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Females have been underrepresented in the study of science and science careers for 

decades although advancements have been made in closing this gender gap, the gap persists 

particularly in the physical sciences. Variables which influence a woman’s desire to pursue and 

maintain a science course of study and career must be discovered. The United States lags behind 

other industrialized countries in the fields of science, math, and engineering. Females comprise 

an estimated half of the population; their potential contributions cannot be ignored or 

overlooked. This retrospective research study explores the personal experiences of ten women 

enrolled in science majors, with science related career plans. The goal of this study is to describe 

the factors that influence the participants’ interest in science. The findings, the effect of science 

coursework, science teachers’ personality and manner, other influential educational personnel, 

role models and mentors, external influences exclusive of school, parental influence, locus of 

control and positive attitudes toward science confirm what other researchers have found. 
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CHAPTER 1 
INTRODUCTION 

Females have been underrepresented in the science professions for decades (Jayaratne, 

Thomas, & Trautmann, 2003). Increases in female representation in the sciences in the 1970s 

and 1980s have since slowed and females continue to be underrepresented among science 

majors, as recipients of science degrees, and as science professionals (Jayaratne, Thomas, & 

Trautmann, 2003). In contrast, the numbers of earned high school science credits for males and 

females has increased from 2.2 in 1982 to 3.2 in 2004 (High School Course Taking: Findings 

from the Condition of Education 2007, NCES 2007-065). Today, females take as many high 

school science classes as males, yet fewer females take physics (AAUW, 2004). Seniors in high 

school display the largest gender differences in science achievement than in any previous grade 

level (Muller, Stage & Kinzie, 2001). High school is the pivotal time at which female 

participation and interest in mathematics and science diminishes and further persists into college 

(Jobe, 2003). Females who complete advanced science coursework in high school typically do 

not maintain this level of science study in college (Martin, et al., 2001). This decline in science 

interest can ultimately deflect females from choosing post-secondary study in science and a 

subsequent narrowing of career choice (Stake & Nickens, 2005). Of those females who pursue 

science coursework in college, most pursue majors in the life sciences and very few study the 

physical sciences (AAUW, 2004).   

In November, 2004, the National Center for Education Statistics released the report 

Trends in Educational Equity of Girls and Women: 2004. In this report, score results from the 

National Assessment of Educational Progress (NAEP) were discussed. The NAEP is comprised 

of multiple choice and short constructed response questions. Tests are administered in science at 

grades 4, 8, and 12. In fourth grade, the average test scores for males and females were higher in 
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2005 than in 2000 but there continues to be a gap as males outperform females. Scores from 8th 

grade indicate male students continuing to outperform female students with overall performance 

of both groups remaining unchanged from 1996 to 2000.  Both male and female students in 

grade 12 scored lower in 2005 than in 1996, with males outperforming females in both years 

(The Nation’s Report Card: Science 2005, NCES 2006-466). The under representation of women 

in science study and careers appears to be related to these lower levels of science achievement in 

the years preceding college (Muller, Stage, & Kinzie, 2001). 

Two decades of research have observed an assortment of variables related to students’ 

science achievement. For example, the quantity and type of high school coursework, students’ 

attitudes about science, locus of control, science-related experiences outside of school, the role of 

mentors and role models, family demographics including parental level of education, and socio 

economic status have been studied. Much of this research consistently shows gaps between the 

achievement of males and females. Females make up only 37% of the physical science majors, 

18% of the engineering majors, 33% and 34% of the Earth and atmospheric science majors and 

mathematical and computer science majors, respectively,  in U.S. colleges and universities (U.S. 

Department of Education, 2000). More than half the population of the United States is female. 

These statistics suggest a large proportion of potential contributions in engineering and physical 

sciences remain uncultivated. Proficiency in science and math is crucial; society now requires 

technologically savvy workers who use complex mathematics skills and scientific knowledge in 

solving problems and finding solutions (The Nation’s Report Card: Mathematics 2000, NCES 

2001-517). Contributions from only half of the U.S. population are unlikely to support global 

competitiveness.  
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Purpose of the Study 

The purpose of this study was to describe the factors identified by females which 

influenced their decision to pursue the post secondary study of science and science-related 

careers. 

Research Questions 

• What high school science coursework do participants describe as influential in the pursuit 
of further science study? 

• What specific educational experiences do participants describe as influential in the pursuit 
of further science study? 

• What specific personal experiences and factors outside of school do participants describe 
as influential in the pursuit of further science study? 

Significance of the Study 

 Findings from this study will contribute to previous studies about science experiences 

that influenced females’ decisions to engage in further science study and science-related career 

choice (Scott & Mallinckrodt, 2005; Trusty, 2002; Francis, 2000; Muller, Stage, & Kinzie, 2001; 

Zady, Portes, & Ochs, 2002; Gray, 2005; Goyette & Mullen, 2006; Lee, 2002; Gilbert, 2003; 

Packard & Nguyen, 2003; Halawah, 2006; Sadker & Zittleman, 2005; Olszewski-Kubilius & 

Turner, 2002; Reiss & Park, 2001; Pintrich, 2003; Jones, Howe, & Rua, 2000; Jayaratne, 

Thomas, & Trautman, 2003). Through this discovery, the findings might guide the 

implementation, development, or revision of science opportunities for females. 

Limitations 

• As a female and former science teacher, the researcher must monitor her personal bias and 
potential over-identification with the participants.  

• Participants will be recruited from a dataset of self-declared science majors from a major 
public Florida university.  Since the results will address female students from a limited 
geographic area, they will not be transferable beyond the context of this study. 
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•  The depth of insight that may accrue from this study will depend upon the participants’ 
candidness and authenticity.  

• The study is retrospective and relies on participants’ memories. 

• To eliminate possible conflicts of interest, the researcher will not allow her former science 
students or former science student teachers that she has supervised or knows personally to 
participate in the study. These criteria are likely to limit the population for the study. 
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CHAPTER 2 
REVIEW OF THE LITERATURE 

 This chapter begins with a summary of the theoretical and epistemological frameworks 

that support this study and an overview of research relevant to science achievement in females. A 

synopsis of the data from research studies on factors influencing females’ career choices and 

participation in further science study will be discussed. 

Theoretical and Epistemological Frameworks 

 The theoretical framework for this research study is interpretivism, its corresponding 

epistemology is constructivism. Interpretivism is an expansive expression used to describe the 

meanings and experiences of human beings (Williamson, 2006). Interpretists argue that to 

understand people’s actions, the researcher must seek to understand those actions in the way the 

participants do (Greene, 1992). In this way, the researcher must take the position of the 

participants to understand the meanings they ascribe to their actions, such as why they act the 

way they do, and what purposes are served by those actions. Conducting interpretivist research 

necessitates the generation of transcriptions that illuminate descriptive analyses and that 

emphasize a deep understanding of social experiences. Intepretivism provides an opportunity to 

give voice to one’s self and to offer a view of human experience that promotes one’s own values 

and ideals (Greene, 1992). Thus, it is more important to generate meaningful inquiry-based 

understanding then to get it right.  

 Constructivism is a meaning-making theory that posits that an explanation of knowledge 

and how knowledge is acquired can be provided (Abdal-Haqq, 1998). It proposes research as 

fundamentally theory-dependent (Mir & Watson, 2000). Individuals seek understanding of the 

world in which they live and develop subjective meanings directed toward certain objects or 

things (Lincoln & Guba, 2000). Kroll and LaBoskey (1996) assert that an individual’s deep 
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involvement with content through inquiry, application, analysis, and synthesis rather than 

imitating or repeating that content leads to knowledge acquisition. Individuals construct their 

personal understandings of information and acquire knowledge intellectually by connecting what 

they already know with new stimuli (Lincoln & Guba, 2000). 

 Researchers using the constructivist theory approach generate discovery and insights that 

produce knowledge which can be used to guide practice (Mir & Watson, 2000). This type of 

social scientist does not act as an information processor searching for clearly discernable objects 

or phenomena. Instead, these social scientists seek to provide understanding. Constructivist 

researchers believe the natural world is different from the social world as the latter is constructed 

by people (Williamson, 2006). Constructivism has been described as ‘a theory of knowledge 

with roots in philosophy, psychology, and cybernetics’ (Von Glaserfield, 1995). Constructivists 

believe the following: 

• Knowledge is theory driven. The researcher approaches the problem with a preconceived 
notion (default theory) about the nature of the problem and a possible solution for it 
(Fosnot, 1996). 

