forms of data in an effort to triangulate the versions of identity 

trajectories mentioned by each participant. Data included pre- and post-surveys each summer 

during the camp. The pre-survey was given to the girls on the first day of camp, and the post-

survey was given to them on the final day. These surveys measured STEM interest, attitudes 

toward STEM, perceptions of STEM careers and professionals, and self-efficacy in STEM 

(AWE, 2010). The surveys were a combination of Likert scale questions and open-ended 

questions. The open-ended qualitative responses were the focus for this study. 

 To triangulate the measured constructs and determine STEM identity trajectories for 

participants, a follow-up survey was sent to all camp participants beginning in May of 2009. A 

similar survey was sent in May of 2012 and 2013. The surveys were emailed to the addresses the 

author had on file for participants and their parents. (The study has been approved by the 

author’s university’s Human Subjects Committee and all participants and their parents have 

signed a consent form). These longitudinal surveys focused on the following: STEM interest as 

measured by STEM course-taking and participation in STEM extracurricular activities; effects of 

camp on current STEM participation; and plans for the future. Another source of data included 

interviews with participants in 2011. The interview questions focused on the following aspects of 

STEM identity: positive aspects to STEM and interest in STEM as measured through course-

taking, extracurricular activities, and career interests. The survey and interview questions asked 
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participants to reflect on the role that the camp played in their STEM identity trajectories 

(including their reason for attending the camp and the effects the camp had on their interest in 

STEM). Table 1 includes the questions that were asked and the NRC strand measured. 

[Insert Table 1 here] 

The conceptual framework for this study also indicates another source of my 

triangulation, the many theories I used to provide an in-depth picture of identity research (Lather, 

1991). In addition, my literature review and conceptual framework should demonstrate my 

understanding of the topic I am studying, providing substantive validation (Angen, 2000). The 

survey and interview questions aligned with three pieces of the NRC framework. STEM interest 

was measured at each data collection point. Strands five and six (engagement in scientific 

practices and one’s perception of oneself as a potential scientist) were measured at each of the 

data collection points.  

Participants 

This research study focuses on the identity trajectories of eleven campers. I selected only 

those participants who had at least three data points: 2009 survey, 2012 survey, 2013 survey or 

2011 interview. I also limited the participants to those who had matriculated into a college in the 

fall of 2013 or earlier. I chose college students because this is an age where students become 

more committed to careers through college major choices. It is also an age where the perceived 

experts to whom individuals look for recognition for STEM competence changes from science 

teachers to STEM researchers.  

Of the eleven participants, six were stayers and five were leavers. The term “stayer” 

refers to those who have selected a STEM major in college. The STEM college majors that 

stayers declared included: biology, chemical engineering, exercise science, industrial 

engineering, and nursing. The term “leavers” refers to those who selected a non-STEM major in 

college. The non-STEM college majors for leavers were: communications, early childhood 

education, elementary education, English, music therapy, and business. Table 2 provides the 

details on the eleven participants including: a pseudonym, the year(s) they participated in the 

camp (some campers participated in a second year which is referred to as a “Repeat Year”); 

race/ethnicity; data collected; college major; and college matriculation year.  

 [Insert Table 2 here] 
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5. Analysis 

The reliability of my analysis is best exemplified through the process of interrater 

reliability that I developed with a colleague from 2009 through 2011. The qualitative data 

included the interview transcripts and the qualitative responses from the surveys. First we 

reviewed the same four survey responses independently. Then we met to discuss the codebook. 

The initial codebook included the following constructs: positive STEM interest, science 

knowledge improvement, understanding of the process of science, engagement in scientific 

practice, perceptions of STEM careers, commitment to STEM careers, perception of STEM 

professionals, effects of camp, and role of girls-only environment. Next, we independently coded 

three more surveys and three interviews and compared our results. We discussed our reasoning 

for those segments on which we agreed and solidified the definition of those codes. Finally, we 

discussed codes on which we did not agree to determine whether new codes needed to be 

developed. Once we updated our codebook, we independently coded all of the qualitative data 

collected from 2007 until 2011 and compared our codes. The intercoder reliability for this data 

was 90%.    

I analyzed the 2012 and 2013 longitudinal data using the codebook originally developed 

by my colleague and me. I then reviewed all participant responses over the multiple time periods 

(each participant’s application to the camp, summer 2009 follow-up survey, summer 2011 

follow-up interview, summer 2012 follow-up survey, and summer 2013 follow-up survey). The 

survey responses and interview responses were stored and analyzed as individual documents in 

Nvivo© - a qualitative software program. For this study, I developed codes based on the 

conceptual framework along with the codes based on the NRC strands. This resulted in the 

following parent nodes: Camp effects, STEM identification for leavers, and STEM identification 

for stayers. The child nodes under camp effects were the six NRC strands (2009). The child 

nodes for STEM identification for the leavers and the stayers were: confidence in successes in 

STEM, experiences in formal education, gender identity, individual identity, influence of 

socializers, interest in STEM, perception of STEM, and views of camp’s effect.  

I conducted a within-case analysis by coding each participant’s data over time to develop 

a narrative of each person’s identity development as it related to STEM from their initial 

participation in the camp to college. I then used the codes to conduct an across-case analysis to 
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develop themes that were evident from the data. These themes related to the camp effects and the 

identity trajectories of the participants, which fell into three categories (Camp effectiveness, Full 

STEM Identifiers, and Hobbyists). These themes will be discussed in the results section using 

thick description to ensure that my participants’ stories are told through their voices, not mine 

(Creswell, 2013). In addition, the first draft of this article was submitted to a reading group of 

science education colleagues who provided an external check (Creswell). In my discussion and 

limitations sections I will provide a critique of my own bias and how my awareness affected the 

interpretation of the results.  

 

6. Results 

6.1 Camp Effects 

The camp was designed using the NRC (2009) framework. Table 3 provides a count of 

the number of stayers and leavers who cited aspects of the NRC framework in their discussion of 

the effects of the camp. (Only strands one, five, and six were measured through the longitudinal 

data, therefore, they are the only ones discussed in the results.) 

[Insert Table 3 here] 

Developing Interest. The development of interest was the most cited effect of camp 

participation. These participants had varying levels of interest in STEM before they attended the 

camp. The level of interest was determined based on their applications and their pre- and post-

survey responses. All of the participants discussed how the camp improved or simply reinforced 

their interest in STEM. This reference to the camps’ influence occurred over time. For example, 

Susan (a stayer) discussed how GIRLS, “made her love for science deeper” as a high school 

student in 2009. In 2011, as a college student, she again referenced that although she was “really 

big on science and math [before GIRLS], it really expanded on that.” 

In terms of how this interest was developed, Felicity (a leaver) discussed how it was the 

hands-on relevant activities that increased her interest. In 2011, as a college student, she 

explained:  

 

GIRLS would tell us, one day, about the gopher tortoise, and then literally, the next day, 

we went out and saw the gopher tortoise in all of its burrows and everything. It really 
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gave you an appreciation for these creatures because it puts it into perspective how large 

the range is. So I think the fact that it was very hands-on made it very real. (2011 

Interview) 

 

This sentiment was reiterated by other campers. Harmony (a leaver), explained, as a high school 

student in 2009: “I learned what types of sciences I really enjoyed, and what types I really didn't 

care for. Some areas surprised me: for example, I am totally into botany, of all things. I was 

fascinated!” She reiterated this as a college student, despite not majoring in STEM: “There are so 

many different areas of science that I never had really thought about or experienced before I 

went to GIRLS. So, now I buy a lot of Peterson guides and read those. I’m especially interested 

in botany.” Another camper, Kate (a leaver), identified as a middle school student how the 

hands-on aspect really improved her interest: “GIRLS reinforced my interest in science and it 

also made me realize that there was more to science than just what was taught in the school 

room.” Even as a high school student, Kate continued to discuss her interest: “Before the camp I 

really was not interested in science, but after the camp, because we got to travel to different 

places and we did hands-on experiments, I became more interested in it. So now, whatever 

science class I’m taking, I’m more enthusiastic towards it.” 

