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Abstract 

A body of research has examined some of the reasons why there are fewer women 

in science, technology, engineering, and math (STEM) related careers than men. 

Research shows that young boys and girls start off having similar positive feelings 

towards science fields but this declines steadily after the age of 10, with the cause of this 

decline not fully understood. The volume or way in which girls and women in the media 

are portrayed may be playing a role in the decline in interest in STEM after the age of 10. 

Research has shown that being able to see oneself represented in our potential role 

models can help us view their achievements as attainable, and desirable. Therefore, by 

looking at how young girls are interacting with girls and women in STEM in the media it 

can expand our understanding of how the media might be influencing a young girl’s 

desire to seek out careers in STEM. This study was conducted with girls aged 10 to 17, as 

well as professionals in STEM fields under 35, and consisted of both questionnaires and 

interviews. The questionnaires and interviews sought to expand our understanding on the 

relationship young women have with STEM, specifically on how they identify with the 

media representations of girls and/or women in STEM. While this is a complex issue, the 

findings suggest that that an interest in a specific topic or subject prior to exposure to a 

potential role model in that field could help form a connection between a girl and a 

female STEM role model and that identification is strongest when the character is 

portrayed on television versus other media platforms.  

Keywords: STEM stereotypes, women in science, television role models, self-

efficacy, gender parity, STEM, media platforms  



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

5 

Acknowledgements  

First and foremost, I would like to thank Dr. Marie-Claire Shanahan for her guidance, 

patience, kindness and expertise throughout my time as her student. I feel immensely 

grateful that you took a chance on a random student who emailed you. Thank you for 

taking the time to help me throughout this thesis process and for becoming an exemplary 

role model for me. Your leadership is an excellent example of why we need more women 

in post-secondary research roles.  

 

To my committee members Dr. Jennifer Gardy and Dr. Virginia McKendry – thank you 

for your patience, advice and edits on my thesis. I am grateful to have had two intelligent 

and inspiring women provide me guidance throughout my research.  

 

To my dearest husband – thank you for the encouragement and love throughout these 

busy years. Thank you for taking our sweet Fox for adventures when I needed to work, 

and for holding down the fort during my late-night sessions. You are the absolute best.  

 

Mom – thank you for the 30+ years of feminist chats, I certainly wouldn’t be who I am 

without you. I hope I made you proud.  

 

And finally, to the late Joanna Cole – thank you for creating a STEM television program 

with a female lead. You will forever be my inspiration.  

 



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

6 

Table of Contents 

Creative Commons Statement ............................................................................................................ 3 

Abstract ....................................................................................................................................................... 4 

Acknowledgements ................................................................................................................................ 5 

List of Tables .......................................................................................................................................... 11 

List of Figures ........................................................................................................................................ 13 

Chapter One: Introduction ............................................................................................................... 14 

Gender Representation in STEM ................................................................................................................ 15 

Importance of Gender Parity ....................................................................................................................... 17 

Media Representations as an Important Factor in Girls’ and Women’s Representation in 

Science …………………………………. ................................................................................................................. 19 

Research Questions ......................................................................................................................................... 22 

Defining Gender…………. ................................................................................................................................. 23 

Researcher’s Perspective .............................................................................................................................. 24 

Chapter Two: Literature Review.................................................................................................... 25 

STEM Stereotypes ............................................................................................................................................ 26 

Childhood development and formation of stereotypes............................................................... 27 

Association with stereotypes. ................................................................................................................ 32 

Summary. ........................................................................................................................................................ 32 

Role Models in STEM ...................................................................................................................................... 33 

Role models, gender identity, and career aspirations. ................................................................ 33 



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

7 

Summary. ........................................................................................................................................................ 37 

Media Representations of Girls and Women in STEM in the Media ............................................ 37 

Summary. ........................................................................................................................................................ 41 

Chapter Three: Theoretical Framework ..................................................................................... 43 

Bandura’s Social Cognitive Theory ........................................................................................................... 43 

Interests as Identity Regulation Model (IIRM) .................................................................................... 47 

Summary…………. .............................................................................................................................................. 49 

Chapter Four: Research Methodology, Design & Data Analysis ........................................ 51 

Research Methodology ................................................................................................................................... 51 

Research Design… ............................................................................................................................................ 51 

Questionnaires. ............................................................................................................................................ 52 

Semi-structured interviews. ................................................................................................................... 54 

Project Participants ......................................................................................................................................... 55 

Instrumentation/Data Collection .............................................................................................................. 59 

Definitions……….. .............................................................................................................................................. 60 

Trustworthiness & Credibility .................................................................................................................... 60 

Data Analysis……. .............................................................................................................................................. 61 

Questionnaire data methods .................................................................................................................. 61 

Feelings of attainability analysis........................................................................................................... 64 

Examples girls and women in STEM in the media analysis. ...................................................... 66 

Attributes in common analysis. ............................................................................................................. 70 

Feelings of attainability. ........................................................................................................................... 71 



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

8 

Career analysis. ............................................................................................................................................ 74 

Interview data analysis methods .......................................................................................................... 77 

Ethics ................................................................................................................................................................ 82 

Chapter Five: Findings ....................................................................................................................... 84 

Questionnaire Findings .................................................................................................................................. 84 

Examples of girls and/or women in STEM in the media............................................................. 85 

Age & type of example listed. ................................................................................................................. 90 

Media platform. ............................................................................................................................................ 94 

Multiple examples & important outliers. .......................................................................................... 97 

Attributes in common with women and/or girls listed in STEM in the media.................. 99 

Analyzing for self-identification & self-efficacy. .......................................................................... 103 

Character connection & self-efficacy ................................................................................................ 106 

Impact of exposure to girls and/or women in STEM on the self’s perception of STEM.

.......................................................................................................................................................................... 109 

Career in STEM. ......................................................................................................................................... 117 

Desired career. .......................................................................................................................................... 118 

Connections - career in STEM, career example, girl and/or woman in STEM in the 

media example. ......................................................................................................................................... 122 

Summary. ..................................................................................................................................................... 123 

Interview Findings ........................................................................................................................................ 124 

Interest in STEM & keeping doors open. ........................................................................................ 125 

Non-linear career interest pathway. ................................................................................................ 125 

Media influence & attainability. ......................................................................................................... 127 



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

9 

Family & friends. ...................................................................................................................................... 129 

Summary. ..................................................................................................................................................... 134 

Chapter Six: Discussion ................................................................................................................... 134 

Importance of Interest ................................................................................................................................ 135 

Media Platform…. .......................................................................................................................................... 138 

Attainability & Connection ........................................................................................................................ 139 

Summary…………. ........................................................................................................................................... 141 

Chapter Seven: Conclusion, Recommendations & Limitations ........................................ 143 

Recommendations ........................................................................................................................................ 144 

Recommendation #1. ............................................................................................................................. 144 

Recommendation #2. ............................................................................................................................. 145 

Recommendation #3. ............................................................................................................................. 146 

Limitations & Exclusions ............................................................................................................................ 147 

References ............................................................................................................................................ 150 

Appendices ........................................................................................................................................... 168 

Appendix A………. ........................................................................................................................................... 168 

Possible Survey Questions.................................................................................................................... 168 

Appendix B…………......................................................................................................................................... 169 

Interview questions ................................................................................................................................ 169 

Appendix C………. ........................................................................................................................................... 170 

Letter of research Intent (questionnaire) ...................................................................................... 170 

Appendix D……….. .......................................................................................................................................... 172 



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

10 

Letter of Research Intent (Interview): ............................................................................................ 172 

Appendix E………. ........................................................................................................................................... 174 

Consent Letter (questionnaire) .......................................................................................................... 174 

Appendix F………. ........................................................................................................................................... 176 

Consent Letter (interview) ................................................................................................................... 176 

Appendix G………. ........................................................................................................................................... 178 

List of examples by media platform ................................................................................................. 178 

 

 

 

 

  



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

11 

List of Tables 

Table 1  Do the accomplishments of Girls and/or women in the media seem achievable 

coding? ...................................................................................................................... 65 

Table 2 Categories to Group STEM Examples ................................................................. 67 

Table 3  Media Platform Type for STEM Examples ......................................................... 69 

Table 4  Categories for Attributes in Common and Desired STEM Career ..................... 71 

Table 5  Categories for how participants stated exposure to girls and/or women in STEM 

in the media influenced their feelings towards STEM .............................................. 72 

Table 6  Desired Career Type ........................................................................................... 75 

Table 7  Initial Idea for Codes .......................................................................................... 79 

Table 8  Interview Codes .................................................................................................. 80 

Table 9  Most Common Names of Girls and/or Women in STEM in the Media Mentioned

................................................................................................................................... 87 

Table 10  Most Common Media Examples (individual and character names not 

mentioned)................................................................................................................. 88 

Table 11  Overall Frequency of the Most Common Girls and/or Women in STEM in the 

Media Examples ........................................................................................................ 90 

Table 12  Analysis of the Type of Examples Listed Compared to Age ............................. 91 

Table 13  Attributes Questionnaire Participants felt they had in Common with the Girl 

and/or Women in STEM in the Media Examples they listed ................................... 102 

Table 14  Relationship Between Desire for Career in STEM in the Media the 

Questionnaire Participants listed ........................................................................... 105 



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

12 

Table 15  Self-efficacy for the Type of Success the Example girls and/or Women in STEM 

in the Media the Questionnaire Participants listed ................................................ 109 

Table 16  Media Exposure and Influence – Specific ....................................................... 114 

Table 17  Desired Future Career .................................................................................... 121 

Table 18  Interview Themes and Participant Connection .............................................. 131 

 

 

 

  

 

 

 

 

 

  



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

13 

List of Figures  

Figure 1 Questionnaire Age Demographic ................................................................................... 57 

Figure 2 Collated codes into themes .............................................................................................. 82 

Figure 3 Age and Girl and/or Women in STEM Media Example .......................................... 94 

Figure 4  Type of Media Platform Example per Participant .................................................. 95 

Figure 5   Overall Media Platform Distribution.......................................................................... 97 

Figure 6   Number of Examples of Girls and/or Women in STEM in the Media per 

Participant who listed an Example ....................................................................................... 98 

Figure 7  Impact of Exposure to Girls and/or Women in STEM in the Media ................ 116 

Figure 8  Interest in a STEM Career ............................................................................................. 118 

Figure 9  Type of Desired Career ................................................................................................... 119 

 

 

 

 

 

 

 

  



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

14 

Chapter One: Introduction 

Attempts to achieve gender parity in science, technology, engineering and math 

(STEM) have been going on for decades, with varying results depending on the 

discipline. Gender parity describes the equal representation of genders in an activity or 

field, typically describing approximately 50:50 participation by men and women 

(UNESCO, 2017) 1. While gender parity is not the same as equity or equality—it 

addresses only the quantity but not the quality of representation—it is understood as an 

important element in progress towards addressing inequalities (UNESCO, 2017). The 

motivations to understand gender parity have most often focused on eventually reaching 

parity in STEM careers and research. This means understanding the experiences of girls 

as they begin to consider STEM careers as well as women who are currently working in 

STEM fields. This study seeks to understand the potential impact representation of 

women in STEM in the media has on influencing young girls interests and career desires 

in STEM.  