• Separation of researcher (subject) and the phenomena under investigation (object) is not 
feasible (Gergen, 1996). 

• Separation between theory and practice is not feasible. Theory and practice are 
fundamentally interlinked. Practice exists both before and after theory.  

• Researchers are never objective or value-neutral.  

The goal of this type of research is to rely as much as possible on the participants’ views of 

the situation being studied with the researcher recognizing how her background will shape her 

interpretation (Creswell, 2003). 

Historical Overview 

Studies have indicated what happens in school significantly affect the relationships females 

experience with science (Baker & Leary, 1995). Weld (1999) posited females and males enter 
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school with equal abilities and attitudes in and about science but by high school graduation, 

females’ interest and participation in science significantly decreases. Weld (1999) reported that 

science proficiency between boys and girls is similar until approximately age 13 when the gap 

begins to appear. Additional research has shown that as early as age nine, females begin to lose 

interest (Jones, Howe, & Rua, 2000). A marked increase in the gap between the ages of ten and 

fourteen emerges while students are enrolled in the middle grades (Kotte, 1992). Hansen (1995) 

postulates females generally start feeling disenfranchised with science in the seventh grade and 

the decline escalates until the end of the senior year of high school when twice as many males as 

females desire to further science education and pursue science careers (Shakeshaft, 1995). 

Although the gap has narrowed since 1994, females still lag behind their peers and fall behind in 

science before they begin to fall behind in math (Burkham, Lee, & Smerdon, 1997). 

Future scientists and engineers may develop subject matter interest while in high school. 

The choice to pursue a career in science is often determined while a female is in grades nine 

through twelve (Farmer, Waldrop, Anderson, & Risinger, 1995). Therefore, teachers play a vital 

role in this development. College female science majors often state that teachers and counselors 

played an influential role in their choice of science-related careers (Farmer, Waldrop, Anderson, 

& Risinger, 1995). Teachers influence students by offering an inviting, safe, and democratic 

classroom environment. Often, their approachable personalities are influential in the achievement 

of their female students (Reiss & Park, 2001). 

Females who enroll in elective high school science classes are more committed to science-

related careers (Farmer, Waldrop, Anderson, & Risinger, 1995). Other factors linked to science-

related career aspirations include teachers inviting female students to learn about current research 

opportunities and meet individuals in those careers (Packard & Nguyen, 2003).  



 

16 

Factors which Influence Females’ Disposition toward Science 

The purpose of this section is to discuss the research surrounding the factors identified as 

influential in directing females to continue the study of science in college and choose science-

related careers. The variables examined and believed to be related to science achievement 

include quantity of completed science courses in high school, teachers’ personality and manner, 

science-related experiences exclusive of formal education, mentors and role models, family 

background and socioeconomic status, locus of control, and positive attitudes toward science 

(Muller, Stage, & Kinzie, 2001).  

High School Coursework 

Achievement in science in high school is vital to persistence through college and early 

career years (Muller, Stage & Kinzie, 2001). Indeed, this achievement is one of the best 

predictors of female participation in science, mathematics, and engineering fields. The quantity 

of science courses that females complete in high school is positively related to their achievement 

(Muller, Stage & Kinzie, 2001). This provides further support for Burkham, Lee, and Smerdon’s 

(1997) findings that both the number and types of science courses taken in high school are strong 

predictors of precollegiate science achievement. This research suggests a possible relationship 

between high school science coursework and the continued pursuit of science coursework in 

college for females. Females take more biology and chemistry classes than males but are less 

likely to take physics (Trusty, 2002). Further, females choosing science and math for college 

majors typically take high level math classes such as trigonometry, pre-calculus, and calculus 

(Trusty, 2002).  

Teachers’ Personality and Manner 

Research indicates a relationship between classroom experiences and the continuation of 

the study of science. Females often experience covert discouragement because they receive less 



 

17 

attention. Boys generally receive more attention than girls from teachers (Reis & Park, 2001) and 

girls receive the least amount of attention in science classes (Reis & Park, 2001). Research by 

Sadker and Zittleman (2005) support the findings of the AAUW in 1992 which reported teachers 

called on boys more often than girls, waited longer for boys' answers, and provided more precise 

feedback to boys. This disparate treatment has an effect on females’ self esteem which may 

cause them to speak out less in class, expect to perform poorly on exams in comparison to males, 

and to withdraw from opportunities for science experiences (Gray, 2005). Ultimately, these 

factors may be what causes the under representation of females in science majors, as earners of 

science degrees, and as employees in science-related careers (Jayarnarte, Thomas, & Trautman, 

2003) 

What is seen in science classrooms, today, are the same traditional instructional practices 

that have been used for decades (Goldston, 2004). These practices include lecture, text, and 

demonstration. Traditional methods are not necessarily ineffective, simply overused. While no 

one teaching method or instructional practice is superior to another, teachers should not rely on 

one or two techniques. Rather, effective teachers will implement a variety of practices and 

methods (Goldston, 2004). Inquiry, discussion of open-ended questions, and group collaboration 

are some of the instructional practices that are recommended (Goldston, 2004).Improvement of 

science teaching and learning lies directly with the classroom science teacher.  

Reiss and Park (2001) put forward the essential role teachers play in positively 

influencing females in the pursuit of science and math. They found those who encourage a warm 

and inviting classroom environment also provide a psychologically safe climate conducive to 

females’ learning. In addition, students’ freedom to ask questions and engagement in relevant 

learning activities and an enhanced curriculum aroused science and math as career choices.  
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Research conducted by Baker and Leary (2003) discerned the importance of positive 

relationships with teachers for females who expressed favorable attitudes toward science. In 

short, these teachers met their need for relationships and connection. Further, females described 

teachers who facilitated their understanding of science content and concepts as possessing the 

ability to effectively communicate and explain their subject matter.  

External Influences Exclusive of School 

 External influences, for the purposes of this section, are defined as those science related 

experiences and possessions in which females engaged or received and were influential in the 

initial interest and continued participation in science study and related careers. Research suggests 

early introduction and interaction with science-related toys (e.g. chemistry sets, rock and bug 

collecting kits, microscopes) influences females’ positive attitudes toward science (Jones, Howe, 

& Rua, 2000). Research from Shakeshaft (1995) indicates participation in science-related camps 

and activities (e.g. scouting, summer science programs), receipt of science magazine 

subscriptions (e.g. Ranger Rick, National Geo for Kids), educational programs (e.g. Discovery 

Channel, NOVA) and visits to museums, planetariums, and aquariums facilitate science interest 

in females and a continued pursuit of science knowledge and experiences.  

Role Models and Mentors 

 Gender-based studies focusing on science and technology indicate that mentoring young 

women with a focus on engagement and attitude change demonstrate potential in the pursuit of 

science study and science-related careers (Gray, 2005). It is argued that mentoring may be one of 

the most important factors for females in educational and professional ventures. For the purposes 

of this discussion, a role model is an individual who may or may not be personally known to the 

protégée’ but who provides examples of positive behavior to that person. A mentor is an 

individual who also provides examples of positive behavior but is personally known to the 
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protégée’ to the extent a close relationship forms. Gray (2005) posits female mentors are more 

important than role models because they can provide necessary advice and support to complete 

educational and professional goals.  

Parental Influence, Family Background and Socioeconomic Status 

It has been argued the home environment of a student is equally as important to student 

achievement as is what occurs at school (Halawah, 2006). Indeed, parent education and 

encouragement are strongly related to student achievement. College-educated parents regularly 

have children who achieve at high levels. In fact, the higher the level of parental education, the 

more likely the student will declare a major in Arts and Sciences (Goyette & Mullen, 2006). 