 There were some specific references to improved interest as a result of the girls-only 

aspect of the camp. Kim (a stayer), as a middle school student in 2009, said, “GIRLS really 

opened my eyes to different things girls can do with science. I really got to know that there are 

other things than just sitting in a lab and doing all kinds of tests.” Later, as a high school student 

(2011), she still referenced the impact GIRLS had on her overall “enjoyment of science.”  

 Many of the campers discussed the role that GIRLS had in improving their enjoyment of 

STEM which motivated them to pursue STEM classes. For example, Phoebe (a leaver) as a 

middle school student in 2009 mentioned how “GIRLS helped me to really enjoy science. Now I 

look forward to my different high school science classes. Working in a science field is now 

something I think about. It has opened the door for me to consider something other than music.” 

Even as a high school student in 2011 Phoebe described a continued effect of the motivation 

derived from participation in the camp: 
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I don’t think I ever would have taken an AP science class without having GIRLS before. 

Before GIRLS-- I always liked science, but I was also really scared of it because I 

thought it was a really hard subject. But GIRLS took complex material and simplified it 

down into something that’s interesting, and easy to comprehend. And so after GIRLS I 

felt like I could tackle the harder science classes.  

 

Similarly, Heather (a stayer) as a college freshman said, “GIRLS really encouraged me to pursue 

a career in science. I learned a lot and had a lot of fun. [It] has made me much more motivated in 

the scientific field.” Mary, another stayer described the continuing interest she developed by 

participating in GIRLS, even five years after her initial participation. As a senior in high school 

in 2011, she explained:  

 

I think it improved my outlook on science because it showed me how interesting it was 

and how many different fields there were. [Before GIRLS] I didn’t realize [science] was 

more than just staying in a lab and working, it was really cool that you could do so much. 

 

These quotes demonstrate that the campers all maintained an interest in STEM despite some of 

them choosing not to major in STEM fields.  

 Engaging in Scientific Practice and Identifying with the Scientific Enterprise. The 

final two strands were surprising in that more leavers than stayers referenced these. According to 

the conceptual framework discussed, if students have opportunities to engage in scientific 

practice and to identify with the STEM enterprise, they should be more likely to persist in STEM 

fields. And yet, in this study, more leavers referenced these two areas as positively influencing 

their interest, although this interest was not enough to maintain their persistence.  

The NRC defines Strand five (Engaging in Scientific Practice) as “participation in the 

community of science” and “changing the inaccurate stereotype of the lone scientist working in 

isolation in his laboratory” (p. 46). Four stayers and all six leavers referenced the engagement in 

scientific practice that they had through their participation in GIRLS. For example, Felicity (a 

leaver) expressed this sentiment as a high school student in 2009: “GIRLS helped me to really 



16 

 

appreciate the beauty that surrounds me because of the hands-on experience I was lucky enough 

to have.” And she explained it beautifully in an interview as a college student: 

 

We’d sit on the boardwalk. We had to sit there for 10, 15 minutes, and just observe 

everything and write down our observations. The first day we did it, we had half a page 

filled, but by the third or fourth day you had three pages filled of what you had observed 

or what you noticed because everything matters and that’s the whole point! They were 

trying to get us to look at the details because that’s what makes up the big picture. (2011 

Interview)  

 

 One of the stayers, Kim as a middle school student, discussed how the exposure to 

“hands-on activities and relating them to everyday situations really made her love science.” Later 

as a high school senior she still expressed the benefit of participation in hands-on activities: 

“GIRLS allowed me to view different fields of science, more in depth [which highlighted] the 

complexity of science in everyday life.” Willow (a leaver) explained that even as a college 

student, “it was very interesting to find out what real scientists did. I never really had a view of 

what science was until GIRLS.” These young women were all able to participate in hands-on 

STEM activities in groups. These aspects of the camp were still mentioned years later as 

influential to these young women’s lives and to their STEM identity. This is definitely a success 

of this particular program. 

Strands five and six of the NRC framework overlap: Young peoples’ ability to identify 

with STEM can only happen if they are exposed to role models in STEM fields and can see the 

relevancy of these fields to their lives and the types of people they want to be. For Strand six 

specifically, there was ample evidence that the camp participation had an effect on STEM 

identity. For example, one stayer–Riley–reiterated each year the role that GIRLS had on her 

ability to see herself as a scientist. As a middle school student in 2009 she explained: 

  

GIRLS showed me that when you are a scientist you can be a scientist of medicine or a 

scientist of rocks or even a scientist of marine animals. I knew that there were many types 
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of scientist but I didn't realize how many different career paths you could take if you 

were a scientist. 

 

Then as a high school student she explained, “Before I went, I really had no idea that many 

everyday jobs involved science. Now I know that most jobs can use science in some way.” 

(2011). “Because of GIRLS, I can make an educated decision about what I want to do when I 

grow up” (2012). Finally, as a college freshman, she explained, “[GIRLS] solidified the idea in 

my head that I wanted to do something in the science/math field as a career” (2013). 

 This repeated mention over time to improved STEM identification was referenced by 

leavers as well. One of the leavers, Harmony, explained as a high school student that: 

 

GIRLS opened up my horizons to the prospects of botany, and as I narrow down my 

college goals I am making sure that the college I choose has this science major, even for 

those not majoring, or the option of a double-major with a music program. Science is also 

no longer just the study-of-something; it is a wide range of possibilities and 

improbabilities. (2009) 

 

As an Early Childhood Education major in college, Harmony still referenced her interest and the 

role GIRLS played in helping her understand what the scientific enterprise is: 

 

I honestly had never known a lot of women scientists before GIRLS. My grandfather was 

a research physiologist. But whenever we would go and visit him, it was all men at his 

office. And my grandmother was a zoologist, but after she married she stayed at home. I 

really hadn’t had any experience with women scientists and so it was really cool to see 

that not only is that possible but, it’s something that people really need and want people 

to get into (2011). 

 

These quotes demonstrate that even those young women who chose not to major in STEM still 

maintained an interest and enjoyment of STEM. The process of engagement in STEM, whether 

through participation in the camp or in other settings, highlights the importance of socializers in 
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young women’s STEM identity development as well. All of these young women maintained an 

interest in STEM and referred back to the role that socializers, like the scientists and peers from 

GIRLS, can have. The key issue is that, despite this interest and identification with STEM, half 

of these young women chose to leave the legitimate STEM entry point (majoring in STEM).  