 

 

 
1  Because the term gender parity is most often understood as 50/50 representation between men and  

women, it can sometimes act to reinforce binary perspectives on gender. Nonbinary genders are often 

excluded from parity analyses (Berhe et al. 2017). But, as Yoder and Mattheis (2016) found, STEM 

workplaces with male:female gender parity are also positive places for LGBTQA representation, including 

gender non-conforming and non-binary people.. 
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Gender Representation in STEM 

Gender parity in STEM has been a slow process in many subjects but gender 

parity statistics over the past several decades have shown promising progress. Some 

STEM subjects have achieved gender parity or moved much closer to it than others, 

however. For example, The National Science Foundation (2019) in the United States 

found that the number of women completing their undergraduate studies in biosciences 

and psychology was about 55 percent, a jump from 51.8 percent in 1997. The number of 

women completing their masters in biosciences and psychology was even higher at 57 

percent, a 5.9 percent increase from 1997. However, number of women completing a 

PhD in biosciences and psychology, while growing, is still below half at 48.8 percent, 

versus 39.2 in 1997. Women graduating in engineering and physical science is slowly 

growing but are still well below parity. With 20.9 percent of undergraduates in 

engineering being women in 2016 versus 18.4 in 1997 and 19.3 percent of 

undergraduates in physical science being women in 2016 versus 19.2 in 1997. Computer 

science, and mathematics have all seen a decline in the number of women undergraduates 

since 1997. In 1997 the number of undergraduates in computer science and mathematics 

was 29.2 percent and 46.3 percent respectively, compared with 2016 where the percent of 

women graduating with a computer science bachelor’s degree is 18.7 percent and in 

mathematics it is 42.4 percent (National Science Foundation, 2019). It is clear that 

several STEM subjects have had success in achieving gender parity, or close to gender 

parity, while other subjects have struggled to make any meaningful progress. 
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Understanding how progress or lack thereof translates to doctoral degrees, and university 

positions helps paint a larger picture when it comes to gender parity in STEM.  

The growing number of women in STEM at the undergrad, and to a lesser degree 

masters level, hasn’t quite translated to the doctoral and career level, specifically 

university-focused careers. A study in the United States found women held only 29 

percent of tenure track positions, and out of this, only 19 percent were at the senior level 

(Martienz, et al., 2007).  While in physical and life sciences undergrads and masters 

programs we see the majority of degree holders being women (NSERC, 2017), this has 

not translated to the PhD and professorships holders. In Canada from 2009 to 2010 

women earned 49.8% of physical and life science doctoral degrees (CAUT, 2014), and, 

between 2016 and 2017, only 24.8 percent of physical science, life science, and 

technology of full-time university professors were women (CAUT, 2018). It is in the 

breakdown of subjects within physical science, life science, and technology we see the 

real gender discrepancies. For example, in biology and biomedical sciences 60 percent of 

academic staff are women, whereas in subjects like computer science and physics only 20 

percent of academic staff are women (CAUT, 2014). If you break these numbers down 

even further, only 5.6 percent of full professors in physics are female, whereas in 

biomedical and medical engineering we see 20 percent of full professors are female – still 

not parity, but significantly higher than what we see in physics (CAUT, 2014). We see 

similar discrepancies in the Engineering field where as of 2016, in Canada, only 12.8 

percent of the 288,870 registered professional engineers, as reported by the 12 provincial 

and territorial regulators, are female, although it does appear this number is growing as 
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17 percent of the newly registered engineers in 2016 were female (Engineers Canada, 

2017). A study conducted by Statistics Canada looked at the pathways of men and 

women who had post-secondary degrees in STEM subjects and found that male STEM 

graduates were more likely to have found careers in STEM than female graduates (Frank, 

2019).  

While it is clear that there is a gender parity gap in STEM professions in Canada, 

overall measures for gender equality (such as the number of women obtaining STEM 

post-secondary educations) in Canada are decent as the World Economic Forum’s Global 

Gender Gap Index in 2018 ranked Canada 16th out of 149 countries (World Economic 

Forum, 2018). This discrepancy between societal measures and STEM representation 

highlights the need for ongoing attention to the causes of parity gaps in STEM. 

Importance of Gender Parity 

 The UNESCO (2017) stated that the lack of women in STEM equals less talent, 

and fewer ideas and attention on important STEM ideas that could otherwise be 

enhancing a country’s development and contributing to United Nations’ 2030 Sustainable 

Development Agenda. Increasing the number of women in STEM will assist in 

addressing impending workplace needs in North America, including a demand for STEM 

professionals, while also attending to social injustices, such as gender inequality (Fox, 

Sonnet, & Nikiforova, 2011). Human diversity (in this case gender diversity) offers 

practical value in that it provides different perspectives to any organization or field. By 

providing space in STEM fields for women, we make space for a variety of perspectives 

and ways of thinking (Harding, 1986; Steiner, 2014).  
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This claim aligns with studies that have found that diverse groups outperform 

non-diverse groups in terms of decision-making and employee satisfaction (Homan, van 

Knippenberg, & De Dreu, 2007; Hunt, Layton & Prince, 2015). In the realm of STEM 

workplaces, feminist standpoint critiques of science have argued that solutions to 

complex scientific problems like climate change, cancer, and political unrest could 

potentially be found if more scientists from a variety of backgrounds including gender, 

race, religion, and socioeconomic status were working on these problems (e.g., Harding, 

2004). An article by Amy Blankson (2018) in Forbes magazine actually went as far as to 

suggest that gender parity in STEM could save lives. She referenced technological and 

scientific oversights that have happened at the helm of male-dominated STEM research 

that have come at the expense of human lives. For example, the creation of seatbelts, their 

lack of ingenuity for pregnant woman and how motor vehicle accidents are most common 

cause of fetal death for pregnant women. Blankson argues, that this may not have 

happened if more women were presented and engaged in the research and development 

of these technologies (Blankson, 2018). When the narrative is dominated by men, it not 

only perpetuates gender disparity and inequality, it prevents the possibility for a diversity 

of ideas from different gendered lens to be at the table. Nielsen, Block and Schienbinger 

(2018) dive deeper into this idea and explain how gender diversity can improve scientific 

discovery and innovation. They focus on three main areas for gender diversity: research 

teams, research methods, and research questions. These three areas are equally 

intertwined with each other and it is impossible to understand them each separately. For 

example, will increasing the number of women on a research team change the research 
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question or will changing the research question increase the number of women on a 

science team (Nielsen, Block, & Schienbinger, 2018). They also address the seatbelt 

example (Blankson, 2018) to help show why gender parity is important. If more women 

were on the team behind the seatbelt it is possible that the research may have considered 

pregnant women and the outcome would have been a seatbelt that could be adapted to be 

safe for pregnant women, alternatively if the science team had decided in their research 

question that they wanted to design a seatbelt that was safe for everyone at all stages of 

life they could have invited a women on their science team in order to ensure that their 

needs were considered. Using the seatbelt example, it becomes very clear, very quickly 

that gender parity can increase scientific innovation and discovery (Blankson, 2018; 

Nielsen, Block & Schienbinger, 2018).  

Media Representations as an Important Factor in Girls’ and Women’s 

Representation in Science 

 Addressing gender parity gaps in STEM is a complex and multi-factorial issue. 

We know that prior to the age of 10 boys and girls share similar positive attitudes 

regarding STEM subjects, but that those attitudes change dramatically after that age 

(Archer, Dewitt, Osborne, Dillion, Wills, & Wong, 2010; Murphy and Beggs, 2005). The 

stereotype science-as-male refers to the research that has shown that the stereotype of 

science being for, or being associated with boys and men is held by both young girls and 

boys (Nosek, Banaji, & Greenwald, 2002; Kessels, Rau, & Hannover, 2006; Steinke, 

Lapinski, Crocker, Zietsman-Thomas, Williams, Evergreen & Kuchibhotla, 2007; 

Steffens, Jelenec & Noack, 2010; and Heyder & Kessels, 2013). This belief in the 
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science-as-male stereotype then persists all the way to senior and tenure track positions at 

post-secondary institutions, where the gender gap is substantial (CAUT, 2018 and 

Martienz et al., 2007). Some of the underlying reasons for the change in attitude towards 

STEM are the pervasiveness of the science-as-male stereotypes which can impact an 

individuals’ sense of belonging in STEM (Nosek, Banaji & Greenwald, 2002; and 

Cheryan, Masters, & Meltzoff, 2015), the social isolation assumptions about careers in 

STEM, (Cheryan, Masters, & Meltzoff, 2015), demanding career that is negatively 

associated with personal and family time (Hazari, Sonnert, Salder, & Shanahan, 2010), 

and the idea that those in STEM have a natural higher intellect (Gálves, Tiffenberg, & 

Altszyler, 2019). These factors can conflict with an individuals’ self-identity and prevent 

them from viewing a career in STEM as ‘for them’. However, it is important to note that 

the experiences that contribute to sparking and maintaining interest in STEM are not 

confined to formal schooling, and that informal science experiences can have value to 

participants who maybe otherwise wouldn’t connect with formal in-school science 

(Gonsalves, Rahm, & Carvalho, 2013; and Sacco, Falk, & Bell, 2014).  

Research shows that understanding the gender disparity in STEM fields requires 

in part, an understanding of how young women identify with science-related individuals 

and as specifically discussed in this research, how those individuals are represented in the 

media. Exposure to people that “look like you,” or that share common interests, goals or 

attributes, can help provide meaningful connections, and a sense of belonging (Rainey, 

Dancy, Michelson, Stearns, & Moller, 2018; and Steinke, 2005). Specifically, in the 

context of STEM, Steinke (2005) proposes that young girls and women may be more 
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likely to envision themselves as someone working in the field of STEM when they view 

images of women in STEM (Lee, 2011). There is substantial literature related to the 

impact of female role models in general as well as on young women’s decision to follow 

a STEM career (Cheryan, Siy, Vichayapai, Drury, & Saenam, 2011; Drury, Siy, & 

Cheryan, 2011). Encouraging young women’s interest in STEM through ensuring that 

STEM characters in the media are also portrayed by women is one element that could 

possibly be used to encourage more girls into STEM careers thus help create gender 

parity in STEM careers (Hill, Corbett, & St. Rose, 2010). 

Research conducted in the 1990s showed that, to some extent, children’s 

behaviours and values were moulded from their exposure to media (Villani, 2011). 