Scott and Mallinckrodt (2005) postulate that parental influence lays the foundation for the choice 

to pursue science study and careers and these attachments are influential in formulating the self-

efficacy to do so. Research addressing women scientists’ understanding of themselves and 

science by Gilbert (2003) involved female participants whose fathers worked in science-related 

careers. This similarity between participants was not an identifier for participation in the study 

but rather a key finding of the study. 

  Socioeconomic status is a factor in the pursuit of major as high-SES students typically 

choose Arts and Science majors more frequently than majors in other colleges (Goyette & 

Mullen, 2006). Students from high SES backgrounds are more likely to attend college and those 

whose parents have high status jobs will likely attain higher levels of education than those 

children who do not (Beattie, 2002).  

Locus of Control and Positive Attitudes toward Science 

Locus of control is generally defined as a personality construct whereby an individual’s 

perception of the locus of events is determined in one of two ways – internally by the 

individual’s behavior or externally via fate, luck, or external circumstances. Individuals with an 
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internal locus of control believe personal actions determine the obtained rewards. Those with an 

external locus of control believe individual behavior is not a factor and rewards are generally 

outside of personal control (Uqet, Habibah, & Jeqak, 2007). Reis and Park (2001) found that 

locus of control is the best predictor in identifying high-achieving female science students. They 

propose that the self-concept of these females is lower than that of high-achieving males 

indicating a possible relationship between lack of interest in science and low self concept. 

Males attribute academic success to intelligence, females point to good luck. Insufficient 

effort is often cited when males experience failure. Females voice failure as the result of inability 

(Sadker & Zittleman, 2005). Research by Reis and Park (2001) indicated the high achieving 

females in their study accepted responsibility for failure but not for success. That is, failure was 

perceived to be caused by lack of ability.  

Females differ from males in their perceptions about academic ability. For example, 

Olszewski-Kubilius and Turner (2002) found more females perceived that their academic 

strengths were verbal skills while males reported their strengths were in mathematics and 

science. Swiatek and Lupowski-Shoplik (2000) concurred. They reported that females had more 

positive attitudes toward English, writing, and reading while males identify positive attitudes 

about science and computers. Frequently considered least interesting and acceptable by males, 

language arts and foreign language were highly accepted by females (Olszewski-Kubilius & 

Turner, 2002). Females need to make affective links with curricular areas of study and for that 

reason often have difficulty with physical science but can make a connection to biology 

(Burkham, Lee, & Smerdon 1997.) 

Females typically prefer biology and choose science careers for altruistic reasons (Lee, 

2002). Extensive research findings suggest that females want to help people, animals, plants, or 
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the environment more often than males and some females will report they have always been 

interested in the subject (Jones & Kirk, 1990; Kahle, Parker, Rennie, & Riley, 1993; Jones, 

Howe, & Rua, 2000). Interest in science-related careers may evolve without external influence 

(Packard & Nguyen, 2003). The female participants in Gilbert’s (2003) study voiced a ‘place’ for 

themselves in science. In this study, the women recalled their adolescence as the time science 

knowledge became powerful with the ability to ‘uncover and discover’ and ‘provide answers’. 

Some participants described science as ‘predictable’, ‘orderly’, and ‘intrinsically interesting for 

its own sake’. 

The United States must remain globally competitive if economic solvency is to be 

preserved. A scientifically literate populace is essential. Within the last decade, the United States 

has fallen from third place to seventeenth place of those earning science and engineering 

degrees. Many other industrialized nations have higher percentages of the college-age population 

earning science and engineering degrees (Society of Women Engineers, 2006). The United 

States’ share of the global total in the areas of scientific publications, scientific researchers, 

earned bachelor degrees in science and engineering and earned new doctorates in science and 

engineering is significantly lower today than in the 1980s (Council on Competitiveness, 2007).  

Women and men process information and formulate ideas differently. Brain based research 

has documented structural differences in the brains of males and females resulting in these 

variations. Gurian and Stevens (2004) state that although 20% of the population may have brain 

chemistry matching that of the opposite gender, in general, the brains of females and males are 

dissimilar. This enables women and men to add a dimension to science that the other cannot. As 

a result of stronger neural connectors in the temporal lobe, women tend to have more detailed 

memory storage. A larger hippocampus in females offers more memory storage thereby 
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providing an advantage in learning. Too, multitasking is easier for females (Gurian & Stevens, 

2004). Males excel in the use of symbols, abstractions, diagrams, pictures, and objects moving 

through space. Male brains have more area dedicated to spatial-mechanical functioning and are 

able to compartmentalize learning (Gurian & Stevens, 2004). For women, relationships and 

connections to the object of study and their collaborating researchers is essential (Baker & Leary, 

2003). Thus women are perfectly suited to the collaborative team approach often used in 

scientific research. The thinking and processing characteristics of the genders have the ability to 

compliment each other in the discovery and research processes of science. This is why women 

need to be as involved in science as do men. What one may miss, the other may get.  

Summary 

 This chapter presents a review of the current literature and research relevant to 

discovering explanations for females to pursue post secondary science study and careers. There 

is clear indication of the disparity between science achievement and participation of males and 

females. As well, a large body of research exists postulating the characteristics of and factors 

attributed to females’ participation in extended science study and choice of career. If the United 

States wishes to retain a foothold in scientific and technological discoveries and advances, 

potential contributions from half of the population must be realized. 
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CHAPTER 3 
METHODS 

Participants 

A sample population of college students from a major Florida public university 

participated in the research process. Students contacted for possible participation were gleaned 

from a list of all students in the College of Liberal Arts and Sciences with a declared science-

related major. The research protocol, an informed consent form, interview questions, and a reply 

postcard were mailed to possible participants. Of the 220 mailed requests for participation, 24 

individuals responded with 13 indicating a willingness to participate. Attempts to contact willing 

participants yielded 12 responses and appointments for interviews. Two failed to keep the 

appointed time and further attempts to contact them received no response. In all, ten females 

were interviewed and remained involved in the follow-up member checks.  

Data Collection 

 Data was collected via interview. Each participant was interviewed individually by the 

researcher. Interviews were approximately ninety minutes in length. Interviews took place 

between January and May, 2007 at both a location and time mutually agreed upon by each 

participant and researcher. Participants’ responses were tape recorded and transcribed. Each 

transcript was coded as to participant, date, time, sentence line, and transcript page for 

identification purposes. Each participant was assigned a pseudonym.  

Interviews 

Interviews are active, interactional, constructive, and meaning-making exchanges (Holstein 

& Gubrium, 2004). The role of the researcher as interviewer was to stimulate the respondents’ 

answers by probing for additional responses during the process (Holstein & Gubrium, 2004). The 

researcher asked open-ended questions to elicit naturally occurring talk and interaction. 
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Questions were provided prior to the interview to give the participant the opportunity to offer 

reflective responses. The interview guide contained the following questions: 

• Describe the types of science courses you have taken at the university and high school 
levels. Which classes were required? Which classes did you choose to take? 

• Describe the types of experiences in your science classes and how they may have 
influenced your choice of study and career that you wish to pursue. What did you do in 
your classes that excited you? What did your teachers do that excited you? 

• Describe your science teachers, guidance counselors, academic advisors, and 
administrators and the roles they may have played in your choice of study and career. 

• Describe one or two individuals who influenced your decision to major in science. 

• Describe any other influences on your choice of study and career. 

Pilot Study 

Questions such as these were used in a qualitative pilot study during spring 2006, titled, “The 

Impact of Instructional Practices in Science on Female Career Choices.” Participants were high 

school females in 11th and 12th grade. Data was collected from classroom observations, student 

work products, and interviews.  Instructional techniques and teacher/student behaviors were 

observed and recorded. Student work products from the observation periods were collected. 

Respondents were interviewed after the classroom observations were conducted and work 

products graded. They were asked the following questions: 

• Describe the type of career you will pursue after high school. 

• What factors do you believe have influenced your decision? 

• What, if anything, do you think would change your decision? 

• Recall the experiences you have had in science classes beginning in middle school to 
today. Include positive and negative experiences and explain why you perceived each to be 
so. How do you feel these experiences have shaped your career decision? 

• Review the activities you have experienced in the teaching of this unit. Which ones did 
you enjoy? Why? Which ones did you not enjoy? Why? 
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• Is there anything you would like to add? Do you have further comments or questions? 