6.2 Where the Split Begins 

The second research question for this study is: What are the STEM identity trajectories 

for young women who participate in a single-sex informal STEM education intervention that is 

framed according to improving STEM interest by exposing participants to relevant hands-on 

STEM activities and to STEM role models? As the question implies, the GIRLS camp is 

designed each year with the NRC framework as a scaffold. Campers participate in all six pieces 

of the NRC framework. However, there are many women who despite leaving the camp with an 

increased interest in STEM and better understanding of STEM careers still choose to leave the 

legitimate path for STEM participation in that they maintain interest in and identify with STEM 

as it relates to their GIRLS experience but do not choose a STEM major in college. 

 The codes that developed after reading through all of the data items for the eleven 

participants were: confidence in success in one’s STEM abilities, experiences in formal 

education, gender identity, individual identity, influence of socializers, interest in STEM, 

perception of STEM, and views of camp effects. These codes were applied to all participants to 

determine differences among the identity trajectories of these individuals. The identity 

trajectories (for the sake of this study) begin with these young women’s participation in the 

GIRLS camp. This is the first point in time where I was able to collect data from each of these 

young women, and it marks the starting point in their trajectory as measured by the data 

collected in this study. This starting point resulted in three groups: those who entered the camp 

with low interest in STEM fields (Camp Effectiveness); those whose interests were reinforced 

because they were able to increase their identification with STEM careers, particularly as women 

in STEM (Full Identification); and those whose interest was reinforced by the camp but 

developed resulted in hobbyist identities by the time they were college age (Hobbyists). 

 Camp Effectiveness. The first group of identity trajectories to be discussed contained 

those individuals who entered the camp with a low interest in STEM. (Table 4 provides 

information on the individuals in this group: camp year, repeat year, demographics, data 
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collected, college major, and college matriculation year.) Each one of these young women 

expressed that they had not been interested in STEM before attending the camp. For example, 

Heather (a stayer) explained on her 2009 survey: “Before the camp I wasn’t the best [science 

student] and I wasn’t very interested in science. The whole influence of the camp from the 

forensics dig to the geochemistry relay showed me how fun science can be and got me 

interested.” Kim (a stayer) explained that in elementary school and middle school she “hated 

math.” She credited GIRLS with opening “her eyes to different things that girls can do with 

science. There are other things than just sitting in a lab and doing all kinds of tests.” Willow (a 

leaver) explained that GIRLS made her “realize that science can be fun and it isn’t all that bad.” 

And finally Phoebe (a leaver) explained that before GIRLS, she found science to be “very scary 

because I thought it was a really hard subject. But GIRLS showed me how I can take a complex 

material and simplify it down into something that’s interesting, and easy to comprehend.” 

[Insert Table 4 here] 

These four women speak to the immediate improvement that the GIRLS camp (and its 

NRC-based structure) can have on young women’s interest in STEM. Their differing STEM 

paths speak to the impact varying experiences over time can have on STEM identity. For 

instance, Heather, Kim, and Phoebe enjoyed increased interest which resulted in increased 

confidence in their abilities as they moved through high school. This was very different from 

Willow’s high school experiences. In high school, Willow explained that the teaching methods 

of her math and science teacher caused her to dislike math: 

 

I basically don’t like science because of the teachers, same with math. If I were good at 

science in school then maybe I would want to major in it. School is just ruining it for me. 

(Survey 2009).  

Even later, in college, she had the same description: 

I don’t think that a lot of the teachers were very good. They told you to open a book and 

read it. My grades weren’t great, but I think it was just how people were teaching – they 

just made it dull. (Interview 2011). 
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Willow’s experience in high school led her to lose interest and doubt her ability to succeed in 

STEM. These experiences and internalizations resulted in a negative STEM identity that did not 

match her personal identity as a “fun and friendly person.” Willow could not see her competence 

in science in high school, and she was not recognized as a strong science student by her teachers, 

which eventually led to her inability to identify with STEM (Calabrese Barton et al., 2013; 

Carlone & Johnson, 2007). 

 Phoebe (a leaver) maintained an interest in STEM throughout high school. Immediately 

after the camp (2009), she explained that “Before GIRLS I always thought that girls really 

couldn’t be scientists, it was just the males.” She explained that after participating in GIRLS she 

“looked forward to my different high school science classes.” Not only did she credit GIRLS 

with increasing her enjoyment but she credited GIRLS with increasing her motivation to take 

higher level classes. In 2011 she explained:  

 

I don’t think I ever would have taken an AP science class without having GIRLS before. 

After GIRLS I felt like I could tackle the harder science classes. It made the concepts a 

lot easier because I could apply what I learned at GIRLS to things I did in class, and it 

helped me to understand how I learned the best so I could apply some of the techniques 

from GIRLS to the classroom. 

 

Despite this confidence, achievement, and interest in STEM in high school, Phoebe also had an 

interest in music. As she prepared for college she heard about music therapy as a major. She saw 

this as a way to incorporate her “love of music and helping people.” The college that Phoebe is 

now attending, as a music therapy major, lists the courses required for graduation. There are no 

formal1 STEM courses required (e.g. Math 1 and 2 (the equivalent of Algebra II) and a 

behavioral science class are required). This major is not part of the science college. Despite this, 

Phoebe had a positive STEM identity and even sees her major as a science major despite its not 

being recognized as one by the university.  

                                                 
1 Formal science courses are defined as having, as basic requirements, Calculus for math and a biology or chemistry 

course, taught in its respective department, for science. 
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The two young women from this group who went on to choose a college major that 

would put them on the legitimate path to a STEM career were Kim and Heather. Both of these 

young women have selected a college major that requires calculus and biology as well as 

chemistry. Both of these young women maintained their interest in STEM in high school, 

crediting their teachers with helping them continue to see the relevance of STEM to their lives. 

Kim hated math and science in middle school, but in high school she “started to get better math 

teachers that helped me to understand the concepts. And more recently I have begun to realize 

how close math and science really are. Science comes to me easily” (2011 Interview). 

Kim is majoring in exercise science currently. She is also a college athlete. Her major allowed 

her to combine her personal identity as a “fun, active, athletic” person with her love for science –

a positive STEM identification. Her STEM identity was not in conflict with her personal identity, 

making it easy to combine the two (Calabrese Barton et al., 2013; Carlone & Johnson, 2007).  

Heather is majoring in biology/nursing. As late as 2013 she still credited GIRLS with 

instilling in her a passion for science: “GIRLS really encouraged me to pursue a career in 

science. I learned a lot and had a lot of fun. It has made me much more motivated in the 

scientific field.” She maintained her interest in STEM in high school as she continued to do well 

in her STEM classes and have supportive teachers. In 2009 she explained: “My teacher this year 

and last year in science has really got me excited about a future career in science.” As she 

entered college, Heather, like Kim, found that STEM and her perception of STEM was part of 

her own personal identity, resulting in her decision to major in biology and nursing. 

This group demonstrates the impact that GIRLS had on students who initially were not 

interested in STEM. Although GIRLS is just one experience in a myriad of others that affects 

STEM identification, the study raises the issue of how STEM is perceived. Phoebe saw her 

music therapy major as a science major although it was not recognized as such by the university. 

Perhaps she was so committed to her identification with science that she was looking for ways to 

make music therapy and science fit together. Critics may also debate whether exercise science 

and nursing are “legitimate” STEM fields (McCreedy and Dierking, 2013). For this study, I used 

each participant’s respective college website to dictate which college majors fell under the 

STEM colleges or departments.  
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 Identification with STEM. The next group that I will discuss came to the camp with a 

strong identification with STEM. (Table 5 provides information on the individuals in this group: 

camp year, repeat year, demographics, data collected, college major, and college matriculation 

year.) The four women in this category (Susan, Riley, Robin, and Mary) were interested in 

STEM even before participation in GIRLS. For these women, GIRLS strengthened their STEM 

identification by exposing them to female scientists from multiple STEM fields. All four of these 

women expressed a love for STEM in their initial applications and on later surveys and 

interviews.  