Steinke (2005) conducted a study specifically on STEM media and stated that the images 

of female scientists in movies has the possibility of constructing young people’s concepts 

of what it means to be a female scientist and as such their ability, or lack thereof to fill 

that role in the future. A more recent study conducted by Cheryan, Drury, and Vichayapai 

(2012) looked at how brief, approximately two-minute, exposure to stereotypical 

computer scientists, both male and female, influenced undergraduate women’s feelings 

about computer science. The study found that exposure to individuals, regardless of 

gender, who exhibited the computer science stereotypes had immediate and long-lasting 

negative impacts on how the participants viewed computer science. The study concluded 

that even for short durations like we see in the media, exposure to these agents might 

have long-lasting negative impacts on how computer science is viewed and may 

contribute to the gender disparity we see in computer science and other STEM subjects 
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(Cheryan, Drury, & Vichayapai, 2012). Given the potential impact of even short 

interactions with stereotyped media representations, it is important to understand the 

media ecosystem in which girls and young women encounter science and how those 

encounters might influence them later in their careers. This study focuses, in particular on 

girls who, though the educational experience both in and outside school, have a 

developing interest in science.  

Research Questions 

 My research aims to understand the possible role media plays in encouraging and 

supporting girls’ and young women’s interest in pursuing a STEM career. If we can begin 

to understand if and how the media is influencing career aspirations of young people, we 

can identify the gaps in current media and develop recommendations for addressing these 

issues with the hopes of encouraging and supporting gender parity in the recruitment and 

entry element of STEM fields. The research question guiding this study is: 

• How are science-interested girls identifying with and influenced by the portrayal 

of STEM girls and/or women in the media?  

The research objectives in undertaking this study are: 

• To understand the current media landscape that science-interested girls (aged 12-

18) experience. 

• To explore how young science-interested girls experience media portrayals of 

girls and/or women in STEM, and how that connects to their future career 

aspirations.  
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• To explore the role of self-efficacy in relation to how young science-interested 

girls connect with girls and/or women in STEM in the media.  

• To follow up with women in STEM careers to reflect with them on the influence 

of media representations on their experiences aspiring towards STEM careers. 

Defining Gender 

This study approaches gender from a postmodern approach, thus to say that it 

recognizes that gender is more than simply just what you are born as (Damarin & 

Erchick, 2010). Instead is recognizes that individuals can choose how they view and 

behave in relation to social, cultural and historically established notions of gender 

identity (Damarin & Erchick, 2010). This way of thinking about gender allows for the 

term “gender” to be used interchangeably in this study, both to describe gender as a set of 

sex-based stereotypes referred to as masculinity and femininity or in reference to adult 

female people, or to refer to a person’s self-identification as a woman or a man or another 

kind of gender identity. This research consisted of two separate gender specific sample 

populations, the first being science-interested girls aged 10 to 17 who completed a 

questionnaire. The second population in this research consisted of women under 35 who 

participated in an interview. The girls who participated in the questionnaire belonged to a 

‘girls-only’ organization that was also inclusive of non-binary gender identities and trans-

girls and women. The women who participated in the interviews were asked to 

participant as a woman in STEM, thus given their voluntary participation they consider 

themselves women. Throughout the reading of related literature most authors did not 
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make any distinction between sex and gender, however some researchers have pointed 

out that this is inappropriate and that gender should not be treated as a catch-all when 

referring to either sex or gender (Glasser & Smith, 2008) 

Researcher’s Perspective 

The study of the portrayal of girls and women in STEM in the media is interesting 

to me because of the connection I felt with STEM television programs as a child. My 

mother heavily influenced my love for science, as a nurse who loved to talk shop. Some 

other influences included the science centre in my city, and the television shows The 

Magic School Bus and Bill Nye the Science Guy. I had always figured I would end up 

being a science teacher, and it was not until after I completed my undergrad degree that I 

started to wonder why I was not contemplating a career as a scientist. I have yet to figure 

out why I did not consider a career in science earlier and why I felt that a career as a 

science teacher was more achievable than a career as a scientist. Was it the sneaky gender 

stereotype of females as teachers and males as scientists creeping into my head? How 

could this have been prevented as a child? Would more exposure to female scientists 

have helped me consider a career in science? I then began to wonder how a television 

show with a female version of Bill Nye the Science Guy could work. Was it something 

young people would connect with? Was there a desire for this style of programming? 

What kind of reach could a program like this have? That led me to this thesis, where 

initially I was looking to answer these questions in hopes of proposing a science 

education television show that focused on a more diverse array of scientists, and leaders 

in the STEM fields.  
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While I cannot say for certain that more exposure to women in STEM in the 

media would have helped me to realize a career in STEM, I can say that the stereotypical 

image of a scientist as male, with glasses and a lab coat still exists when I close my eyes 

today. I believe that by including a more diverse array of people, be it gender, religion, 

race, sexual orientation etc., in the STEM pathways we can foster more growth, 

creativity, and ingenuity in the fields of STEM.   

This research claims that how an individual views themselves, otherwise known 

as self-efficacy, is significant when it came to how science-interested girls identify and 

are influenced by the portrayal of STEM girls and women in the media and how young 

girls and women view themselves can act as a motivator or as a deterrent for seeking out 

role models in a specific subject area. In conducting this research, I was able to gain a 

better understanding of how science-interested girls are identifying with and being 

influenced by the portrayal of STEM girls and/or women in the media. It is clear that the 

stereotype of scientist-as-male is still pervasive in our media landscape, although there is 

more female representation in STEM in the media than ever before, given the diversity of 

media content available. My findings also suggest, however, that gender representation, 

while important, is likely not enough. The potential for young girls and women to find 

role models in STEM in the media needs to align with how individuals view themselves, 

and what they already find interesting.  

Chapter Two: Literature Review 

 This literature review synthesizes a selection of scholarly studies on gendered 

stereotypes associated with science, technology, engineering and math (STEM), these 
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studies were chosen as they were either the most relevant, the most recent, or the most 

widely referenced. First, I reviewed existing research on the current stereotypes in STEM 

fields, followed by a review of literature on the function and impact of female role 

models in attracting girls and young women to STEM careers. The literature review 

concludes with an overview of the research on media representations of women in STEM 

fields. Together, a synthesis of these separate but related literatures offers a framework 

for understanding how social norms of science-as-masculine and scientists-as-male 

pervades media, and thus limits the likelihood of girls and young women identifying with 

STEM career pathways.   

STEM Stereotypes 

The first section of the literature review looks at research that helps explain the 

formation of stereotypes in the STEM fields and how individuals might be associating 

with these stereotypes. This information forms the basis of the literature review, as it is 

necessary to understand these stereotypes in order to then be able to examine what 

barriers young girls and women may see when they think of careers in STEM. When 

considering how girls and young women are influenced by media representations, in the 

case of this study girls and/or women in STEM in the media, it is important to understand 

what kinds of images or beliefs the participants are coming into the study with. Given 

that I am looking specifically at girls and women, understanding if the stereotypes around 

people in STEM have a gender lens is important. Since there is a disparity in the number 

of females represented in STEM careers, I found that reading research on the topics of 

STEM stereotypes (e.g., when stereotypes become prominent in our lives, and what role 



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

27 

media is playing in creating stereotypes) to be useful in order to understand if girls and/or 

women in STEM in the media can be used to promote meaningful engagement in STEM.  

Childhood development and formation of stereotypes.  

In order to understand how STEM stereotypes are formed, and the mechanisms 

that contribute to the formation of these stereotypes, it is important to understand at what 

point in a child’s development these stereotypes being to develop. Research has 

suggested that STEM stereotypes become prominent in children around the age of 10 

(Archer et al., 2010; Murphy & Beggs, 2005).  Specifically, a study in the United 

Kingdom suggests that children have mostly positive attitudes towards science before the 

age of 10, with obvious gender differences occurring as age increases (Murphy & Beggs, 

2005). Archer et al. (2010) conducted a five-year longitudinal study focused on girls aged 

10 and 11 and concluded similar findings. Their study found that, prior to the age of 14, 

most enjoyed science, but their interest in the subject declines steadily from the ages of 

10 to 14; by age 14, attitudes, mindsets and interests in science have largely been formed. 

This study also found that, even in elementary school, fewer girls than boys could picture 

themselves in a career in science. Archer et al. (2010) conclude that the decline in interest 

in science, particularly for girls, could in part be attributed to ideas around science 

identity that are limited by race, culture, gender and socioeconomics. These conclusions 

help to show the early onset of STEM stereotypes and that, how before high school, girls 

have already begun thinking that science is for boys (Murphy & Beggs, 2005; Archer et 

al., 2010; Dillion, Willis, & Wong, 2010).  
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Some research has used the Implicit Association Test (IAT), a social psychology 

measure that looks at the relationship between an individual’s memory and how they 

respond to something, to understand how sex-role stereotypes in STEM are expressed in 

students’ attitudes toward STEM disciplines and careers. For example, research 

conducted by Kessels, Rau and Hannover (2006) using the IAT on 63 eleventh graders 

found that when compared to results from the IAT for English Literature as a subject, 

physics was more regularly associated with words like difficulty, males, heteronomy, and 

unpleasantness, whereas English associations yielded the opposite results, and were 

associated with words like female, pleasant, self-realization and ease, (Kessels, Rau, & 

Hannover, 2006). Other research has explored the use of IAT in math gender stereotypes. 

Two studies were conducted in Germany on students in grades four, seven and nine and 

looked at what age implicit math stereotyping began. Heyder and Kessels (2013) found 

that girls in grades four and nine more strongly associated boys with math, and girls with 

languages than the boys in the study did, with the girls in grade nine having an even 

stronger implicit association between math and boys than the grade four girls. Steffens, 

Jelenec, and Noack’s (2010) studies illustrated similar findings: that girls showed a 

stronger implicit math-gender stereotype than boys, and the older girls in their study had 

a stronger association than the girls in grade seven. Implicit gendered stereotypes of 

science and math as disciplines entailing only so-called male competencies (Nosek et al., 

2009), as well as assumptions of largely male participation in math and science careers, 

each build upon each other and reinforce gender discrepancies in STEM. Understanding 

the start, extent, and contributing factors to the science-as-male stereotype can help 
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suggest ways to challenge individual and societal behaviours, whether that be in media, 

raising families, working with children, or in our everyday language.  