The purpose of the pilot study was to observe and decide which instructional practices, if 

any, may have been influential on females’ pursuit of further science study and career choice. 

Two individuals were participants. Analysis of the student work products was problematic. The 

researcher did not find convincing support for using the work product as an indicator of student 

learning in understanding, or applying the skill or content. There was incongruence between 

grade earned and numbers of items correct or completed. For example, there were instances 

where the student was given full credit for an assignment even though two of the five questions 

and a concluding paragraph were unanswered. Conversations with the course instructor did not 

reveal the instructor’s philosophy and method of student assessment. The researcher felt the 

student work products were not valid for the study. The instructional observations were 

important indicators of types of learning experiences that females believe were influential. 

However, interviews with the respondents indicated many factors influenced their selection of 

science as a career choice including experiences with different teachers and others within the 

school and society and experiences outside of school. Respondents cited biology related careers 

(nursing and animal control officer) as careers of interest. They reported their beliefs that careers 

of this type were meaningful and provided for the betterment of people, the environment, and 

animals. This finding is consistent with Burkham, Lee, and Smerdon’s (1997) study. The 

respondents also expressed a preference for hands-on activities in science. One respondent 

referred to a particular unit of study in forensic science as partially influencing her career 

decisions but the other respondent claimed only personal, outside of school experiences were 

influential in her career choice.  
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Data Analysis 

 Data were analyzed using the framework suggested for qualitative study by Silverman 

(2001). The steps are as follows: (1) Transcribe the data. (2) Read through the transcript noting 

key points. (3) Categorize data passages according to content – these categories are titled and 

defined. Initial categories are broad and are subdivided into more precise categories as the 

analysis progresses. (4) Conceptionally organize the categories via similarities, differences, and 

relationships. (5) Develop themes. 

Narrative analysis using the constant comparative method was used to analyze the data. 

Each transcript was read and the data unitized (Lincoln & Guba, 2000). These units of meaning 

consisted of the parts of the respondents’ answers that related to each of the research questions. 

First, open coding was used to analyze the transcripts. This assisted in organizing the meaning 

units. The properties of the categories were defined followed by a discovery process whereby 

recurring ideas, concepts, experiences, and themes were identified. As each new unit of meaning 

was selected for analysis, it was compared to all other units of meaning and subsequently 

grouped and categorized with similar units of meaning. New categories were formed when there 

were no similar units of meaning. Categories were changed, merged, or omitted as new 

categories were generated (Maykut & Morehouse, 1994). For example, participants discussed 

receiving an assortment of science-related items as children. These items were categorized in the 

unit of meaning defined as external influences. Also included in this category were science-

related experiences exclusive of school.  Rules for inclusion, also known as propositional 

statements (Lincoln & Guba, 2000) were written and refined for each identified category. For 

example, the unit of meaning, external influences was defined as personal, material possessions 

of a science nature and science related experiences exclusive of school. Axial coding of the data 

followed the open coding procedure. Here, subcategories were identified and related to the 



 

27 

categories to form more precise and complete explanations (Strauss &Corbin, 1998). Axial 

coding in the external influences unit of meaning included bug collecting kits, microscopes, and 

chemistry sets as personal material possessions and participation in science camps and visits to 

museums as science related experiences external to school. A final narrative that combines all 

participants’ responses focusing on commonalities and any incongruence among them in 

addressing the research questions was compiled. 

  Participants engaged in member checks to ensure researcher accuracy of interpretation. 

Member checks consisted of each participant’s receipt of an electronic copy of her personal 

transcript, a document with the participant’s responses categorized into the identified units of 

meaning, and the researcher’s interpretive synopsis of the interview. Participants were asked to 

respond via e-mail or in person as to the veracity of the researcher’s organization and 

interpretation of the interview. There were no substantial changes to any manuscript resulting in 

alteration of meaning. Examples of open and axial coding as well as descriptions of each domain 

are provided in the results section. 

Researcher Subjectivity Statement 

 The researcher is a female and former science teacher. My first teaching assignment 

included an out-of-field assignment in middle school Life Sciences. With a social studies 

background, rather than being scared about the prospect of teaching two sections of science and 

three sections of social studies, I felt excited.  I had always loved science while in high school 

and felt I had enough background to teach it comfortably. Never squeamish, I enjoyed activities 

in which I could get my hands dirty because they helped me understand ‘how things worked’. 

Soon after the school year began, I tired quickly of female students being asked by male students 

or by volunteering themselves to act as data collectors. Without direction from me, the males 

appeared to assign the clean up and data recording tasks to females. I experienced similar events 
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during my high school career. Often, the females accepted those tasks without question or 

objection. As a teacher, I made a concentrated effort to divide those tasks equally through 

assignment. I encouraged and challenged the females to participate directly in the hands-on 

activities when I perceived them holding back because of some apprehension to get involved 

with potentially messy endeavors. Throughout the school year, I became encouraged after 

hearing frequent student remarks regarding their enjoyment, understanding, and desire to further 

pursue science.  

 I did not teach science the following year but was approached at the end of my second 

year by the assistant principal who asked if I had an interest teaching the gifted science and 

social studies program for the school. As a result, I ended up teaching the same group of students 

for their three years of middle school social studies and science as well as seeking and achieving 

National Board Certification in Early Adolescent Science. Subsequently I transferred to high 

school where I taught Honors Biology for four years. In my ten years of teaching science, I have 

had the privilege of knowing and instructing hundreds of students. Many have expressed their 

appreciation for my influence on science as their career choice. These experiences have caused 

me to reflect on the potent influence teachers and school experiences have on students’ career 

paths. I often felt that I was a good teacher and while I worked very hard, the work that I did was 

something that other good teachers did or could do. The role that teachers play in students’ 

academic study and career choice is too powerful to exercise without an awareness of that power 

. 
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CHAPTER 4 
RESULTS 

Demographics of the Participants 

 Four of the participating women (Katie, Jenny, Melinda, and Kim) identified themselves 

as chemistry majors, Beth and Erin declared zoology, Erica and Rose declared physics, Anne is a 

health science major and Chloe is a biochemistry major. Erica and Anne were freshmen at the 

time of interview, Chloe, Melinda, Rose, and Erin were sophomores, Katie and Kim were juniors 

and Jenny and Beth were seniors. All participants were Caucasian.  All participants’ families fall 

in the income bracket for middle to upper middle class.  

Table 4-1.  Demographics of participants by major and year in college 
Participant Major Classification 
Chloe Biochemistry Sophomore 
Katie Chemistry Junior 
Erica Physics Freshman 
Rose Physics Sophomore 
Jenny Chemistry Senior 
Melinda Chemistry Sophomore 
Beth Zoology Senior 
Kim Chemistry Junior 
Erin Zoology Sophomore 
Anne Health Science Freshman 
 
 

Participants experienced a variety of educational settings. Two students attended private 

high schools. One of five students who attended a public high school was enrolled in a magnet 

program specific to science, math, and technology. One participant labeled her high school as a 

prepatory school and two participants graduated from a high school international baccalaureate 

program. Florida Virtual School was a venue for a physics class for one participant. Schools  

were located in the states of Florida, Washington, and Maryland.   
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Participants’ Reasons for Involvement in Study 

The predominant reason for participation in the study voiced by five participants reflect a 

concern for and recognition of an under representation of females in science related careers and 

courses of study. One respondent, Chloe, is “active in groups that help women choose and be 

successful in scientific paths of study” (1-15). Her involvement in this group piqued her interest 

in becoming a study participant.  Kim said, “it’s a problem that there’s not enough females in 

science” (7-38). Beth stated, “I think more women should be involved in science” (1-5).  Erica 

questioned “why women aren’t interested in science” (1-7).  Erin opined “it’s something that 

should be studied because . . .  women still . . . there’s still a little bit of a lag and it’d be good to 

figure out how we can fix that” (1-14).  Another participant, Melinda, described herself as “very 

into science” (1-17) while Rose declared that the research topic is “personally very interesting” 

(1-15). Katie noted that she had been thinking about herself in terms of why she chose science 

when “no one in my family is really in the sciences” (1-19).  