[Insert Table 5 here] 

In 2009 Susan explained, “I love science because I love to ask why? I like to know what 

causes things to happen. And I love animals!” Then in 2011, she began discussing her career 

plans which matched this 2009 description: “I plan to be an exotic animal veterinarian. I plan to 

work at zoos and take care of all the crazy animals.” Throughout high school she maintained a 

high interest and confidence in STEM. In 2011 she said, “I am very good at science. I love 

science. I’m taking two science classes right now and I just absolutely love it. Math got more 

complex, but--again--it’s just like the sciences. I learned more. I love it more and more.”  

 Susan recognized the past stereotypes that women encountered in STEM. She explained: 

 

When my mom was young, she wanted to be a vet, but she had a guidance counselor that 

was a male that sat her down and was like, “Look, women-- girls don’t go through that 

much college, they don’t tend to be vets. Why don’t you look at a different field?” My 

mom listened to him and she became a nurse. And, while she does not regret it, she still 

sometimes, looks back going, “Why did I do that? Why did I have to listen to him? Why 

didn’t I go ahead and do it?” I won’t be like that. I refuse to listen to that idea that women 

can’t do things. I still think there are people out there who think women can only be 

nurses I’m sure everybody runs into people like that on a constant basis. And I’m sure, at 

least once, in my college career I’m gonna run into somebody like that. And I’ll probably 

run into them all my life. I definitely think there are still stereotypes out there. 
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Susan realized how stereotypes prevent women, like her mother, from persisting in STEM fields, 

but she felt confident that she could overcome them. Susan's comments demonstrate the strong 

identification she had with STEM and also raise the issue of what qualifies as a legitimate STEM 

field (McCreedy and Dierking, 2013). Susan did not see nursing as a STEM field. This reflects a 

cultural bias that can make people believe that female-dominated fields such as nursing are not 

legitimate STEM fields when compared to the historically male-dominated fields like medicine.  

 Robin demonstrated a strong sense of STEM identification as well. For Robin, GIRLS 

reinforced her interest in STEM. In 2009 she explained that GIRLS “exposed [her] to science in 

a much more hands-on way than she had ever been exposed to in a classroom. I realized that my 

future could involve several of these fields rather than just one.” Robin maintained an interest 

and a confidence in her abilities, as evidenced by her 2011 interview: “I am above-average in 

math. I skipped Calculus AB after trigonometry (precalculus) and went directly into Calculus 

BC. I easily make all A’s in math.” In 2011 she entered college as an engineering major in a 

large technology-based university. In 2012 she explained that “GIRLS was the first to show how 

women could be involved in science. Going to a science-focused school with a 60/40 ratio of 

men to women, it's exciting to see that the percentage of women in the sciences is increasing.”  

Like Susan, Robin recognized that stereotypes have prevented women from persisting in 

STEM: 

  

Gender roles have long shaped our society. Females are often expected to be caregivers 

and stay-at-home moms. Males are expected to hold a job and work to support their 

families. Females are expected to pursue careers in history, in languages, or in teaching, 

while males are expected to pursue careers in math, science, engineering, and 

management. If anything, being a girl has motivated me to try harder to succeed in math 

and science to prove that I am just as capable in these areas as my male peers.  

 

Robin’s sense of STEM identity was strong enough that she could motivate herself to overcome 

stereotypes.  

 Riley had a strong math identity as a camper. In 2009 she explained: “I love math! The 

thing I love about math is there is a final answer.” GIRLS broadened her understanding of 
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science and science careers, particularly as a woman in science: “GIRLS has influenced my 

future goals by letting me know what is out there for women scientists. It has made me aware of 

so many options I could pursue.” As Riley moved through high school she began to see how 

math and science were related. She gained confidence in her science abilities: “I would say that 

my science abilities are very good. They are certainly better than my English skills but I would 

say that my math skills supersede both of those (2011 Interview).” Throughout high school she 

debated whether to go into medicine or engineering. Eventually she chose engineering as her 

college major saying: “I think in an engineering job would, I would really be able to use my 

math skills. Engineering is all about measuring and crunching numbers so that the bridge doesn't 

fall, or the machine won't crash on somebody, or the lighting system in the theatre won't fall.” 

She explained that she didn’t think she could be a doctor since she was squeamish around blood. 

 Riley did not see any negatives with being a woman in engineering in 2013, in fact she 

saw her gender as an opportunity: 

 

I think that as a woman, there will be lots of opportunities for me in the Engineering 

field. Because not many women are involved in this field, I think that I might be able to 

have more opportunities because there is a smaller pool of women to choose from. On the 

other hand, being a woman in a male-dominating field can definitely be a struggle since 

others might not think you are good enough just because you are a woman. 

 

Her belief that being a woman was a strong suit was evident as early as her 2011 interview 

wherein she said: 

 

I think that being a woman in our society is a great opportunity. I think that women are 

now being offered more and more opportunities that we deserve. But I also think that 

men are needed in our society. I think that there needs to be a balance. I think that being a 

girl has given me some more opportunities than if I was a boy. For example, GIRLS! I 

mean I would have never learned all of the things that I did learn at GIRLS if I was a 

boy!  
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In 2012, she even discussed the advantages of being a “girl in a field that is historically mostly 

men.” Riley improved her STEM identity as she realized how she could incorporate her math 

skills into her science interest. In addition, GIRLS helped her to see women in these careers, 

which helped her to identify fully with her chosen engineering major. 

 The final young woman in this group struggled with her STEM identity in that she 

doubted her abilities in math. Mary expressed a love for all things science before camp and in 

2009 when she said: “I really enjoy learning how things work and why they do the things they 

do. I especially love life sciences like biology. I plan to major in biology or pre-med.” However, 

in 2009 she said that math was her “least favorite subject” explaining: 

 

I don't enjoy memorizing formulas. It's more difficult for me than other subjects. Because 

getting up into the higher topics I just tend to get overwhelmed with it, and I don’t think I 

could really apply that to building things or creating things, so I just don’t think I’d be 

nearly as successful with it. 

 

As Mary moved through high school she mentioned other times when she struggled with her 

STEM subjects. For instance in 2011, she explained that in her AP chemistry class:  

 

The first semester, I worked very hard and wasn’t doing very well and I just kind of 

locked down and had to really work at it and from then on I did well. I actually failed the 

exam, so that was kind of rough, and I just thought that I couldn’t really do it. But then 

that made me work extra hard the next time. But other than that, I understood what was 

going on more and just really focused on it. 

 

Mary identified so much with her desire to become a doctor that she saw the work required for 

success in STEM classes as worth the cost. In fact she described her personal identity as 

academically focused and hard working. Therefore, her work ethic in STEM classes fit with her 

STEM identity. This desire, despite negative experiences, was evident in Mary’s reaction to 

stereotypes that would hurt women’s persistence in STEM: 
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I think society definitely sees boys as math-minded and girls as language arts. So I think 

that women are probably a little worried to go into those fields probably out of a respect 

factor, and I always see women going into engineering and that sort of thing. I think just 

because it’s so male dominated that it’s kind of overwhelming for a woman to step into 

the field. I think I would push harder, even, to show that women are just as good. 