Research illustrates that the lack of girls and women choosing STEM careers is 

not due to a lack of initial interest (Murphy & Beggs, 2005; and Archer et al., 2010) or 

their intelligence but is influenced by complex social and emotional factors (Wang & 

Degol, 2017). One of these factors is that STEM is often portrayed as difficult as well as 

masculine in nature. A study conducted by Cheryan, Master, and Meltzoff (2015) argues 

that the lack of women in computer science and engineering is linked to societal factors 

such as stereotypes about the type of people who work in the field, social isolation 

assumptions of the field, and the belief that only those with inborn intelligence - which is 

more often associated with men (Gálvez, Tiffenberg, & Altszyler, 2019)--are suited to 

careers in computer science or engineering (Cheryan, Master, & Meltzoff, 2015). In 

addition, STEM stereotypes can be influenced by the extra-curricular activities that 

young people are active in. For example, when looking at how 10- to 12-year-old 

children have experienced extra-curricular activities, Jones, Howe and Rua (2000) found 

that boys were more likely to be exposed to tools, microscopes, electronics and other 

STEM related materials, while girls noted experiences with crafts, knitting, baking, and 

gardening, which may not be perceived by participants and parents as STEM related. A 

more recent study looked at traditional classroom mathematics versus extra-curricular 

mathematics as well as how the young female participants felt math aligned with their 

gender. The study found that even though the young female participant’s experiences 

with extra-curricular math were more positive than in-school math they still saw STEM 
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as more masculine (Wieselmann, Roehrig, & Kim, 2020).  The apparent gender 

differences in how boys and girls experience extra-curricular activities seems to only 

bolster gender stereotypes and, combined with the findings from other studies, reflects 

the significant gender differences in science experiences happening at a young age 

(Murphy & Beggs, 2005; Archer et al., 2010; Dillion, Willis, & Wong, 2010). 

 Research has been conducted to understand if it is only girls who hold the STEM 

stereotype of science as masculine or if boys also share similar feelings regarding STEM 

subjects. A study done by Makarova and Herzog (2015) examined whether students 

associated a specific gender with math, either positively or negatively. They found that 

male and female students associated girls and women negatively with math. Both the 

female and the male students associated girls and women with words like soft, playful, 

dreamy, frail, orderly. Most of the words that were chosen to describe girls and women 

did not align with the words chosen to describe science. Whereas the terms used to 

describe boys and men, such as hard, clear, strict, and robust, were more aligned with the 

words chosen to describe STEM subjects (Makarova & Herzog, 2015). Research from 

Kessels and Taconis (2012) further supported these findings as they found that both 

female and male students viewed physical science teachers as less attractive, less socially 

aware, and less creative, however they did perceive the science teachers to also be more 

intelligent and more motivated than language teachers. This study also found that both 

male and female students felt that the female physics teachers were less competent than 

the male physics teachers (Kessels & Taconis, 2012). Similarly, other research has 

claimed that the stereotype of STEM-as-male existed in both male and female youth, and 
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that interest in STEM was expressed as being associated with masculine characteristics 

(Kessels, Heyder, Latsch, & Hannover, 2014 and Gonsalves, Danielsson, & Pettersson, 

2016). Understanding that the stereotype of STEM as masculine is part of how both male 

and female students think about science careers and may be a factor in the gender 

disparity in STEM fields (Kessels et al., 2014; Kessels, 2014; Makarova & Herzog, 2015; 

and Gonsalves, Danielsson, & Pettersson, 2016;).  

Another stereotype of STEM that may act as a barrier to an interest and/or career 

in STEM is that it is seen only for individuals with a naturally exceptional intellectual 

capacity to understand these seemingly complex subjects (Shanahan & Nieswandt, 2010; 

and Kessels, 2014). The perception of hard science being for the exceptionally intelligent, 

unattractive, less creative, and less socially aware person, or someone considered 

“socially awkward” may enhance the “nerd” or “geek” stereotype of STEM and make 

these career paths seem less desirable to some, specifically young girls and women 

(Archer et al., 2010; Kessels & Taconis, 2012; Kessels, 2014). Further to this research 

has found that pressure to value attractiveness (looking beautiful to others) or being 

‘cool’ was important to middle school girls (Archer et al., 2010, and Dawson, Archer, 

Seakins, Godec, DeWitt, King, Mau, & Nomikou, 2020) and their view of scientists as 

the stereotypical old, white, male scientist with frizzy hair was entrenched in how they 

viewed STEM subjects (Archer et al. 2010). As my study sought to better understand the 

impact of depictions of women scientists in the media, understanding the influence 

STEM stereotypes had on girl’s perception of STEM was important. 
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Association with stereotypes.  

The media’s role in associating men with STEM fields has a real-life impact on 

children, especially on young girls. For example, in the Draw-A-Scientist test, where 

people are asked to sketch a scientist and the drawing then is analyzed, researchers found 

that a student’s perception of what a scientist looked like was influenced by what they 

saw in the media (Steinke, Lapinksi, Crocker, Zietsman-Thomas, Williams, Evergreen & 

Kuchibhotla, 2007). This study found that male students were more likely to draw a male 

scientist than female students were, while the female students were more likely than the 

male to draw a female scientist. Both however, referred to the media as their source of 

inspiration for their drawings and were resistant to change the stereotypical nature of 

their depictions even with media literacy interventions (Steinke, et al., 2007). The male-

as-a-scientist, with a white lab coat, glasses, and a pocket protector stereotype is often 

seen on television from shows like Bill Nye the Science Guy, to various media 

representations of famous scientists such as Alberta Einstein, Charles Darwin, Alexander 

Graham Bell, etc.  These stereotypes make it hard for anyone, especially young girls and 

women who are still creating their self-perception, to relate to scientists (Steinke et al., 

2007; Cheryan et al., 2011).  

Summary.  

Accepting and understanding the existing gendered stereotypes in STEM is the 

one of the first steps in understanding the gender gap in STEM. Having presented 

literature illustrating widespread circulation and acceptance of the “scientist as male” and 

“STEM-as-male” stereotype, I will now turn to the question of the potential of female 
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role models to challenge these perceptions and how they can be mobilized to contribute 

to addressing gender gaps in STEM.  

Role Models in STEM 

This section of the literature review looks at existing research surrounding the use 

and influence of role models when youth are determining their career paths, specific to 

gender identity. Understanding the influence of role models is connected to the larger 

picture of this research because it reflects on the possibility that girls and women in the 

STEM in the media could be used as role models for viewers. Enhancing our 

understanding of how young girls are connecting with role models, specifically in STEM 

media, allows for recommendations for how media can contribute to encouraging more 

girls and women to see STEM careers as possible or desirable.  

Role models, gender identity, and career aspirations.  

 Role models can play an important role when individuals are determining their 

career aspirations (Hackett & Betz, 1981; Betz 1994; Lent, Brown & Hackett, 1994; 

Buck et al., 2008; Gibson, 2004; Cheryan et al., 2011; Fuesting & Diekman, 2016; Van 

Camp, Gilbert, & O’Brien, 2019, and Porter & Serra, 2020). The gender of a role model 

can be a factor when it comes to the type of role model individuals are drawn to. Nauta 

and Kokaly (2001) examined the degree and type of role model that impacted student’s 

educational ambitions. They found that male and female students identified role models 

of their own gender as their most influential role models, both when considering role 

models in their personal lives (e.g., friends and family members) and role models in the 

media (e.g., actors, sports figures). Seeking out or being exposed to role models who are 
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similar to ourselves—in this case, of the same gender—can likely helps us to see 

ourselves represented in our role models and thus make their accomplishments seem 

more realistic or possible (Van Camp, Gilbert & O’Brien, 2019 and Porter & Serra, 

2020). Several studies have found a correlation between elements of self-identity (such as 

gender, race, aspirations) and the identification of specific individuals as role models 

(e.g., Bandura 1989; Nauta, Epperson, & Kahn, 1998; Bandura, 2000; Gibson 2004; and 

Kitzinger & Nauta, 2004). Several studies have concluded that individuals are more 

likely to connect with role models who had similar interests, opinions, attributes, and 

goals as their own (Hackett & Betz, 1981; Nauta, Epperson, & Kahn, 1998; Nauta & 

Kokaly, 2001; Gibson, 2004; Karunanayake & Nauta, 2004; Quimby & DeSantis, 2006). 

However, also important to note is there is research that states that in specific fields or 

under specific circumstances role models, specifically women role models can actually 

demotivate interest in STEM (Cheryan, Drury, & Vichayapai, 2012; and Betz & 

Sekaquaptewa, 2012). For example, Betz & Sekaquaptewa (2012) found that women role 

models who displayed feminine attributes as well as characteristics of success were 

viewed as unattainable to middle school girls. The study went as far as to show how role 

models who display femininity as well as STEM success could actually reduce interest in 

math and discourage them from studying math in the future (Betz & Sekaquaptewa, 

2012). Other studies have also looked at the role unattainability plays when it comes to 

the influence of role models.  

  Studies, such as Lockwood and Kunda's (1997) examination of relationships to 

superstar role models, often operationalize these relationships through two constructs: 
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relevance and attainability. Relevance refers to the degree to which role models 

accomplishments are similar to those that interest the student. Attainability refers to 

whether the role model’s accomplishments seem possible to the student. Lockwood and 

Kunda found that superstars who were relevant and had seemingly attainable 

accomplishments increased the participant’s self-views and alternatively found that when 

the relevant superstar’s success was viewed as unattainable the participants felt deflated. 

Aish, Asare, and Miskioğlu (2017) refer to these unattainable role models as outliers, and 

state that they often represent unrealistic paths into STEM careers.  

Research has analyzed how role models, specifically female STEM role models, 

can be used to challenge gender stereotypes with the aim of encouraging young women 

into STEM careers (Hackett & Betz, 1981; Betz, 1994; Lent, Brown & Hackett, 1994; 

Buck et al., 2008; Gibson, 2004; Cheryan et al., 2011; Van Camp, Gilbert & O’Brien, 

2019; and Porter & Serra, 2020). Same gender role models are seen to be more relevant 

and similar to the self and therefore potentially having more impact on self-perceptions 

(Stout et al., 2011). Van Camp, Gilbert, and O’Brien (2019) examined the processes 

around female role models further looking at first-year female college students who were 

exposed to female role models in STEM. Some were engaged in explicit self-reflection 

activities that encouraged them to analyse and describe similarities between themselves 

and the role models and reflect on how they identified with them. Those who were 

exposed to the role models had more positive STEM outcomes, which was reflected in 

their GPA in STEM classes. Reflecting on identification with role models supported 

women to focus on shared characteristics that increase the relevance of role models (such 
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as shared gender and shared disciplinary interests) and reduce their own stereotyped 

understandings of STEM illustrating that the stereotypes that one holds can be changed 

and shaped by experience (Van Camp, Gilbert & O’Brien, 2019). 