Units of Meaning 

The units of meaning derived from the data organization are as follows: (1) the participants’ high 

school science coursework including discussion of specific courses and (2) science teachers’ 

personality and manner, (3) other influential educational personnel exclusive of high school 

science teachers, (4) role models and mentors, (5) external influences exclusive of school, (6) 

parental influence, and (7) locus of control and positive attitudes toward science. 

High School Science Coursework and Teachers’ Personality and Manner 

 Participants identified their past coursework in response to a direct inquiry regarding 

completed high school science courses. Participants were encouraged to self identify and 

describe classes that impacted them. As a result, some participants did not discuss experiences in 
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Table 4-2.  Units of meaning 
Unit Category Sub Category/Categories Example 
Completed High School Science 
Coursework  

Number of Credits: 3 required 
Disciplines 

 
Biology, Chemistry 

High School Science Class 
Experience 

Characteristics of teacher 
Instructional methodology 

Personality, manner 
Lecture, lab 

Overall Experience Positive Experience 
Negative Experience 

‘I learned a lot’ 
‘I did not learn a thing’ 

Other Influential People Elementary and middle school 
personnel 
Role models and mentors 
Family members 

 

External Influences Science toys, periodicals, 
movies, television shows, 
museum, planetarium, and 
observatory visits, career 
shadowing, personal issues 

Microscope, chemistry set, 
Ranger Rick, Discovery 
Channel  
 
Illness 

Parental Influence Emotional support for major 
Level of education 

 

Locus of Control Internal 
External 

‘I’m smart’ 
‘It was easy’ 

Positive Attitudes toward 
Science 

 ‘I always liked science’ 
‘Science explains 
everything’ 

 
all science coursework but only those that resulted in a lasting memory or influence. All the 

women completed more science coursework than was required for graduation from high school. 

Three science credits were required for each yet seven women took four credits, two completed 

five credits, and one completed seven credits. All of the participants completed a high school 

chemistry class at the regular, honors or advanced placement level. Every participant completed 

biology coursework in high school at the regular, honors, or advanced placement level. Seven of 

the ten participants completed a physics class at the regular, honors, or advanced placement 

level. Two of the ten completed a physical science class. One participant received no instruction 

in physics while in high school. Three participants completed a general science or introduction to 

science class. One student completed an earth/space science class and one student completed an 
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anatomy and physiology class. All participants experienced standard science coursework in 

chemistry and biology, and all but one participant engaged in physics coursework.  

Table 4-3.  Participants’ college major by high school science courses completed 
Participant and College 
Major 

High School Science Courses Completed 

Chloe, Biochemistry Anatomy and Physiology; AP Biology; Honors Chemistry; Physics 
Katie, Chemistry Biology; Chemistry; Earth/Space Science; Introduction to Science; 

Physics 
Erica, Physics AP Biology; Biology; AP Physics; General Science 
Rose, Physics Biology Honors; Chemistry Honors; Computer Science; 
Jenny, Chemistry Biology, Chemistry (3 years); Physics (3 years) 
Melinda, Chemistry AP Chemistry; Biology Honors; Chemistry 2 Honors; 

Physical Science Honors 
Beth, Zoology Biology; Biology High Level; Psychology High Level; Chemistry (1 

semester); Physics (1 semester) 
Kim, Chemistry AP Chemistry; Biology Honors; Chemistry Honors; Physical 

Science 
Erin, Zoology AP Biology; AP Chemistry; Biology Honors; Chemistry Honors 
Anne, Health Science AP Biology; Biology; Chemistry; General Science; Physics 
* = AP= Advanced Placement  All courses were year-long (2 semesters) unless otherwise 
designated 
 
High school chemistry class 

One student, Kim, took both honors and advanced placement chemistry. Her experience 

in honors chemistry was positive, “really fun and that made me want to take AP chemistry the 

next year” (2-38).  Kim voiced disappointment with her advanced placement teacher citing, “she 

was just unhappy . . . she was very, very hard on all of us and extremely negative especially 

about our futures” (2-41).  None-the-less, Kim is currently a chemistry major. Another student, 

Chloe, described her chemistry teacher as “awful. She was not qualified to teach chemistry and 

really didn’t know anything about chemistry.” Chloe commented that she “didn’t learn a single 

thing” and she became “really turned off from chemistry” (1-43). The other six participants 

described positive experiences and teacher characteristics similar to Kim. Teachers were 

portrayed as enthusiastic, extremely intelligent, wonderful, able to keep the students interested, 
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willing to help students, inspiring, and supportive. Attributes of the classes included [a]“ balance 

of getting lab stuff and lecture and seeing everything work together” (Katie, 2-46), hands-on 

opportunities, and involving a “little more math than biology so it made a little bit more sense” 

(Anne, 3-10).  In all, commonalities among teachers of the chemistry classes taken by the 

participants include knowledgeable, caring, and passionate individuals employing a reasonable 

mix of lecture and lab to accommodate the learning needs of the students. Three of the four 

chemistry majors (30% of the total group) all enjoyed positive experiences in their chemistry 

classes.  

High school biology class 

No participant declared herself as a “biology major”, however, zoology and health 

science are considered biological sciences and three individuals (30% of the group) identified 

themselves as such. The participants described their biology teachers as “he was really hands on” 

(Beth, 3-33), “he had us very prepared” (Erin, 3-14), “he was very experienced” (Chloe, 2-12), 

“he was very inspiring” (Anne, 2-30), and “he was very helpful” (Anne, 2-31). The most 

common instructional method experienced for all participants was dissections. The remaining 

participants described their biology teachers as “interested in her subject” (Chloe, 4-4), “like a 

woman in science role model . . . very helpful in writing and kind of helping to exploring 

different issues . . . she was always there for you” (Katie, 4-8), and “I adored her, she was the 

nicest lady, ever” (Erica, 11-15), “it was her first year of teaching in general and she tried, but it 

was not a good experience” (Melinda, 2-24).  Five of the participants who were non-biology 

related majors expressed negative feelings about and experiences in their biology class. 

Expressions include “didn’t push our critical thinking”(Chloe, 4-7), “she taught the class by 

writing notes . . . that’s really not my learning style” (Chloe, 4-10), “I personally didn’t get 

anything out of her lecturing” (Chloe, 2-13), “ I hated biology. I liked the things you learn, I just 
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don’t like that you have to write down and memorize definitions” (Jenny, 2-38), “ I did not like 

biology at all” (Melinda, 2-23), “first class every day and the teacher did seem like kind of 

reluctant to start off his day so we spent a lot of time talking about non-related stuff” (Kim, 2-

34), and “pretty boring, actually, wasn’t that challenging, either” (Erin, 3-1).   

High school physics class 

Twenty percent of the group (2 participants) identified themselves as physics majors. 

Erica stated that her physics teacher was “a huge influence on me . . . we really connected in a lot 

of ways” (2-24), “he was the most influential teacher [I] ever had” (Erica, 4-33). The teacher was 

described as “he was a very good teacher, he broke things down, talked to you not at you” (2-

38). Rose, the other physics major, was not deterred by her physics class experience describing it 

as “was very disappointing . . . we didn’t do anything” (3-13), the class was “really lax and laid 

back” (6-16). Four additional participants negatively portrayed their physics class experiences. 

Teachers were described as “fired half way through the year for illegal substance abuse” (Chloe, 

3-2), “not very enthusiastic about teaching physics, so that definitely came through”, “ended up 

giving up on teaching” (Rose, 6-18), and “hated physics because my teacher was not really 

helpful and he was really hard to work with” (Jenny, 1-40). Two participants described their 

physics class experiences as “we had a physics lab and you would do some things more cool than 

others” (Beth, 4-14), and “physics was just a lot of math and so that was fun and easy” (Anne, 2-

45).  Three participants completed physics classes in high school but did not discuss any teacher 

characteristics, instructional methods, or effects of their experience on future science study.  