 

Mary, like the other women in this category had a personal identity that fit within their 

perception of STEM, resulting in a strong STEM identity that eventually led to their chosen 

STEM major. 

 The most interesting aspect of the participants in this group is that all of them discussed 

stereotypes that prevent women from succeeding. And yet, they were all persisting. This finding 

is supported by the conceptual framework. Because these students had opportunities to 

strengthen their competence, perform these competences, and be recognized for their 

performances by experts, they were able to overcome the stereotypes that they saw in society 

(Calabrese Barton et al., 2013; Carlone & Johnson, 2007). Their comments also highlight the 

added obstacles that young women face, which many of their male peers do not encounter.  

 Hobbyists. The final category of participants all discussed how GIRLS reinforced their 

interest in STEM. However, their chosen college major does not fit into a STEM category. 

(Table 6 provides information on the individuals in this group: camp year, repeat year, 

demographics, data collected, college major, and college matriculation year.) According to 

McCreedy and Dierking, the participants in their study who maintained STEM interests through 

hobbies, but not STEM careers, were unable to fully identify with STEM because of the tensions 

that they perceived as existing between their hobbies and traditional (legitimately recognized 

paths to STEM participation) STEM careers. My participants who chose non-STEM majors did 

not see these fields as incompatible with their STEM interests. They did not sense that their 

career and STEM identification were in tension.  

[Insert Table 6 here] 

Kate was interested in STEM as a camper. Her first year after the camp (2009) she 

expressed a continued interest in STEM: “I like math and science. I like math because it requires 

a lot of problem solving and I like science because I like doing experiments on different things. I 
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like learning about the solar system more than any other type of science.” In 2009 she wanted to 

be a doctor and major in pre-med in college. However, as she went through high school her 

career goal changed. In 2011 she discussed her plan to major in elementary education because 

she “enjoys working with kids.” She expressed a possibility of majoring in accounting because 

of her “interest in math and it could give her a chance to make extra money.”  

 Kate exemplified the loss of interest that can occur for many students during high school. 

The change for Kate occurred in high school. In 2011, she described her formal education 

experience as follows: 

 

Most of the time, in the classroom, we’re just being taught textbook information. My 

biology teacher totally made me lose interest in the subject. In my science classes, when 

the teacher is talking to us and asking us questions, most of the time I answer the 

questions because other kids can’t. So, I mean that makes me have, like, a positive 

attitude and tells me that I can do it and I can understand science.  

 

This description does not make it seem as if her experience in class was overly positive. During 

her 2011 interview she discussed her goal of being an elementary education teacher. She still 

maintained positive views of scientists, saying: 

 

Anybody can be a scientist if they’re interested or curious enough. Science is a process 

that requires experiments and data that helps explain, um, different activities either on the 

planet or around us. They need to, like, think through it carefully and take it one step at a 

time, because you can’t move from, like step one to ten, because you’re out of order. 

 

Even her desire to minor in accounting demonstrates that she still found math interesting and had 

confidence in her own success in this field, but she did not see it as her main identity. However, 

she did not see her STEM interests and identification as being in conflict with her personal 

identity and goals. 

 Similarly, Felicity maintained a strong STEM identification despite not majoring in 

STEM. Felicity planned to become a medical doctor or a veterinarian when she applied to 
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GIRLS. But once she entered high school she began to lose interest in her biology class and to 

doubt her abilities in math. In 2009 she explained:  

 

Biology is my least favorite subject. Don't get me wrong, I love being outside and 

learning about nature. You can ask anyone who has met me and they will tell you I am an 

active environmentalist, but biology threw me for a curve this year. For some reason, 

none of the information really seemed to stick and I confess that I struggled a great deal 

for my A-. Math is hard. Any math involved in science I would definitely struggle, right 

there. I would work hard to get it but I would definitely struggle. Chemistry was 

something that it would take me a couple of times to understand it. So that was a little 

discouraging, but in the end I did work hard and I did end up doing better. 

 

Felicity perceived that she struggled with these classes each year. (An A- is hardly a poor grade, 

but Felicity perceived that she worked really hard for that grade). Despite this struggle she 

continued to be a leader in the school environmental club and was actively involved in 

environmental community projects.  

In 2011, she began to discuss the way in which she maintained her identification with 

STEM while moving towards another career: 

I learned that I’m not really cut out for things like chemistry, but I learned that, you don’t 

have to necessarily be a science genius or something like that to really get your point 

across when it comes to the environment and things like that. And GIRLS taught me, it’s 

okay not to understand all the formulas and everything, but as long as you understand the 

effects of what you do personally on the environment, what everyone else does, then that 

can better help you and your life and other people and our world I think without GIRLS I 

would probably be less involved with things like the environment. And so, I don’t know-- 

maybe I’ll choose a career in that. 

 

This quote demonstrates how Felicity was still struggling with a commitment to a STEM career. 

She doubted her abilities and interest in chemistry, but felt that she could still identify with 

science through her commitment to the environment. In 2013, Felicity entered her third year in 
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college as an English major. She plans to become a teacher. Felicity still maintains a love for the 

environment. She identifies herself as an environmental activist. Felicity saw her interest as 

evidence of her STEM identification. 

 Harmony participated in GIRLS for two summers. She had a love for music and for 

science. This is how she described her GIRLS experience in 2009:  

 

We learned about the biology of the pine ecosystem, and I was fascinated! GIRLS also 

opened me up to science jobs that I'd never thought about before -- like a forester, an 

Antarctic researcher... The list goes on and on. GIRLS opened up my horizons to the 

prospects of botany, and as I narrow down my college goals I am making sure that the 

college I choose has science major opportunities, even for those not majoring, or the 

option of a double-major with a music program. 

 

Her 2009 responses indicate her desire to mesh her two interests – science and music – into one 

identity by looking for colleges that would allow her to major in both subjects.  

 Throughout high school, Harmony took AP science and math courses and enjoyed these 

subjects. She referenced her grandfather, a research physiologist, and her grandmother, a 

zoologist, as role models for her and for her interest in STEM. She participated in science fairs 

throughout high school, even making it to the Intel© Science Fair finals. But by 2011, she 

expressed a stronger interest in music, explaining, “I really love music and I play the piano and I 

sing. I love kids and that’s why I want to be a kindergarten teacher.” Harmony is currently in her 

fourth year as an early elementary school education major at a private college. She still maintains 

a strong interest in STEM. In 2011, she expressed an interest in taking “botany classes” despite 

those classes not being part of her major.  

 In 2013 she still credited GIRLS with affecting her interest in STEM: 

 

GIRLS taught me that you don’t have to be that kid in biology or chemistry at school 

who asks a lot of questions, and then you leave the class and that’s it. There’s a lot more 

you can do besides just being in a classroom. And there are a lot more opportunities out 

there for people who may not be in a science class but still want to learn. I’m definitely 
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going to stick with teaching and I think that’s my calling, but, I feel like there is a lot of 

opportunities for teachers. And so I am definitely going to take up those opportunities 

when I am a teacher and have those summer classes. You never know what might 

happen. I think the more you learn about the science of yourself, and the science of the 

world around you, it gives you better idea of who you are in the world and where you 

could be going.  