 Not only is there literature on the impact of same-sex role models in STEM but 

there are also several educational and non-profit organizations that believe that the use of 

same-gender role models in STEM can encourage more girls to follow the STEM career 

path (e.g., CyberMentor, Million Women Mentors, and FabFems are all organizations 

that seek to provide mentors to young girls and women interested in STEM). This area of 

study has found that individuals are more likely to choose a specific career path when 

they can identify a mentor or role model in that specific career (Betz, 1994; Lent, Brown 

& Hackett, 1994), specifically related to gender (Buck, Plan Clark, Leslie-Pelecky, Lu, & 

Cerda-Lizarraga, 2008). Positive correlations between young women’s interest in STEM 

careers and exposure to women in STEM careers has been shown in several studies 

(Buck et al., 2008, Ashby Plant, Baylor, Doerr, & Rosenberg-Kima, 2009), and the 

inclusion of female role models in STEM may be significant due to the lack of women in 

these traditionally masculine roles (Betz, 1994; Nauta, Epperson, & Kahn, 1998; Quimby 

& DeSantis, 2006, Ashby Plant et al., 2009). Similarly, Ashby Plant et al. (2009) found 

that by exposing students, both girls and boys, to animated female engineering characters 

it increased the girl’s self-efficacy in their ability to accomplish specific goals and tasks, 

including their math performance, and was found to reduce stereotyping in the boys. A 

study conducted by Buck et al. (2008) looked at the cognitive processes of grade eight 

girls when it came to assessing a science-based role model. The study found that the 
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initial image the girls had of a scientist prevented them from thinking they could see a 

scientist as a role model. Buck et al. (2008) then exposed the group of girls (four 

European-American, five African-American and four Hispanic) to women role models in 

STEM (seven European-American and one Asian-American) for varying lengths of time.  

The study was able to change this way of thinking by creating relationships between 

women scientists and the girl participants. However, it should be noted that the African-

American participants did mention that there should have people women role models in 

STEM of colour but the European-American and Asian-American participants said the 

race of the role models didn’t matter (Buck et al. 2008).  

Summary.  

 There is research that shows a relationship between exposure to a female role 

model in STEM, and interest in STEM and math performance can been seen as a positive 

relationship. Understanding that individuals are more likely to seek out a specific career 

path when they can identify with a role model in that area provides rationale for looking 

into if and how individuals in the media can be seen as role models, specifically in 

STEM. Given the existing research around female role models and the pursuit of 

encouraging young girls and women into STEM careers, the role the media potentially 

plays in this pursuit is cause for further research.  

Media Representations of Girls and Women in STEM in the Media  

As I will discuss in the chapter on my theoretical framework, research shows that 

self-efficacy is key when it comes to how young girls and women view role models in 

STEM (Hackett & Betz, 1981; Bandura, 1986, 2000; Buck et al., 2008; and Plant et al., 
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2009). Therefore, it is important to understand how girls and women in STEM are 

portrayed in the media and how this possibly influences viewers’ self-efficacy.  

Several studies have looked at the benefits and impacts of exposure to women in 

STEM in the media. A study conducted by the Geena Davis Institute on Gender in 

Media, 21st Century Fox & J. Walter Thompson Intelligence (2018) claims that medium 

to heavy exposure to the character Dana Scully, a well-known scientific figure from the 

90s television show The X-Files, increased women’s feelings and interest in STEM. 

Another important insight from this study was that medium to heavy viewers of The X-

Files were more likely to consider a career in STEM, and to recommend a career in 

STEM to the younger women in their lives, this became known as the “Scully Effect”. 

Other studies have also shown similar findings, for example one study looked at the 

impact exposure to media containing Black women in STEM had on other Black female 

students and found that the students exposed to a Black female computer scientist via 

video described greater interest in computer science than the girls in the control group 

(Pietin, Johnson, Majid & Chu, 2020). Steinke, Applegate, Lapinski, Ryan, & Long 

(2012) also point out the importance of gender representation in the media, specifically 

television, in their work. They found that adolescents were able to desire to be like the 

characters they saw on television. Importantly this study found that male adolescents 

were more likely to want to be like the males represented on educational programming 

and female adolescents were more likely to want to be like the females represented on 

drama programming. A likely scenario for this is that the males are more likely than the 

females to be exposed to programming that reflects scientists in manners that make boys 
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want to imitate the characters (Steinke, et al., 2012). Understanding how the media 

portrays girls and women in STEM provides insight into the potential for using the girls 

and women in STEM in the media as role models for viewers, which may encourage 

more girls to seek out STEM careers and contribute to gender parity in STEM. 

The research shows women have not been equally portrayed in STEM subjects in 

the media. For example, one of the most popular shows depicting fictional scientists on 

television from 2007 until 2019, The Big Bang Theory, was analyzed by Emily Blosser 

(2018) and found that the storyline and the characters maintained damaging stereotypes 

of scientists (i.e., geeky, can’t find love, etc.) and assert harmful stereotypes about 

women (i.e., unintelligent, promiscuous, outward beauty, etc.). Several other studies have 

also looked at the portrayal or representation of women in STEM in the media, and all 

current and historic research has shown a gender imbalance not only in the number of 

women represented but also how they are represented (National Science Foundation, 

2016; Schwartz, 2015). For example, Chimba and Kitzinger (2010) conducted a 

newspaper analysis of twelve national newspapers over six months, finding that of the 

scientists profiled, 84 percent were men and only 16 percent were women, with 

significant emphasis on the female scientists’ appearance and family roles versus the 

articles about the male scientists. A similar study done by Orly Shachar (2000) also found 

that western journalism showed female scientists in a different light than males, often 

insinuating that the female scientists were exceptional in their circumstance, sometimes 

even portraying them as deviant individuals. The case was not the same for the men 

analyzed in this study. A more recent study conducted by Gálvez, Tiffenberg, & Altszyler 
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(2019) analyzed the English subtitles of 11,550 films from 1967 to 2016 using word 

associations with gender pronouns and found that at an aggregated level their findings 

matched the stereotype of “men as smarter”. These stereotypical findings in media also 

extend into newer media platforms such as YouTube, as a study by Amarasekara and 

Grant (2018) found that out of 391 popular STEM channels on the platform only 32 of 

them had female hosts. Platforms like YouTube allow for viewer engagement in the 

comments, which has shown to have higher numbers of comments regarding the 

appearance of the host, as well as sexist and derogatory comments on channels with 

female hosts (Amarasekara & Grant, 2018). Thus, reflecting that the discrepancies we see 

when it comes to how girls and women are represented in media is not just an issue of the 

past, but also a very relevant issue today.  

Children’s programming is one type of STEM media that has been analyzed in 

research. For example, when looking at children’s STEM television programming in the 

1990s, research has pointed out that female scientists were under-represented and that 

female characters on these programs held positions of lower status in the scientific 

community, such as interested children or assistants (Steinke & Long, 1996). Long, 

Boiarsky, & Thayer’s (2001) research pointed out that the children’s STEM television 

programming they analyzed found that while males and females were equally likely to be 

scientists on the show, the overall number of male characters was double that of female 

characters on these programs. The way in which female and male scientists are depicted 

in STEM programming for children helps to show how television might be reinforcing 

the science-as-male stereotype.  
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Film is another way in which individuals are exposed to STEM in the media. 

Steinke (2005) found that the portrayal of female scientists and engineers in popular films 

from 1991 to 2001 concentrated on the appearance and romantic storylines of female 

scientists in high status positions and their interactions with male characters. This study 

concluded that the uneven portrayal and representation of STEM characters based on 

gender likely further reinforced social and cultural stereotypes and perpetuated STEM 

gender stereotypes Steinke, 2005). More recently the Geena Davis Institute on Media 

(2018) found that in STEM media men were represented 62.9 percent of the time while 

women just 37.1 percent of the time. And while the characters were found to be equally 

portrayed as leaders and as equally intelligent the fact that there are far fewer examples in 

the media to choose from for girls means that girls are likely not being exposed to women 

in STEM as often as they are men in STEM (Geena Davis Institute on Media, 2018). 

Understanding the gender imbalance in the portrayal of girls and women in STEM in the 

media provides insight into what improvements can be made to better represent and 

portray girls and women in STEM in the media.  

Summary. 

 As made clear by existing research same-gender role models can have an 

influence on youth career aspirations, and that the portrayal of girls and women in STEM 

in the media is still dominated by the scientist-as-male and STEM-as-masculine 

stereotype. My research attempts to bridge these two findings, to build on the small but 

growing body of literature that seeks to explore the role of girls and women in STEM in 

the media plays in influencing how young girls and women view STEM and view 
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possible careers in STEM. My research addresses some of the potential avenues, 

including the vital role of self-efficacy (addressed in the next section), for using girls and 

women in STEM in the media as role models for viewers in the hope that this will 

encourage more young women to seek out careers in STEM, thus helping to build gender 

parity in STEM.   
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Chapter Three: Theoretical Framework 

 There are two main theories that outline the theoretical framework for this 

research. They are Bandura’s Social Cognitive Theory and the Interests as Identity 

Regulation Model, which builds on Bandura’s theory. As with most psychological and 

sociological research, there are many factors at play, specifically in regard to how 

individuals seek out, or identify with role models and how girls and women view careers 

in STEM. Bandura’s Social Cognitive Theory uses an understanding that individuals try 

to reproduce behaviours in others that they perceive as traits they would also like to have. 

This is useful to our understanding of role models, for if a young girl sees a behaviour 

exhibited by another that they view as desirable they may seek to copy that behaviour in 

order to attain the same desirable trait, in this case a career in STEM. Interests as Identity 

Regulation Model (IIRM) builds on Bandura’s idea by explaining that people are more 

likely to engage in a subject, or area of possible interest, if they feel it aligns with how 

they view themselves, or ideas of who they want to become. These two theories underline 

the importance of self-efficacy when it comes to understanding the influence that the 

media could have on young girls and women.  

Bandura’s Social Cognitive Theory 

My research seeks to understand how exposure to a female role model in STEM 

in the media could influence behaviour and/or interest in a career in STEM. I used 

Bandura’s Social Cognitive Theory as the theoretical framework for my research as it 

explains how people view and remember the behaviour of others and take on behaviours 

they view as successful or desirable. This framework allowed me to understand how 
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exposing young women to media that contains girls and/or women in STEM might have 

an influence, in some capacity, on science-interested girls.  

Bandura’s (1986, 1988, & 1989) social cognitive theory views human behaviour 

through a psychosocial lens, meaning both an individual’s cognitive function, (also 

referred to as personal thinking), and social elements influence the way humans behave 

and interact in society. Bandura believes there are three main inputs into how individuals 

interact and influence each other. These three inputs are the cognitive, social, and other 

personal and/or environmental influences and factors. Cognitive inputs include an 

individual’s memory, sensory processing, and an individual’s thought. Social inputs 

come from how individual’s experience and interact with others. Lastly, other personal 

and/or environmental inputs come from what influences individuals aside from cognitive 

and social inputs. These inputs could be from weather, climate, or related to how one 

views themselves, referred to as self-efficacy for this research. It is important to note that, 

while Bandura’s theory believes these three inputs influence our behaviours and the way 

in which we interact, all three factors do not always influence us at once, and they also do 

not influence us in equal ways. For some, the cognitive processes might be more 

prominent and for others the social may be more influential, but all three factors are 

evident when analyzing human behaviours (Bandura, 1989).  