High school anatomy and physiology class 

  Chloe is the only participant to complete an anatomy and physiology class in high 

school. She is also the only individual who declared herself as a biochemistry major. Chloe 

completed coursework in physics, honors chemistry, and advanced placement biology. She did 
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not identify positive experiences in those classes. However, Chloe did identify her anatomy and 

physiology class as “probably one of the most influential things I ever did in my life as far as 

courses go” (2-17), “it was a really quality class. I learned a lot” (2-29).  The teacher was 

described as “just really, really enthusiastic and she had a very, very thorough knowledge about 

everything we did” (5-29) offering to “help each and every one of you not only pass this test, but 

know it” (5-44), the teacher was “personally invested in our learning” (5-46).  Instructional 

methodology included “very intense lab practicals” (2-31), a lot of hands on activities” (2-30), 

and “she would drill us during class” (5-40).  Chloe further remarked that, “I remember the class 

being useful to my personal life” (5-31).  A central topic studied in a high school anatomy and 

physiology class is biochemical processes at the cellular level. Chloe’s remarks infer a desire to 

focus on biochemistry as a result of her experiences in her anatomy and physiology class.  

Overall description of experiences in high school science classes 

 With the exception of Rose (physics major), all of the participants described positive 

experiences in the high school science currently their major area of study. Likewise, all the 

participants expressed negative experiences in high school science classes that are not their 

major.  The teachers of the students who had positive experiences in the high school science 

(now their major) shared similar characteristics of enthusiasm, knowledge of content, and an 

ability to form positive relationships with students. Common instructional methods include 

hands-on experiences such as labs and dissections. Those students who had negative experiences 

described those teachers as lacking content knowledge and uncaring. 

An instructional practice of science classes commonly described by participants was the 

use of hands on activities. This included lab practicals and dissections as well as traditional 

laboratory investigation utilizing scientific methodology experimentation. Classes that employed 

these methods were identified as enjoyable and influential in further study. Discussed earlier, the 
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subject area of those classes enjoyed by participants became the major area of science study at 

the higher education level for participants. There was no pursuit of further study of the science 

category of classes described as not enjoyed. It is noteworthy that in all instances, the 

participants completed more than the required number of science courses for graduation while in 

high school. 

Teachers of science classes identified as enjoyable displayed common characteristics. 

Possessing content area knowledge, the ability to establish a strong, caring, encouraging 

relationship with students, and the expression of enthusiasm in teaching the subject were 

recognized. Further, these teachers infused the curriculum with rigor and high academic 

expectations of the students and made real life connections with the subject area thereby 

demonstrating the relevance of its study. These findings suggest a relationship among 

instructional methodology, pleasing classroom experiences, teachers invested in student learning, 

and a corresponding pursuit of the specific type of science. 

Table 4-4.  Number of science courses taken and overall experience 
 Chloe Katie Erica Rose Jenny Melinda Beth Kim Erin Anne  

# of HS 
Science 
Courses 
Completed 

4 5 4 3 7 4 5 4 4 5 

Overall 
Positive 
Experience 

2 5 4 3 6 3 5 3 3 5 

Overall 
Negative 
Experience 

2 0 0 0 1 1 0 1 1 0 

* denotes that 3 completed science credits required for high school graduation 
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Other Influential Educational Personnel  

Melinda identifies middle school as the time her science interest was piqued. Erin names 

elementary school as the moment she became interested in science – in particular fourth grade 

when she “had another really amazing teacher and we did anatomy and that’s when I got really 

psyched about biology because I really liked the anatomy and . . . doing projects on how the 

different organ systems worked together” (7-2). 

Role Models and Mentors 

 All participants recalled an adult role model from whom the encouragement to pursue 

science was received. Six participants (60%) identified a parent or grandparent as influential. 

Parents were described as “always fostered an appreciation for nature” (Chloe, 6-30), “both my 

parents are very focused on the sciences and I grew up with that” (Erica, 6-45),  “my parents 

have always encouraged me towards the sciences” (Rose, 3-33), “my mom basically told me that 

if I wasn’t a science major she wasn’t going to finance me through college” (Jenny, 3-37), “my 

mom’s a microbiologist, so I always had that sort of validation” (Beth, 3-37), and “both my 

parents were math and science teachers” (Erin, 6-28). A grandfather was identified as the 

individual who bought one participant most of her science toys. Six participants (60%) identified 

other teachers as influential in the decision to pursue a science course of study and career. High 

school math teachers were mentioned by two participants, music teachers were recognized as 

influential by one participant, and 4th, 5th, 7th, and 8th grade science teachers were distinguished 

by four individuals. Anne, the health science major, named her dermatologist as a significant 

mentor. She told the dermatologist that “I wanted to be just like her . . . she is very big into 

science and she said I reminded her of me when she was younger . . . she is very supportive . . . 

she helps me out when I go home, she asks me what classes I’m taking, how school is and she 
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says it’s very possible for me to be whatever I want” (7-37).  This statement by Anne indicates a 

strong relationship with her dermatologist.  

A positive role model who instills a love of science and its pursuit appears to be of high 

importance in further science study as all participants identified at least one individual who 

served in this function. For the majority of the females, individuals who fit this category were 

family members and/or teachers. Some participants identified formal and informal mentoring 

relationships as meaningful. These findings imply the importance of significant adults 

influencing students’ choice of a major area of interest. 

Table 4-5.  Participants’ mentors 
 Chloe Katie Erica Rose Jenny Melinda Beth Kim Erin Anne  

Other 
educational 
personnel 

Elem 
and 
Mid 
Sci 

Tchrs 

8th 
grade 
Sci 

Tchr 

 Elem 
Sci 

Tchr;  
Calc 
Tchr 

Guid 
Couns 

 5th and 
7th 

grade 
Tchrs 

 HS AP 
and 4th 
grade 
Tchr 

Math 
and 

Music 
Tchrs 

Role models 
and mentors 

Prnts 
AP 

Tchr 

 Prnts Prnts Prnt  Prnt  Prnts Derm 

Key: Elem = Elementary; Mid = Middle; Sci = Science; Tchr(s) = Teacher(s); AP =
 Advanced Placement; Prnt(s) = Parent(s); Calc = Calculus; Guid Couns = Guidance
 Counselor; HS AP = High School Assistant Principal; Derm = Dermatologist 
 
External Influences Exclusive of School 

 For the purposes of this research, external influences are defined as events exclusive of 

school classroom experiences, parental and other role models and mentors influences, and 

exclusive of the internal personal beliefs of each participant. These external influences include 

the receipt of science related toys, periodicals, and videos, participation in science camps or 

organized science related experiences (including career shadowing), and personal health. 

Eight participants reported receiving various science-related toys as gifts. Items such as 

microscopes, robotic kits, crystal growing kits, rock tumblers, chemistry sets, and a mercury 
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model kit were cited.  Rose stated, “yeah, I had stuff like that, I guess I preferred real things to 

toys, whereas having a bug collecting kit, I would actually just go out and collect bugs” (5-44).  

Ninety percent (9) of the respondents identified numerous science-related experiences from 

childhood to present day. Chloe attended what she identified as “space camp”. Katie recalled a 

trip to “science museums, several thousand Girl Scouts running around the museum at midnight” 

(7-22). Erica stated involvement in “a summer science program . . . an astronomy program” (3-

10) and “an academic camp . . . it was about science” (7-20) as well as a “Bible study camp . . . 

at night we would just hang out and chat under the stars . . . pointed out the constellations” (7-

35). Rose discussed her father “showing me stuff about astronomy, taking me out to big old 

telescopes” (4-25) and occasions when “I would go to little museum things” (5-30). 

Additionally, she engaged in a gifted program whereby “they made us pair up with a mentor. Our 

mentors were college professors . . . . the physics professor . . . . Thursday every week I would 

go into his lab and he taught me all the trig[onometry] I would ever need to know” (3-22).   