 

Harmony still identified with STEM and was still interested in STEM. So much so that she still 

found ways to fit STEM into her life and career goals. Harmony had a positive view of STEM 

and saw herself as a valuable science learner. Harmony and other participants in this group still 

identified with STEM. However, their chosen majors and lack of STEM courses make them only 

peripheral members of the recognized STEM community. Notably, they did not seem to care if 

they were recognized by the STEM community. These three young women maintained an 

interest in and respect for STEM although they did not take the basic college courses that would 

allow them to remain on a legitimate STEM path as recognized by STEM scientists.  

7. Discussion 

 The NRC report indicated that there are six aspects to a successful informal STEM 

education program. First, the program must develop students’ personal interest in STEM. 

Second, students must have an opportunity to learn about STEM. Third, students must have 

opportunities to engage in scientific reasoning. Fourth students must have time to reflect on their 

learning. Fifth, students should have opportunities to participate in the community of STEM and 

challenge their stereotypes and misconceptions. And sixth, students need to have opportunities to 

view themselves as the kind of people who do science. This study cannot directly connect 

participation in GIRLS to the young women’s continued interest in STEM, but it does 

demonstrate that this program had a positive influence on all of the participants’ interest in 

STEM. The camp activities gave participants an opportunity to participate in STEM hands-on 

activities with STEM professionals. They were able to see the kind of work that STEM 

professionals do and try on these identities. The exposure to STEM careers and professionals 

allowed some of them to address their stereotypes or misconceptions about STEM. 
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 The strands (one, five, and six) that were referenced over time matched the framework 

that specifically speaks to identity: interest, engagement in STEM activities, and identification 

with the STEM enterprise (Carlone and Johnson, 2007; NRC, 2009). The surprising result was 

that the latter two strands were referenced by more leavers than stayers. The leavers in this study 

all still saw STEM as a positive group of careers, and all but one were still actively involved in 

STEM hobbies. These young women still saw their non-STEM majors (education) as having 

aspects of STEM in them, which demonstrate how strong their identification with STEM still 

was. The only participant to truly sense that she was not adequately competent in STEM was 

Willow. The other students discussed struggling or working hard, but all received A’s and B’s in 

their STEM courses (some of which were advanced STEM courses). The surprising result for the 

leavers was how they were able to create space for their STEM identification within what many 

would define as non-STEM career choices. This study contradicts McCreedy and Dierking’s 

(2013) study in that my participants were not as self-critical of their STEM careers as were the 

young women in their study. The participants in McCreedy and Dierking’s study did not see their 

careers as fitting in to STEM careers, whereas in my study, all but one of the leavers still saw 

themselves as having some form of identification with STEM and they valued this.  

 The stayers in this study were all able to maintain a strong identification with STEM over 

time, even those who struggled in math or STEM courses (Mary). This strong identification 

motivated them to persist as they moved through high school and college. The results of this 

study indicate that the camp participants maintained an interest in STEM over time. The 

participants credited the camp with improving their interest in STEM, confidence in STEM 

abilities, understanding of STEM, and/or motivation to pursue a STEM career. The camp had a 

positive impact on the participants in that it helped them to stay or become more interested in 

STEM and it maintained or increased their desire for a STEM career. The participants cited that 

this increased desire was due to the role the camp played in their understanding of STEM, 

interactions with STEM professionals, and their recognition of the various possibilities in STEM. 

A surprising finding was that the group who was most dedicated to STEM careers (Full 

Identifiers) was also the one that mentioned the existence of gender stereotypes.  

The single-sex environment did not appear to have a lasting effect on these young 

women. However, this is difficult to determine because I did not compare these participants to 
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campers from a co-education setting. This might be a topic for future studies. The aspects of the 

camp that had a longitudinal effect was the exposure that these young women had to STEM 

professionals (who happened to be women) and how this positively affected their perceptions of 

STEM professionals and made them better able to see themselves as the type of people who 

succeed in STEM.  

The question raised: Is a single-sex middle school STEM camp worth the cost if it 

doesn’t have a longitudinal impact on STEM persistence? This study cannot address whether 

these young women would have persisted if they did not participate in the camp. What this study 

does address is how participation in the camp, along with other experiences, affected 

participants' STEM identification. The camp had an immediate positive impact on the STEM 

identification for all of the participants. However, as they moved through high school each young 

woman had varying experiences and internalizations of those experiences.  

Finally, I used a combination of Calabrese Barton and colleagues’ (2013) and Carlone 

and Johnson’s (2007) frameworks to understand the identity trajectories of young women from 

middle school to college. I had expected the young women to discuss the recognition of experts 

and that the experts would shift from teachers to STEM researchers once they were in college. 

An interesting finding was that these young women did discuss science teachers as experts who 

could provide recognition in secondary school, but none mentioned the STEM faculty as experts 

in college. This could be because these young women were still not interacting with STEM 

faculty as undergraduates – in Carlone and Johnson’s study the young women were in graduate 

school for part of their trajectories. Or this could be an aspect that needs to be studied in the 

future: How are experts perceived at different phases of young women’s STEM identity 

trajectories, and what effect does this have on their STEM identification? 

7.1 Limitations and Future Research  

 One major criticism of studies that focus on the impacts of single-sex STEM information 

education programs is the issue of self-selection. For my study, one might assume that all of 

these young women had similar levels of interest in STEM – hence, their reason for attending the 

camp. However, the identity trajectories demonstrate that four of these women had a lower 

interest in STEM – compared to their peers – and the camp actually improved this interest. Even 

so, the criticism of self-selection is one that should be addressed. The purpose of this study was 
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not to evaluate this camp by comparing participants to non-participants as other studies have 

done (Demetry et al., 2009; Fadigan and Hammrich, 2004; Jayartne et al., 2003). This study 

focused on the identity trajectories of young women who all participated in the same (in terms of 

design) single-sex informal STEM program. Camp participation simply marks the beginning of 

my observation of their identity trajectories. Most importantly, the research demonstrates that the 

STEM interest gender gap begins during adolescence. This study helps to identify how a group 

of young women - at a time when the gender gap in interest and performance begins to increase - 

could have divergent paths towards or away from STEM identification despite participating in a 

program that all credited as improving their interest in STEM.  

A second limitation that is often a criticism of qualitative research is the concept of 

credibility. As I said earlier, I come to this study with my own bias – my passion for determining 

how STEM identity is developed. I am aware of this and made attempts throughout to account 

for this bias. (For example, from 2008-2011 a colleague helped me code and I gave the study to 

colleagues in science education to provide feedback). However, I would argue that the data 

speaks for itself. I was able observe these participants’ views related to STEM careers over time. 

The questions that I asked allowed me to see if the participants still referenced similar aspects of 

the camp (e.g. the effects of the camp) each time so that I could be more certain that this was 

their actual belief. By collecting longitudinal data I was able to see participants’ own views of 

how their STEM identity was shaped over time. I do think there is a limitation to this study in 

that more interaction would provide a better picture of identity development (e.g. interviews 

annually with participants, teachers, family members, as well as observations of the participants 

in various settings). That being said, the present study is one of only a handful that provides 

longitudinal evidence of STEM-related identity trajectories of young women who participate in a 

single-sex STEM informal program. 