Important to social cognitive theory is the concept of self-efficacy, which is a 

term used to explain an individual’s feelings towards their own ability to achieve tasks or 

complete goals, and so can be useful to the inquiry into what girls and young women feel 

like they could be successful in achieving a career in STEM. Social cognitive theory 
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proposes that exposure to specific circumstances, behaviours, opportunities, and/or 

situations may have lasting impacts on an individual’s self-efficacy (Bandura, 1986, 

2000). Self-efficacy is an important construct for social cognitive theory because it helps 

to explain how individuals’ views of themselves can impact their ability to achieve a 

specific task, or goal, and can impact their ability to consider specific subjects or fields as 

options or opportunities for themselves. For example, individuals with a high sense of 

self-efficacy may think they can accomplish difficult tasks and likely view themselves as 

someone who holds a specific set of skills that will allow them to accomplish specific 

tasks. Whereas alternatively, individuals with a low sense of self-efficacy may think they 

do not have the right skills or the right talents in general, or more specific to a task or 

goal.  In relation to this research an individual with high self-efficacy would see more 

career options, including STEM, as attainable (Hackett & Betz, 1981; Bandura, 1986, 

1989, 2000). Self-efficacy also helps to determine the success of a potential role model 

when it comes to influencing an individual. For example, role models who display 

unattainable attributes or skills can be seen to not align with one’s self-efficacy and thus 

not have a positive influence on an individual (Lockwood & Kunda, 1997 and Aish, 

Asare, & Miskioğlu, 2017). The opposite, however, is also true. Role models who reflect 

similarities with an individuals’ self-efficacy, such as interests, attributes, or opinions are 

more likely to also connect with those individuals (Hackett & Betz, 1981; Nauta, 

Epperson, & Kahn, 1998; Nauta & Kokaly, 2001; Gibson, 2004; Karunanayake & Nauta, 

2004; Quimby & DeSantis, 2006). Understanding what influences self-efficacy, both 
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positively and negatively, will help provide better context as to how we can encourage 

more girls to seek careers in STEM fields.  

There is a body of research that has found outside influences, such as STEM 

career counselling, positive experiences in a STEM subject, as well as access to STEM 

role models has a positive impact on girls’ self-efficacy towards STEM (Hackett & Betz, 

1981; Brown & Lent, 1996; Master, Cheryn, Moscatelli, & Meltzoff, 2017; & Falco & 

Summers, 2017). For my work I focused on the influence of role models, specifically 

female STEM role models in the media. As access to female role models in STEM has 

been shown to provide behaviours for girls and women to look up to and see themselves 

reflected in those role models and has the potential to encourage them to obtain careers in 

STEM (Hackett & Betz, 1981; Betz 1994; Lent, Brown & Hackett, 1994; Buck et al., 

2008; Gibson, 2004; Cheryan et al., 2011; Fuesting & Diekman, 2016; Van Camp, 

Gilbert, & O’Brien, 2019, and Porter & Serra, 2020).  

 Bandura’s Social Cognitive Theory aligns with the theory that there is a positive 

relationship between exposures to girl and/or women role models in STEM (Hackett & 

Betz, 1981; Packard & Wong, 1999; Buck et al., 2008; Ashby Plant et al., 2009). Ashby 

Plant et al.’s (2009) found that exposure to specific behaviours, in this case STEM-

related behaviours, increased an individual’s capacity to replicate those behaviours 

(Bandura, 1986, 2000). Studies by Packard and Wong (1999), Buck et al., (2008) and 

Plant et al. (2009) add to the body of literature surrounding the influence self-efficacy has 

on how young girls and women view others in STEM. These three studies propose that if 

a young girl or woman views individuals in STEM in a way that is not compatible with 
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how they view themselves, they will be unable to see that individual in STEM as having 

characteristic or behaviours that are attainable to them. Additionally, role models who are 

seen as unattainable may even cause young girls and women to feel deflated – having the 

opposite reaction that would be desired from a role model (Lockwood & Kunda, 1997). 

This point speaks to my research question about if female STEM role models in the 

media have the ability to influence how girls and women view STEM, and if so, how they 

might help to encourage more women into STEM careers.  

Searching out the possible role media plays in influencing young girls and women 

to choose STEM careers requires not only an understanding of the media landscape and 

gender-specific STEM stereotypes and role models but also an understanding of the 

research participants’ self-efficacy. Due to what is known already as evident by the body 

of literature, this study seeks to explore and build on the idea that the social experiences 

of girls and women, specifically exposure to girls and women in STEM in the media, can 

help inform their self-efficacy and influence their decision to pursue a STEM career path. 

Interests as Identity Regulation Model (IIRM) 

The Interests as Identity Regulation Model (IIRM) builds on Bandura’s social 

cognitive theory and provides a way of understanding gender differences in educational 

outcomes. IIRM assumes that individuals are more likely to engage in subjects that align 

with the perception they have of themselves or their desired perception. For example, an 

individual who believes they can succeed in STEM is more likely to engage in STEM-

related studies. IIRM’s underpinning hypothesis is that by devoting interest and 

dedication in a subject it will not only bolster a student’s knowledge around the subject 



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

48 

but it will shift how the students view themselves. This dedication will help to broaden 

the student’s perception of themselves through also identifying as part of the subject. 

(Kessels et al., 2014, p. 222).  The model proposes that self-efficacy is linked to a 

personal decision to seek out a specific path of study and that this decision-making 

process can be associated with their gender and the prescribed social context. (Hannover 

& Kessels, 2004, Kessels et al., 2014).  

Studies have used the IIRM to test assumed STEM stereotypes, such as STEM-as-

masculine, against individuals’ actual perceptions of STEM, and to increase 

understanding around gender inequality in STEM (Hannover & Kessels, 2004; Kessels, 

Rua & Hannover, 2006; Nosek et al., 2009; Steffens, Jelenec & Noack, 2010; Heyder & 

Kessels, 2013 Kessels, 2014; and Kessels et al., 2014). Studies using IIRM have found 

that one of the important predictors of lack of gender parity in STEM is girls’ self-

efficacy, which tends to be connected to both identifying as feminine and perceiving 

science-as-male stereotypes (Kessels, 2014). The IIRM has been used to look at why 

there are fewer girls and women in STEM than boys and men by analyzing how social 

interactions and experiences are different for each gender and how those differences are 

reflected in behaviour and interests (Hannover & Kessels 2004, Kessels et al., 2014, 

Kessels, 2014). For example, Kessels (2014) found that the IIRM reflects how the 

stereotypes related science-as-masculine can impact interest, performance, and choice for 

girls pursing STEM fields. The model was able to find that in general interest in STEM 

corresponded to a masculine identity and the relationship between girls’ personal identity 

and STEM interest was disproportionate compared to boys’ identity and interest. This 



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

49 

showed that the study participants were more likely to view STEM as a masculine area of 

study. The researchers concluded that students are more likely to be interested in STEM 

(& other subjects) when the image of that subject is seen to fit their own identity. In 

situations where the subject is not seen to fit an individual’s identity, they are more likely 

to be disinterested or absent from a subject. Because the IIRM suggests that the 

masculine stereotype of STEM is prominent, it is not surprising from this perspective that 

we often find fewer girls and women in STEM as it is not seen to fit the girls’ identity or 

self-efficacy (Kessels et al., 2014). My research uses this relationship as an underlying 

theoretical framework to make sense of how and why media role models are likely to 

have an impact on girls’ perceptions and their relationships to women and girls in STEM 

media.  

Summary 

Using Bandura’s social cognitive theory and interests as identity regulation model 

to guide my research allows for a theoretical perspective on how the media figures that 

individuals are exposed to may impact how they think and act. Realizing that individuals 

are more likely to engage with what they see in the media if it aligns with their own self-

efficacy (through the relevance and attainability of role models), helps us understand the 

important role of media in determining what careers may be of interest to young girls and 

women. This proposes the idea that girls are more likely to engage with STEM media in a 

meaningful way if what they see in STEM media aligns with how they see themselves. 

This research seeks to build on that by trying to understand the role media plays in how 
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exposure to STEM role models can help foster a connection, interest, and possibly career 

aspirations in STEM. 
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Chapter Four: Research Methodology, Design & Data Analysis 

Research Methodology  

 This research used a social constructionist approach in order to understand how 

young science-interested girls and women identify with the portrayal of STEM females in 

the media. A social constructionist approach is appropriate for this research because it 

asserts that interactions among individuals create our society (Burr, 2003; Schwandt, 

2007; Robson, 2011). Social constructionist studies of media effects on individual’s 

beliefs and self-concept accept that behaviour and thought can be influenced by societal 

inputs, such as exposure to girls and women in STEM in the media. “In principle there 

are as many realities as there are participants – as well as that of the researcher” (Robson, 

2011, p. 24). Understanding that humans are not objective in their thoughts and actions, 

and are only a product of their own reality that includes how society/the outside world 

has influenced them, is also important to a social constructionist approach. This approach 

focuses more on social constructions that are changing, such as the media landscape and 

it is impact, and not phenomena that is static. Lastly, this approach overwhelmingly uses 

qualitative approaches to data and analysis, which were also felt to be appropriate for the 

questions addressed in this study (Robson, 2011).  

Research Design  

This research used a qualitative multi-strategy design meant to analyze two 

separate data sets (Robson, 2011). The first part was a fixed-design questionnaire that 

included mostly open-ended questions to explore the STEM media influences 

experienced by young women and girls who are interested in STEM. The results of this 

questionnaire were discovered using a content analysis approach and were used to help 
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guide the second part of this study: a series of interviews conducted with adult women 

with STEM careers. The purpose of the second part of this research, the interviews, was 

to explore how media influenced the STEM professionals prior to them choosing a career 

in STEM. The interview data was analyzed using a thematic analysis with emergent 

themes.  

Questionnaires.  

Part one of the study was a fixed-design questionnaire and consisted of a 

population of young girls, aged 10 to 17 who had expressed in interest in STEM (n=115). 

This population will be referred to as the questionnaire participants or science-interested 

girls. The term science-interested girls refers to the fact that all questionnaire participants 

attended a non-compulsory, extra-curricular girls in STEM day, and therefore 

assumptions were drawn that the questionnaire participants were, at least to some degree, 

interested in science. The term does not go as far as to define the scope of interest in 

STEM the participants have, as it would obviously vary from participant to participant 

and over time. It is simply a term used to describe girls who chose to attend an STEM 

event on their own time. The questionnaire does ask the participants if they are interested 

in STEM career, but an interest in a STEM career is considered distinct from ageneral 

interest in STEM and attendance at an extra-curricular STEM day. A science-interested 

population was important to this research as instead of looking at why girls weren’t 

interested in STEM, I wanted to know why they were and what factors were important in 

influencing their interest in STEM from a media perceptive.  

The questionnaire asked the young girls to list the girls and women in STEM in the media 

they saw. The questionnaire participants were then asked to explain if they saw 
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themselves or felt a connection to the girls and/or women in STEM in the media they 

listed and how they felt those portrayals affected them, as well as answer what interest 

they had in a future career in STEM. The questionnaire asked questions that aligned with 

the theoretical framework, as it was seeking to understand if the girls could see 

themselves in the women in STEM in the media examples they were asked to list. 