Jenny shared that “my mom and my grandmother like to travel and we would always make it 

about science and history . . . everything was totally based on learning about the world around 

you” (4-32). This practice coincided with camp experiences: “I did one at a zoo . . . it was more 

like biology kinds of things . . . taking care of animals and preparing food and learning about 

their behavior. That was probably my favorite camp of all time because it’s the only one that had 

anything to do with science” (Jenny, 5-13). Melinda shadowed a heart surgeon. Beth expressed 

the influence of doing undergraduate research in a parasitology lab as it “got the wheels turning, 

that’s what I want to do” (3-21). When Erin was in fifth or sixth grade she was on a “math and 

science team . . . . we went on weekend trips and did science competitions and math 

competitions” (4-11). She also was involved in “a mentoring program in high school where I 
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shadowed 2 different doctors” (7-33) identified as a pediatrician and an endocrinologist.  Anne 

cited several experiences including shadowing, “mostly my dermatologist, the other was a 

vet[ernarian]” (7-16) Another was visiting museums, “a lot of natural history museums and 

science museums . . . . we traveled a lot . . . . we’d go to different national parks” (Anne, 5-6).  

 Six respondents mentioned subscriptions to science related periodicals. National 

Geographic, Scientific American, Ranger Rick, and Discovery Kid were cited. Books by Stephen 

Hawking and “this book, Elkin Universe by Brian Green, which got me enthusiastic about 

becoming a theorist” (13-11) were pointed out by Rose. Two participants recalled producing a 

science project. Chloe stated that “the private school . . . everyone had to do a science project” 

(18-2) and “my mother drove me to a 4-H office and we went there for afternoons and I read 

about plants to get project ideas” (19-42).  Rose completed several science fair projects whereby 

she “went really big and elaborate. I worked with a professor” (5-11).  

Four participants identified a specific time in their lives when each realized an interest in 

science. Chloe cited that her interest “changed in the summer after high school” (5-14).  It was 

then she experienced an accident which resulted in physical injuries preventing her from 

auditioning for a college music program. She identified this event as the cause of her interest in 

science saying “I really liked anatomy so I could be a doctor . . . a real turning point in my life” 

(5-20).  For Chloe, it was this major event that precipitated her science interest. She felt the 

accident caused her to consider other areas of study and career plans. Erica recognized two 

events as central to her interest in astronomy – a summer science program and a Bible study 

camp where many campers star gazed and identified constellations. This further led to Erica 

regularly attending a nearby observatory.  



 

41 

 Science related toys, including science related magazines, received as children are 

common themes between the participants. Visiting science themed events and organizations such 

as camp, scouts, and museums is significant as ninety percent of the respondents engaged in such 

activities. These findings propose a probable relationship which connects fostering science 

experiences early with the pursuit of science study later in life. 

Parental Influence 

Parental influence was dominant across participants. Chloe’s mother supported her 

science project pursuits (discussed in the preceding section), Erica recalled that “when I was a 

kid, my mom every summer [would say] do your math workbooks” (7-3).  Rose’s father piqued 

her interest in astronomy (discussed above) and her mother was described as, “both a librarian 

and an elementary school teacher and she encouraged me to read from a very early age” (4-31).  

Jenny cited traveling with her mother and grandmother. Anne recalled “when we were little, my 

mom . . . we always did little experiments . . . she’d have those little kits and we always did 

hands on stuff” (4-39). Seven participants addressed their parents’ opinion of their areas of study. 

All were positive and supportive.  

Eight of the ten participants specifically discussed parental level of education and 

occupation. In all, thirteen parents (six mothers and seven fathers) were mentioned in 

conversation. In two cases, one or both parents completed the equivalent of an associate’s 

degree. The remaining six have one or both parents who completed a bachelor’s degree or 

higher. Six parents hold engineering degrees. Other degrees earned include linguistics, library 

science, elementary education, computer science, and architectural design.   
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Table 4-6.  External influence on science interest 
 Chloe Katie Erica Rose Jenny Melinda Beth Kim Erin Anne  

External 
Influences 

C, M, 
T 

M, P, S C, O, 
SP, 

CS, 
M, 
O, 

P, T, 
TV 

C, P, T, 
TR 

CS, T P, T  CP, 
CS, P 

CS, M, 
P, T 

Parental 
Support 
of Major 

√ √ √ √ √ √ √  √ √ 

Post 
Secondary 
Parental 
Level of 
Education 

College College College  College College College  College College

Key: C = Camps; CP = Competitions; CS = Career Shadowing; M = Museums; O = 
Observatory; P = Periodicals; S = Scouts; SP = Summer Program; T = Toys; TR = Travel;  
TV = Television shows    Blanks reveal no response from the participant   

 
Locus of Control and Positive Attitudes toward Science  

Participants’ internal personal beliefs are those influences expressed by the participant 

that cannot be directly attributed or related to anything outside of the individual – they come 

from within. Personal opinions and statements beginning with ‘I’ve always been good at’, ‘I’ve 

always known’, and ‘I’ve always liked’ are examples of a participant’s internal personal belief. 

Chloe states that one quality about science she finds appealing is “the aesthetics of the 

environment . . . . science has a lot to do with nature and nature is very beautiful” (6-28).  Katie 

has an interest in chemistry because “I love knowing all the in depth little details . . . just the 

surface of something isn’t as interesting as what the whole thing is made up of or anything” (9-

19).  Physics is appealing to Erica because “there are certain rules and if the rules don’t describe 

it perfectly, there’s error and you can describe your error. It’s all there” (8-35).  Jenny feels that 

“you can learn about everything through chemistry and that just fascinates me” (2-32). Melinda 

concurs in that chemistry “it’s a learned discipline . . . you can kind of apply it to anything” (2-

30). Beth describes zoology as “like puzzle pieces and solving a problem . . . it’s cathartic for 
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human beings to order the universe” (6-5).  Erin’s interest in zoology is because she feels it “is 

more applicable to life. I’d rather be working on stuff that’s immediately applicable to life” (5-

29).  Anne views health science as a means “to help people” (9-15) as “there’s a lot of people 

who can’t get health care and I’d like to fix what’s broken” (9-19).  In general, the participants 

describe their interest in science as a mode to explain order, understand, and assist.  

 Five participants identified themselves as always possessing an interest in science. Katie 

declared “I’ve always loved science” (2-26). Erica expressed “I’ve always had an interest in 

astronomy” (3-7).  Jenny states “I’ve always liked science, as long as I can remember” (2-3).  

Rose recalls science “seeds implanted in me since I was growing up” (3-21).  Beth remembers “I 

was always interested in biology and evolution type questions” (4-37).  Anne said that “science 

was something that [I] always loved” (4-36). 

Table 4-7.  Participants’ locus of control and attitudes toward science 
 Chloe Katie Erica Rose Jenny Melinda Beth Kim Erin Anne 

Locus of 
Control* 

 Internal  Internal Internal  Internal  Internal  

Positive 
Attitude 
toward 
Science** 

√ √ √ √ √ √ √  √  

* Blanks reveal locus of control was not discernable    
** Blanks reveal no response from participant 
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CHAPTER 5 
DISCUSSION 

 Discussion in this chapter addresses a synthesis of the findings. Implications for the 

theoretical and epistemological frameworks and research methodology used in this study are 

included. Implications and suggestions for future research are also incorporated. 

Synthesis of Data 

In spite of research indicating most females pursue majors in the life sciences with very 

few choosing to study the physical sciences (AAUW, 2004), the participants in this study were 

predominately physics and chemistry majors (7 out of 10). The remaining participants (3 of 10) 

were classified in biology-related majors of zoology and health science. Of those who shared 

their reasons for participating in this study, the chemistry and physics majors acknowledged the 

lack of females in science fields as problematic and worthy of study. Every participant 

completed more than the compulsory numbers of science coursework credits in meeting high 

school graduation requirements. All completed classes in chemistry and biology, and most 

completed physics or physical science. These findings support research by Muller, Stage, and 

Kinzie (2001) indicating the amount and type of completed high school science coursework as a 

strong predictor of science achievement in females.  

 Every participant voiced negative experiences in high school coursework generally as a 

result of ineffective and ill-prepared teachers. Research conducted by Gilbert (2003) illustrated 

the quality of teaching received, even if it was from incompetent and unsuitable teachers, did not 

necessarily override the positive attitude of females who always held an interest in science nor 

hinder the continued pursuit of the science. Some females in this study experienced negative 

interactions with chemistry and physics teachers but did not allow such to interfere with their 

continued study of the subject areas. Too, some who had negative encounters in chemistry, 
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biology, and physics chose to go no further in that branch of science. There were those 

participants who described the positive experience of specific science classes as instrumental in 

facilitating further study of that area of science. With the exception of one, all participants in this 

study had positive experiences in the high school science class most related to their current 

college major of study. 