This leads to another limitation that could be addressed by future studies. This study 

focused on the role of one particular program. Future studies could compare participants from 

multiple programs as did McCreedy and Dierking (2013). However, by focusing on one 

program, I was better able to demonstrate that these young women had similar experiences. If I 

were comparing multiple programs, the structure of the program could change the identity 

trajectory. Creswell (2013) argues that qualitative research is not generalizable, but rather a way 
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of better understanding phenomenon. Based on this definition of qualitative research, my study 

provides a stronger understanding of STEM identity development. 

 

8. Conclusion 

This reflective study described the role that participation in a middle school single-sex 

camp had on eleven young women’s identity trajectories – particularly their level of participation 

and interest in STEM as college students. In terms of the influence of the camp, all of the 

participants still believed that the camp influenced their interest in STEM throughout their 

educational careers. Besides the influence participation in the camp had on these young women, 

this study is also one of few that can provide more information on the development of STEM 

identity over time. This study provides evidence that informal STEM programs that provide 

relevant hands-on STEM activities and exposure to role models can have lasting effects on 

students’ interest in STEM. 

 The second research question focused the identity trajectories of my participants. The 

combined conceptual framework of Calabrese Barton and colleagues (2013) along with Carlone 

and Johnson (2007) provided a continuous way to view young women’s identity trajectories 

from middle school to high school. However, unlike the young women in these previous studies, 

all but one of my participants found ways to assimilate their STEM identification with their own 

perceptions of their future career. My participants’ still found ways to rationalize their major 

choice as fitting within their identification with STEM. These women were able to maintain a 

strong identification with STEM. This raises important issues as they relate to STEM identity. 

Who defines STEM and STEM careers? Identity literature emphasizes the role that each 

individual has in defining their identity. If individuals can see themselves as STEM practitioners 

in fields that are not categorized as STEM, then how do we as a research and educational 

community determine stayers and leavers?  

Organizations like the National Science Foundation and colleges and universities adhere 

to a specific definition of STEM and non-STEM fields. But can individuals in non-STEM fields 

insert STEM into these fields and change the perception? A broader view of STEM fields (away 

from the concept of legitimate STEM paths toward STEM careers) and how people identify with 

STEM fields require more research in order to improve the ways in which informal STEM 
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education programs can address STEM identity and the underrepresentation of women in STEM 

fields.  
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Table 1: How Aspects of the NRC Framework were measured 

NRC Strand How it was measured Pre-/post- How it was measured longitudinally 

Strand 1: 

STEM interest 

Pre-survey  

Likert Examples: 

I look forward to science class/math 

class in school. 

I like watching STEM media 

programs. 

I like participating in STEM 

extracurricular activities. 

Open-ended 

Why are you interested in STEM? 

What career are you interested in? 

Why? 

Post-survey 

Likert Examples(same as pre-) 

Open-ended 

Has your interest in science 

changed? Why or why not? 

Has GIRLs had any effect on your 

career choices? If so, how? (aspects 

of camp that are mentioned can be 

considered to have particular 

importance since they are still 

discussed) 

Did GIRLs give you a new 

perspective or impression of STEM 

professionals? 

What career are you interested in? 

Why? 

 

Longitudinal survey questions 

What science/math courses did you take 

in previous school year? (maintenance 

of STEM interest/preparation) 

What is your favorite subject? (If 

STEM course listed indicates continued 

STEM interest) 

What career are you thinking about 

and why? (IF STEM career listed 

indicates continued STEM interest) 

How has your interest in STEM 

changed since participating in GIRLs? 

(Gets at effects of camp and changes in 

STEM interest) 

What effect do you think GIRLs has had 

on you? (Gets at effects of camp and 

changes in STEM interest) 

 

Strand 2: 

Understanding 

Science 

Knowledge 

Pre-/post-open-ended VNOS 

questions (Lederman et al.): What is 

science? How is science different 

from other subjects?; do you think 

scientific knowledge can change?; 

How certain are scientists about the 

way dinosaurs looked?; Why do 

scientists disagree over how 

dinosaurs became extinct?; What is a 

scientific model?; Do 

scientists/engineers use imagination 

and/or creativity in their 

investigations? 

 

Not measured 



42 

 

Strand 3: 

Scientific 

reasoning 

Not Measured Not measured 

Strand 4: 

Reflecting on 

Science and 

the nature of 

science 

VNOS – see Strand two Not measured 

Strand 5: 

Engagement 

in scientific 

practices 

Pre-survey open-ended questions 

asked participants what STEM 

courses they have taken, 

extracurricular activities participated 

in 

Post– asked participants what 

courses they planned to take, what 

extracurricular activities planned to 

participate in  

Longitudinal – Asked students to list 

STEM courses taken, STEM 

extracurricular activities participated 

in, plans/interest in STEM careers, 

internships  

 

Strand 6: 

Identity – 

one’s 

perception of 

oneself as a 

potential 

scientist 

Pre-/post-Likert Self-efficacy 

Question Examples:  

When I see a new math problem, I 

can use what I have learned to solve 

the problem. 

I can effectively participate in 

designing and building hands-on 

projects. 

I know where I can find information 

needed to solve difficult problems. 

I can explain math or science to my 

friends to help them understand 

I get good grades in math/science.  

Perceptions of STEM 

Likert pre-/post- 

Scientists mainly work on machines 

Scientists mainly work alone 

Scientists mainly work in sterile 

laboratories 

Most scientists are men 

Open ended 

What do you think of when you 

picture a scientist? Please describe? 

Do you think scientists use their 

imagination and creativity in their 

investigations/experiments? Please 

explain. 

Longitudinal 

What are the positive aspects of a 

STEM career? 

What are the negative aspects of a 

STEM career? 
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Table 2: Participants with Two or More Data Pointes 

 

Names 

(Pseudony

ms) 

Camp 

Year 

Repeat 

Year 

Race/ 

Ethnicity 
Survey 

2011 

Interv

iew 

College Major 

Coll

ege 

entry 

year 

Susan  2006   White  2009 X Biology 2010 

Robin 

2007   Hispanic 

2009, 

2012, 2013 X 

Chemical 

Engineering 2011 

Mary 2007   White  2009 X Biology 2011 

Kim 

2008 2007 White 

 2009, 

2012 X 

Exercise 

science 2013 

Riley 

2008 2007 White 

2009, 

2012, 2013 X 

Industrial 

Engineering 2013 

Heather 2008   White 2009, 2013   Nursing 2011 

Willow 

2007 2006 White  2009 X 

Communicatio

ns 2011 

Harmony 

2007 2006 White  2009 X 

Early 

Childhood 

Education 2010 

Kate 

2008 2007 White 2009, 2013 X 

Elementary 

Education 2012 

Felicity 2007   White  2009 X English 2011 

Phoebe 2008   White 2013 X Music Therapy 2013 

 

 

 Table 3: Number of Participants who cited aspects of NRC framework as an Effect of their 

Camp Participation 

NRC Strand that was measured through 

longitudinal data 

Stayers Leavers 

1. Developing Interest 6 5 

5. Engaging in Scientific Practice 4 5 

6. Identifying with the STEM enterprise 5 5 

 

Table 4: Participants who were Part of the Camp Effectiveness Group 

 

Names 

Camp 

Year 

Repeat 

Year 

Race/ 

Ethnicity 
Survey 

2011 

Interview 
College Major 

Coll

ege 

entry 
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year 

Kim 2008 2007 White 2009, 2012 X 
Exercise 

science 
2013 

Heather 2008  White 2009, 2013  Nursing 2011 

Willow 2007 2006 White 2009 X 
Communicati

ons 
2011 

Phoebe 2008  White 2013 X 
Music 

Therapy 
2013 

 