Following the questionnaire participants into adulthood was out of scope for this master’s 

research due to time constraints. Instead, I used the interview participants as surrogates 

for what the questionnaire participants might say if interviewed as adults who chose 

careers in STEM. 

The first set of data was collected at two separate “girls in STEM” events hosted 

in Calgary by two different organizations that focus on girl-related programming (neither 

organization granted permission for their name to be used in this research). Instead of 

seeking out any girl between 10 and 17 regardless of interest in STEM, it was important 

for this research to be focused on girls already interested in some capacity in STEM. 

Because surveys could not be conducted on a population to seek out science-interest girls 

for the study, the study was done on girls who attended an extra-curricular STEM event, 

and an interest in STEM, to presumably varying degrees, was assumed based on 

attendance. I was looking at the connection between girl or woman STEM role models in 

the media and future career aspirations in STEM, so I was seeking girls who already 

would be perceiving some degree of relevance and familiarity with possible STEM role 

models.  
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Semi-structured interviews.  

The second part of the study consisted of semi-structured interviews with women 

who had established STEM careers (n=3). Semi-structured interviews were used because 

of their ability to ask fluid questions to each participant. Interview questions were 

constructed based on the results from the questionnaires and the literature. For example, 

given the questionnaire results, I wanted to understand if the women could remember 

girls or women in STEM in the media from when they were young and if those characters 

had any impact on them. I also wanted to understand what the women felt had changed 

since they were young in terms of the media landscape. These were big overarching 

questions that became the base of the interview questions. The semi-structured 

component of the interviews allowed for additional questions to be asked in order to dig 

deeper into a question, help keep the participant on topic, and to help guide the 

participant to answer the question in the manner it was meant to be. This style of 

interview also provided the flexibility to dig deeper into the idea that how girls and 

women in STEM are portrayed through the media impacts career decisions for women 

(Gill, Stewart, Treasure, & Chadwick, 2008). The study participants, referred to from 

here on out as the interview participants, were asked to reflect on the influence media role 

models had on their career decisions and to describe their current experiences with media, 

specifically in relation to STEM.  

Once the data were collected, a more thorough analysis was done separately on 

both the questionnaires and the interviews. The analysis for the questionnaire was 

conducted using an inductive content analysis approach, while the interview data was 

analyzed using a thematic analysis with emergent coding. The results from the 
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questionnaire and the interview methods were written up, and themes were pulled from 

both methods to see what similarities and differences stood out.  

Project Participants 

Both the questionnaire and interview participants were chosen because of their 

interests or work in STEM. For the questionnaire participants, interest was determined 

because the girls attended an extra-curricular girl in STEM day on their own time. There 

were no benefits or incentives for their attendance except a day of STEM activities. 

Existing interest was important because of research gaps in understanding the influence 

that media exposure to girls and women interested in or working in STEM has on career 

aspirations. The insights of these interview participants were used to help build on our 

understanding of how the media can influence one’s career aspirations, as well as how 

the media has changed over the last ten to twenty years. 

Using convenience sampling, the participants for the questionnaires consisted of 

115 science-interested girls aged 10 to 17 (Figure 1) who attended girl-only STEM 

events. 117 girls were in attendance in the combined two “girl-only” STEM events. Two 

participant surveys were omitted based on the fact that both those individuals already had 

careers in STEM, as they taught engineering in classrooms around Calgary. This left a 

total of 115 questionnaires that were included in this study. A general email went out to 

all potential event attendees. Only attendees who signed consent forms were invited to 

participate in the questionnaire. The age, and geographical distribution within the Calgary 

area of questionnaire participants depended solely on who attended the event and was not 

controlled beyond that.  
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The sample population of girls who attended a girls-only STEM event does not 

provide a representative sample of all girls in Calgary aged 10-17, and instead assumes 

that all participants had some interest in STEM given they were attending a “girls in 

STEM” day. Brickhouse, Lowery, & Schultz (2000) argued the importance of 

specifically studying science-interested girls to gain a better understanding of how girls in 

their study were engaging with science and what was shaping their self-identities. Too 

often, research on girls’ STEM interests focuses on their deficits or gaps looking for the 

ways in which they lose interest. For my research, an assumed interest in STEM is 

important in this study as it means the participants have a personal interest in STEM 

outside of the mandatory studies in the formal education system, which is how most 

children engage in science (Brickhouse, 2001). This study did not ask for any further 

explanation from the questionnaire participants who responded with a no when asked if 

they were interested in a career in STEM. Instead, this study looked solely to understand 

what factors were seen as important when it came to the influence that exposure to girls 

and/or women in STEM in the media had on science-interested girls.   

The events and hosting organizations included girls from rural and urban 

populations, and both hosting organizations actively encourage inclusion and racial and 

cultural diversity, although their efforts aren’t necessarily reflected in their membership. 

It is hoped that this convenience sample has provided results from a diversity of 

perspectives from science-interested girls aged 10-17, however, there is no way to 

measure the success of this as no personal, religious, education, or cultural information 

was collected beyond age. 
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No students over 17 attend the event. It is possible that given the events occurred 

in the first half of the year none of the 17-year-old participants had turned 18 yet. It is 

important to note that there were far fewer girls over the age of 15 than under the age of 

15 at the “girls in STEM” events where the questionnaires took place. It is possible that 

girls in STEM events are not a priority for young women who may have other things such 

as jobs, sports, or additional academic workloads, competing for their time. It is also 

possible that girls in STEM events are of a lesser interest to young women as they grow 

into adulthood.   

 

Figure 1 

Questionnaire Age Demographic 

The age category for the questionnaire was chosen because it is relevant when 

looking at career aspirations; it is around age 12 that children begin exploring career 

options and begin to seek out extra-curricular activities that will help shape decisions in 

their future (Murphy & Beggs, 2005; Archer et al., 2010). Later elementary school and 
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middle school years are important for career exploration, as this is when students begin to 

get involved in mentoring programs or take part in job shadowing, sometimes even 

becoming part of the work force (Magnuson & Starr, 2000). Girls that are in high school 

were surveyed, as they are beginning to make decisions that will directly influence their 

future career paths. For example, outside of the core-required classes, Calgary high 

school students are able to choose their classes. This includes the decision to take higher-

level science and math classes (after Grade 10), which will impact their ability to get into 

specific programs and courses in post-secondary studies.  

 This research conducted interviews with professional women in STEM fields in 

order to contextualize the responses from the questionnaire participants through 

understanding the perspective of women who were also science-interested between the 

ages of 10 and 17 and eventually went on to pursue and persist in STEM careers. The 

interview portion of this research consisted of three female participants who currently 

hold professional positions in a STEM field. Convenience and snowball sampling were 

used to select interview participants. Through connections through my professional 

network, I sought to find women under 35 years of age who had careers that the 

questionnaire participants most commonly mentioned as desired careers. The three most 

desirable careers as stated by the questionnaire participants were —doctor (medical 

field/vet), biologist (biology/vet), and engineer. The doctor, referred to as Dr. Erin in this 

study, is a late-twenties medical doctor completing her residency in Alberta and 

originally from Saskatchewan. The biologist, referred to as Meredith, is an early-thirties 

marine biologist with a masters in marine biology, living in British Columbia but 

originally from Quebec. Meredith is currently completing her PhD in Geography and 
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works as a marine educator. The engineer, referred to as Samantha, is a late-twenties 

environmental engineer, with a bachelor of engineering. She is current working for a 

municipal government in traffic engineering in Alberta, originally from Saskatchewan. 

 Both sets of project participants in this research provided unique opportunities to 

understand the impacts of the current STEM media landscape today. As well they provide 

insight into how the STEM media landscape of the previous couple of decades has played 

a role in encouraging young girls and women to seek out studies in STEM fields. And 

while the number of interview participants was limited, this portion of the research was 

done in addition to the questionnaire, and acted as a mechanism to create assumptions 

from the questionnaire in order to try to assess the longevity of the impact exposure to 

girls and women in STEM in the media could potentially have on young women. Given 

the timelines for this research using the two separate populations of project participants 

allowed for the best possible assessment of how the representation of girls and women in 

STEM in the media influences young girls and women’s career decisions.  

Instrumentation/Data Collection 

The first portion of this research consisted of paper questionnaires, which were 

handed out by the researcher at the STEM events before the event officially kicked off 

(see Appendix A). The questionnaire asked about the participants’ career aspirations, 

asked the participants to list girls and women in the media with interests or careers in 

STEM, and asked if they personally identify, in whatever way that meant to them, with 

any of the individuals they listed. Interview questions were then created from the 

questionnaire analysis and literature review (see Appendix B). The questions asked 

interview participants to reflect on the STEM girls and women that were in the media 
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when they were young, explain how, if at all, they identified with them, and if STEM 

girls and women as portrayed through the media influenced their career decisions. The 

interviews were conducted in person for Samantha and via Skype for both Dr. Erin and 

Meredith. Interviews were recorded on a hand-held, password-protected voice recorder.   

Definitions 

For the purpose of consistency, the definition of media for this study includes all 

forms, both fiction and non-fiction, from television and traditional radio, to podcasts, 

YouTube, and social media. For consistency this study will define someone in STEM as 

anyone working in science, technology, engineering, or math, as well as anyone working 

in these fields as a communicator or educator. In this study the terms girl or woman will 

refer to anyone who identifies as a female child or adult.  

Trustworthiness & Credibility  

To ensure credibility, data triangulation was used consistently throughout the 

analysis process as the main findings in the study were drawn from both the 

questionnaires and the interviews. The two data sources were also analyzed using two 

separate methods so that, where possible, the conclusions were drawn from more than 

one data set and analysis (Guba, 1981; Lincoln & Guba, 1985, and Robson, 2011). 

Additionally, consistent supervisor check-ins were also done to help increase credibility 

(Lincoln & Guba, 1985). All data was checked to ensure it was properly recorded from 

the paper questionnaires to digital text, as well as from the voice recording to digital text. 

The actual analysis of the data was documented through ongoing memoing for both the 

questionnaire and the interview data, and a thematic map for the interview data analysis 

(Figure 2) noting how coding categories were created and how the meaning of those 
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codes was interpreted throughout the analysis process (Lincoln & Guba, 1984 and 

Robson, 2011).  When necessary, additional post-interview questions were asked to 

ensure proper interpretation of the data (Lincoln & Guba, 1985; Koch, 1994; Tobin & 

Begley, 2004; Robson, 2011 and Nowell et al., 2017).  

The questionnaire participants were not specifically selected beyond the fact they 

attended a “girls in STEM” day in Calgary. Due to the age restrictions of these events, 

none of the attendees were under the age of 10 or over the age of 17. Beyond that, no 

measures were taken to ensure a diversity of participants were included and no personal 

identification data beyond age was collected. This audience was used as it was hoped 

that, if there were any significant relationship between exposure to girls and women in 

STEM in the media and desire for a career in STEM, it would stand out among an 

audience already interested in STEM. 