Participants identified influential teachers as those who were able to establish caring and 

supportive relationships. In addition, teachers who had the capacity to make the course content 

relevant to students and infused the curriculum with rigor and high academic expectations were 

important in establishing and maintaining a desire to study science. Finally, those teachers who 

possessed a command of their subject area were able to effectively explain abstract concepts and 

ideas to the students. These findings support those of Reiss and Park (2001) and Baker and Leary 

(2003). Reiss and Park (2001) posited the vital role of teachers as influential for females in the 

pursuit of science and math and those teachers who encourage a warm and inviting classroom 

environment provide a psychologically safe climate conducive to females’ learning.  Baker and 

Leary (2003) demonstrated connections between positive relationships with teachers, teachers 

meeting females’ need for relationships and connections and teachers with effective 

communication skills to explain their subject matter with females who voiced favorable attitudes 

toward science. 

Every study participant indicated a relationship with an adult personally identified as a 

role model. This individual was either a family member of teacher. The importance of role 

models in encouraging females to continue the study of science and chose a science-related 

career path is documented with research conducted by Gray (2005) where mentoring is 
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suggested to be one of the most important factors for females in educational and professional 

ventures.  

Nine of ten participants cited numerous science-related experiences outside of school 

during their childhoods. Attending science camps, visiting museums, career shadowing of 

professionals in science careers, and participating in organized groups such as scouting were 

mentioned. In some instances, participants identified a specific experience as instrumental in 

their decision to pursue science. Eight of the ten women in the study reported receiving science-

related toys as gifts during their childhood. Six mentioned subscriptions to science related 

children’s periodicals. In most cases, participants identified these experiences as one of many 

variables in their choice to continue the study of science in college and pursue a science-related 

career. All participants expressed their enjoyment of these opportunities. This supports research 

by Shakeshaft (1995) and Jones, Howe, and Rua (2000) indicating these experiences as 

facilitating science interest in females for the continued pursuit of science knowledge.  

 Although two respondents did not specifically discuss parental level of education, of the 

eight who did all had earned a minimum of an associate’s degree. Both parents of six participants 

earned bachelor’s degrees or higher. Goyette and Mullen’s (2006) research suggests the higher 

the level of parental education, the more likely the child will pursue a degree in the Arts and 

Sciences.  

 Every respondent shared long-standing positive attitudes toward science. Each described 

their area of science as explanatory, orderly, applicable, and assistive. Gilbert (2003) found 

similar results in high achieving females who studied science. Half of the participants described 

themselves as always being interested in and fascinated by science.   
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Table 5-1.  Summary of findings 
 Year 

in 
School 

Comp. 
HS Sci 
Cred  

Pos. 
Exp.  

Neg. 
Exp. 

Oth. 
Ed 

Pers. 

Role 
Mod. 
Ment. 

Extern 
Influ.. 

Coll 
Edu 

Parent 

Prntl 
Supt 
of 

Maj 

Loc 
of 

Cont

Pos 
Att 
Sci 

Chloe 
Biochem 

Soph √ √ √ √ √ √ √ √ U √ 

Katie 
Chem 

Junior √ √  √  √ √ √ I √ 

Erica 
Physics 

Fresh √ √   √ √ √ √ U √ 

Rose 
Physics 

Soph  √  √ √ √  √ I √ 

Jenny 
Chem 

Senior √ √ √ √ √ √ √ √ I √ 

Melinda 
Chem 

Soph √ √ √   √ √ √ U √ 

Beth 
Zoology 

Senior √ √  √ √ √ √ √ I √ 

Kim 
Chem 

Junior √ √ √      U  

Erin 
Zoology 

Soph √ √ √ √ √ √ √ √ I √ 

Anne 
Health 
Sci 

Fresh √ √  √ √ √ √ √ U  

Required number of high school courses = 3 
I = Internal 
U = undefined 
Key: Completed High School Science Credits; Positive Experience; Negative Experience; Other 
Educational Personnel; Role Models and Mentors; External Influences; College Educated 
Parent(s); Parental Support of Major; Locus of Control; Positive Attitude toward Science 
 

Implications for the Theoretical and Epistemological Frameworks and Research 
Methodology  

 Participants’ responses were probed for deeper explanation by the researcher. In this way, 

their experiences were more fully expressed as necessary using the interpretist framework. The 

knowledge gained from these conversations provided insight into their experiences and reasons 

for continuing the pursuit of science education and science-related careers. Constructing meaning 
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from the respondents’ experiences is assistive in guiding educational practice to facilitate closing 

the gender gap in science.  

Table 5-2.  Findings of the study based on theoretical frameworks/perspectives 
Author Theoretical Frameworks/Perspectives Confirmed or 

Refuted 
AAUW, 2004 Most females pursue majors in the life sciences       

with very few choosing to study the physical 
sciences. 

Refuted 

Muller, Stage, & 
Kinzie, 2001 
 

The amount and type of completed  high school 
science coursework is a strong predictor of science 
achievement in females. 

Confirmed 

Gilbert, 2003 The quality of teaching received, even if from 
incompetent and unsuitable teachers, does not  
necessarily override a positive attitude about and 
strong interest in science in females nor hinder 
the continued pursuit of science. 

Confirmed  

Reiss & Park, 2001 Teachers play a vital role in influencing females 
toward the pursuit of science, especially those 
teachers who provided a psychologically safe 
classroom climate. 

Confirmed 

Baker & Leary, 2003 There is a positive relationship between teachers 
with effective communication skills and meeting 
the needs of females for relationships and 
connections with females who express favorable 
attitudes toward science. 

Confirmed 

Gray, 2005 Mentoring is one of the most important factors in 
educational and professional ventures. 

Confirmed 
 

Shakeshaft, 1995 
Jones, Howe, and Rua, 
2000 

Science-related experiences outside of school 
facilitate science interest in females for the 
continued pursuit of science knowledge. 

Confirmed 
 

Goyette & Mullen, 
2006 

The higher the level of parental education, the 
more likely the child will pursue a degree in 
the Arts and Sciences. 

Confirmed 
 

 
Implications for Further Study and Practice 

 Research questions generated from the results of this study are many. Given the majority 

of respondents in this study were physics majors and research by the AAUW (2004) indicates 

most females pursue majors in life sciences with fewer choosing physical science, the question 

arises: Are the physical sciences experiencing growth in the numbers of females choosing this 
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course of study? That is, are the numbers of females entering the study of and careers in physical 

science increasing? As well, are females of specific science majors more likely than others to 

participate in research studies addressing the under representation of females in the sciences? It 

is curious that the majority of respondents to the request for participation were physics and 

chemistry majors.  

Some respondents had positive experiences which encouraged further science participation, 

others had negative experiences that did not deter further study and still others had negative 

experiences that did dissuade further study in that particular area of science. This results in 

asking whether personal experiences in science class have any discernable affect on further 

science study and if so, to what degree.  

Many variables were discovered in each of the respondents as assistive in further science 

study and choice of science related careers. What is not discernable is whether any variable is 

more significant than another. Also, does the combination of variables create a synergistic effect 

whereby if variables were missing, would the effect be the same?  

In regards to educational practice, the data suggests females are attracted to science when 

content is relevant, instruction requires learners to be active participants, and teachers 

demonstrate caring and possess content knowledge. Therefore, science courses should be 

designed and content delivered by educators who are knowledgeable in content and instructional 

delivery and have the ability to care about students without being overly personally invested – 

that is, to maintain a professional demeanor and distance. Opportunities for females to participate 

in science related activities outside of school within the context of science camps and other 

organized science related activities must increase. Too, mentoring prospects for females by 

science professionals need to be provided and enhanced. Further research should look at the 
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experiences of students who choose to major in the biological rather than physical sciences to see 

if the findings are comparable to this study’s findings. Studies that examine the participants’ 

perceptions, classroom experiences, and work samples is also recommended. Finally, studies that 

explore the experiences of pre-med and pre-dental students should be conducted to see if the 

factors represented as influential in this study are similar. 
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