Table 5: Participants who were Part of the Full Identifiers with STEM Group 

 

Names 

Camp 

Year 

Repeat 

Year 

Race/ 

Ethnicity 
Survey 

2011 

Interview 
College Major 

Coll

ege 

entry 

year 

Susan 2006  White 2009 X Biology 2010 

Riley 2008 2007 White 
2009, 

2012, 2013 
X 

Industrial 

Engineering 
2013 

Robin 2007  Hispanic 
2009, 

2012, 2013 
X 

Chemical 

Engineering 
2011 

Mary 2007  White 2009 X Biology 2011 

 

Table 6: Participants who were Part of the Hobbyists Group 

 

Names 

Camp 

Year 

Repeat 

Year 

Race/ 

Ethnicity 
Survey 

2011 

Interview 
College Major 

Coll

ege 

entry 

year 

Harmony 2007 2006 White 2009, 2013 X 
Early 

Childhood Ed 
2010 

Kate 2008 2007 White 2009, 2013 X 
Elementary 

Ed 
2012 

Felicity 2007  Hispanic 2009 X English 2011 
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Appendix A: Example of Camp Activities and Relevance to NRC Framework 

 Activity How Activity Fit within Goals of Camp 

Day 1 

(AM) 

Tour of national laboratory facility where 

camp is housed. Tour guides included 

teachers and another educator familiar with 

laboratory (female and male teachers). 

Exposure to STEM: Showed participants 

multiple opportunities in STEM and the 

value each of these plays in research at 

the laboratory.  

Exposure to STEM Professionals: 

Showed types of opportunities at the lab 

within the larger community of science. 

Day 1 

(PM) 

Water testing. The participants learn about 

the effects of pollutants on local waterways 

and the role of observation in research. 

They then test the pond behind laboratory 

and record data and discuss why these 

results could be this way (female teachers). 

Exposure to STEM: Participated in the 

process of science (collection and 

analysis of data) 

 

Relevance of STEM: 

Made the focus of the camp relevant to 

their daily lives. 

 

Day 2 

(AM) 

Two representatives from the state 

Environmental Protection Agency and one 

representative from a local engineering 

firm, specializing in water testing led the 

girls on a hike on local trails. They 

discussed the ecosystem, the role of water, 

the type of waterways.  

The girls then tested the water at two 

locations. Discussed the ecosystem and its 

role in their data (1 male scientist, one 

female scientist, 1 female science graduate 

participants, 4 female teachers).  

Exposure to STEM: Participated in the 

process of science (data collection and 

analysis). 

 

Relevance of STEM: 

 Saw the interconnectedness of water 

systems and why water quality is 

important for healthy ecosystems. 

Exposure to STEM Professionals: Saw 

scientists at work and learned about 

possible careers in STEM. 

 

Day 2 

(PM) 

Tour of local waterway and ecosystem by 

marine biologist (female scientist) 

Relevance of STEM: 

 Made the focus of the camp relevant to 

their daily lives. 

Exposure to STEM Professionals: Saw 

scientists at work and learned about 

possible careers in STEM. 

Day 3 Toured local animal shelter. The 

veterinarian took participants on tour, had 

them watch and assist in a spay surgery, 

during which she explained the importance 

of such processes, learned about various 

diseases that affect animals within pets and 

larger local ecosystems, and observed 

parasites under a microscope. 

At the end the veterinarian explained her 

Relevance of STEM: 

 Made the focus of the camp relevant to 

their daily lives. 

 

Exposure to STEM Professionals: Saw 

scientists at work and learned about 

possible careers in STEM. 
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life history as it relates to science and 

answered participants’ questions (female 

veterinarian and female veterinarian 

technician staff). 

Day 4 Toured local organic farm to learn about 

the role of pesticides on produce and how 

organic farms attempt to fit in with the 

local ecosystem. Discussed sustainability 

in organic farming and the science behind 

organic farming (i.e. soil and water testing, 

native species versus invasive species). 

(Male and female farmer.) 

 

Relevance of STEM: Made the focus of 

the camp relevant to their daily lives. 

 

Exposure to STEM: Showed them 

science opportunities and applications 

beyond careers. 

Day 5 Visited local marine laboratory facility. 

The participants learned differences 

between inference and observation, the role 

of the moon on the tides, and observed 

various species under the microscope. 

Then they snorkeled in a local marine 

waterway, observed various ecosystems 

(sea grass, oyster beds).  

The older girls conducted a survey of mole 

crabs, measuring where they lived along 

the coast and counting the number of each 

sex and age. Then spoke with a female 

marine biologist and did a hands-on 

activity related to her research, testing the 

best conditions for periwinkle snails to 

live. (Female facilitator with background in 

marine biology). 

Relevance of STEM: Made the focus of 

the camp relevant to their daily lives. 

 

Exposure to STEM: Observed ways in 

which STEM careers can be used in 

educative ways—not only within a 

research laboratory. 

Exposure to STEM Professionals: Saw 

scientists at work and learned about 

possible careers in STEM. 

 

Day 6  Visited a local wolf preserve and learned 

about the role that science understanding 

can play in policy changes, like wolves’ 

presence on the endangered species list 

(owned by a female non-scientist). 

Relevance of STEM: Made the focus of 

the camp relevant to their daily lives. 

 

Exposure to STEM: Showed them 

science opportunities and applications in 

policy. 

Day 7 The girls worked in groups to analyze and 

create a presentation on the water testing 

data that they had collected throughout the 

camp. Participants were encouraged to 

make inferences based on their 

observations and data regarding the health 

of the local waterways (female teachers). 

Relevance of STEM: Made the focus of 

the camp relevant to their daily lives. 

 

Exposure to STEM: Participated in the 

process of science (collection and 

analysis of data) 

Day 8 Older girls listened to a presentation and 

various demonstrations by a female 

Relevance of STEM: Made the focus of 

the camp relevant to their daily lives. 
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engineer who discussed her work with 

nanotechnology. After the presentation, the 

girls constructed nanotubes out of balloons 

and hula-hoops. In her discussion, the 

female engineer, related nanotechnology to 

items used by the girls (female engineer). 

 

The younger girls learned about water 

filtration and the design of man-made 

structures that would help purify water in 

local parks. Then the girls constructed their 

own filtration systems (three female 

engineers).  

 

Exposure to STEM: Learned about many 

different facets of engineering and the 

different types of engineering 

opportunities available. 

Exposure to STEM Professionals: Saw 

scientists at work and learned about 

possible careers in STEM. 

 

 

Day 9 The girls visited a local quarry where they 

were able to explore and collect specimens 

of bone, teeth, fossils, and rocks. At the 

end of the day, they showed each other 

what they had found and the three 

scientists/engineers explained what it was 

and how they determined how old these 

specimens were (female geologist, male 

engineer, male paleontologist ).  

Exposure to STEM: The girls learn 

about the process of science (inferences 

and observations), challenging the 

conception of scientific theories as 

never changing objective truths. 

 

Exposure to STEM Professionals: Saw 

scientists at work and learned about 

possible careers in STEM. 

 

Day 

10 

Girls finalized their presentations. Relevance of STEM: Made the focus of 

the camp relevant to their daily lives. 

 

 