Data Analysis  

This research consisted of two separate analytical methods. The questionnaire data were 

analyzed using a qualitative content analysis with an inductive and manifest approach. 

The interview data were analyzed using a thematic analysis with emergent coding.  

Questionnaire data methods 

 A qualitative content analysis method was used to analyze the questionnaire data 

because this method pulls out important information from the data set and helps explain 

what the questionnaire participants were stating, and what effect what they were saying 

had on them (Green & Thorogood, 2004; Bloor & Wood, 2006; Elo & Kyngäs, 2008). 

Qualitative content analysis is able to classify written data, such as open-ended survey 

questions that were used in this research, into categories of similar meaning 
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(Abrahamson, 1983; Hsieh & Shannon, 2005; Moretti, van Vliet, Bensing, Deledda, 

Mazzi, Rimondini, Zimmerman, & Fletcher, 2011). The qualitative content analysis is 

thought to be appropriate for text data that requires the meaning of the data to be 

described and requires some degree of interpretation while remaining as systematic and 

objective as possible, which was deemed appropriate for this research because no follow-

up with the questionnaire participants was possible (Schreir, 2012; Cho & Lee, 2014). 

One of the main reasons this method was chosen over other qualitative methods is for its 

ability to use quantitative methods, such as counts, to help explain qualitative data 

(Downe-Wamboldt, 1992; Morgan, 1993). This method also provides the ability for the 

data to only be analyzed as it directly relates to the research question (Schreir, 2012). 

Because of this direct analysis it is thought to help the researcher stay closer to data, 

which helps to negate one of the weaknesses that is sometimes associated with this 

method, which is that it has a less established formal process (Cho & Lee, 2014). And 

lastly, a benefit to using qualitative content analysis is that it allows for large amounts of 

data to be analyzed (Cho & Lee, 2014), which was vital for this research with over 100 

questionnaires to process.  

An inductive approach to content analysis was used for this research. An 

inductive approach to content analysis allows for codes and themes to be created directly 

from the data, instead of creating the codes and themes prior to analysis (Hsieh & 

Shannon, 2005; Elo & Kyngäs, 2008). In addition to conducting an inductive content 

analysis, a manifest content analysis was also chosen as coding of the data was only done 

on what was actually written not on the underlying meaning of the text (Graneheim & 

Lundman, 2004). A manifest content analysis reduces subjectivity of the data and helps 
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analysis to remain as true as possible to what the questionnaire participants wrote 

(Graneheim & Lundman, 2004)  

The questionnaire analysis followed Mayring’s (2000) and Cho & Lee’s (2014) 

guide to the qualitative content analysis method. The initial step for the qualitative 

content analysis method with an inductive and manifest approach is to create the research 

question, followed by the choosing the type of data to be analyzed, in this case paper 

questionnaires that were transferred into Microsoft Excel. The third step is open coding, 

which is simply just an initial review of the data with notes, or memoing, being made of 

potential codes. The open coded notes, and the main data set were then reviewed and the 

formation of potential codes were noted. Coding of the text, including counts and 

percentages, was used to analyze information. Counts and percentages were used for 

information like age, or questions that could be categorized into yes, no, and maybe, such 

as the question “are you interested in a career in STEM”. For example, 41 girls, or 35.7 

percent of participants stated yes to wanting a career in STEM. Counts and percentages 

of themes were used when appropriate based on the nature of the question, theme, and/or 

the occurrence of themes. Emergent coding helped characterize the data being analyzed 

and allowed me to assign codes to words or phrases that had meaning in relation to the 

research question; often this was the repetitiveness of a questionnaire answer (Gibbs, 

2007 & Schreir, 2012). Here, question-by-question, coding was conducted by 

highlighting cells colours that matched with the aligned codes. For some questions, there 

were a short number of codes and those questions were not grouped into more broad 

themes. For example the question, are you interested in a STEM career, only had three 

possible answers and therefore further analysis was not done on this question. However, 
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for codes that were more numerous the codes were then classified into second-order 

coding (Creswell & Clark, 2011; Robson, 2011) also known as revised coding (Mayring, 

2000 and Cho & Lee, 2014). Here I was able to analyze a relationship between the codes 

in order to pull out broader themes in the next step. The codes were used to better 

understand why participants answered in a specific way, which helped broaden the 

understanding of the themes. For example, many participants answered that what they felt 

they had in common with the girl and/or woman in STEM in the media they listed was 

that they too had an interest in a specific subject. This allowed me to understand the role 

of interest when it comes to connecting with potential role models in the media, it and 

opened up greater questions as to if interest is a driver in connecting role models or if 

interest stems from exposure to a role model. Codes were reviewed several times for 

accuracy and were revised depending on what was learned during review, as is 

appropriate in content analysis. Once a final set of codes was decided on, themes began 

to emerge and these were noted as the final categories, or themes (Mayring, 2000; Cho & 

Lee, 2014). From there interpretation of the results was then summarized in findings, and 

then compared with the interview findings to create the discussion and recommendations.   

The questionnaire analysis is presented in order of the questionnaire questions 

(Appendix A), starting with number two as the first question “what is your age” is 

discussed in chapter four, under project participants.  

Feelings of attainability analysis.  

For question two, “When you see or hear girls or women in the media, fiction or 

non-fiction, (YouTube, T.V., movies, radio, social media, etc.) do their accomplishments 
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seem like something you can also achieve?”  the responses were coded into nine 

categories (Table 1).  

Table 1  

Do the accomplishments of Girls and/or women in the media seem achievable coding? 

 
Yes  

Yes – if I worked head 

Yes – but it depends what/if I’m interested 

Maybe/sometimes 

Maybe/sometimes but it might seem unrealistic/I could do 

example but not example 

No/no answer/no idea 

No/probably not – too unrealistic 

Unusable response (unreadable or unintelligible), 

Conditional responses response that could not be accounted 

for in other categories 

 

 

These responses emerged from the data, and were not something I was explicitly looking 

to obtain. Exceptionally interesting responses were responses such as “I feel that if I see 

someone in the media I know that I can be like them if I really want to but sometimes 

their stories and photos have been played with to create unrealistic expectations”, and 

“when I see women on the media I feel like they show what I can achieve because 

sometimes in the domain of science there is a big male domination”.  
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The numbers of responses in each code were counted in order to understand the 

general relationship between what the participants experienced in regard to girls and/or 

women in STEM in the media and their own abilities to accomplish something similar to 

the girls and/or women in the media. Almost all the participants answered in a yes, no, or 

maybe style. While some participants provided more context for their answers, others did 

not. Since the question did not ask the participants to provide more context the initial nine 

categories were combined to make up five general themes. These themes were: yes the 

participant felt they could accomplish what they saw in the media, no the participant did 

not feel they could accomplish what they saw in the media, maybe or sometimes the 

participant felt they could accomplish what they saw in the media, and unusable 

responses. It was easy to code all the responses as the language was straight forward and 

a yes, no, maybe, or sometimes could be pulled from all the participants with the 

exception of the three who had unusable responses.  

This analysis helped identify what successes, limits, and barriers to feeling 

inspired or as if one can achieve something similar to what potential role model achieved 

in STEM as represented in the media. This can be used to understand how girls are or are 

not identifying with girls and women in STEM in the media, and how these girls and/or 

women are influencing those who consume these media products.  

Examples girls and women in STEM in the media analysis.  

Question 3A asked “which girls or women do you see in the media (e.g., on TV 

shows, radio, podcasts, social media, YouTube, etc.) who are interested in or have careers 

in science? They can be from fiction (e.g., TV comedies and movies) or non-fiction (e.g., 

documentaries and news)”. The first analysis of this question was to see how many 
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participants listed an example. To do this, a simple read of the answers in an excel 

spreadsheet was done. All the participants who listed an example were put into one 

category, regardless of the answer listed or level of detailed provided, and all the 

participants who either left the question blank, or wrote that they could not think of an 

example, were put into another category.  

Next, the girls who listed an example had their examples broken into three 

categories based on the examples they provided (Table 2).  

Table 2 

Categories to Group STEM Examples 

STEM example(s) 

Non-STEM example(s) 

Both STEM related example(s) and non-STEM related example(s) 

 

To be considered a STEM related example, the character had to be seen to work, study, 

or be interested in STEM. This could include characters who were doctors, characters 

who work in outer space, superheroes who worked in STEM – even in unrealistic settings 

or circumstances, characters who at one point or another in their development showed 

interest in science, and individuals who work in science education or communication. For 

example, one participant mentioned that the character, Stephanie Tanner from Full House 

was an astronaut. While this character was only dressed as an astronaut for part of one 

episode, an individual’s connection to this character and this character’s representation of 

an astronaut, even a very short amount of time, could have provided the grounds for 

expanding the participants interest in science. Had the participant not mentioned that the 
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Full House character Stephanie Tanner was an astronaut then this example would not 

have been considered STEM. Examples that focused on magic, bakers/cooks, or bail 

bond agents were not counted as STEM-related examples. As this study defines STEM as 

natural sciences, engineering, mathematics, information and technology sciences, social 

and behavioural sciences (Xianglei & Weko, 2009), and health sciences, if the example 

was not a STEM subject, it was left out of the count, as this allowed for the focus to 

remain on the research question (Schreier, 2012; Cho & Lee, 2014)   

The categories of STEM related example(s), and both STEM related example(s), 

and non-STEM related example(s) were further analyzed to assess if the examples listed 

were fiction, non-fiction or both. This analysis was then compared with age to see if there 

was a relationship between fiction and non-fiction examples and age. This was done 

because I expected that the results would show more examples in the “both” STEM 

related example(s) for the older ages as they have likely been exposed to more examples 

through school and the media as they have been around longer to experience the variety 

of programming. 

Next, the examples that listed an actual name of individual in the example were 

counted and categorized into fiction, non-fiction or both. This is much like what was 

done previously but instead this time it solely focused on examples that provided actual 

names of characters or individuals in the media instead of overall examples, which 

included titles of media programs that did not necessarily mention a specific individual, 

or character. The names of the individuals were then counted to see how many times 

specific individuals occurred as examples. Then, for those who listed examples that did 

not contain an individual’s name but instead just a descriptor of the character or the name 
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of a show, book, podcast, YouTube channel, or movie, those examples were broken down 

into three categories fiction, non-fiction, and general statement. General statements were 

responses such as, “I have seen a few movies and media posts with women in STEM”. 

The next step was to look at both the names of shows, movies, etc. as well as individual 

characters mentioned and what show etc. those individuals belonged to, which allowed an 

analysis of how many times a show, movie, etc. was mentioned in total.  

There was one outlier that was not a STEM character but was mentioned more 

than once, and as such it is noted in the findings. Since several girls listed more than one 

example, the answers were analyzed to see how many examples girls listed. The 

categories for this analysis were one to six, as that was the range for number of examples 

listed.  

Lastly, the examples were grouped according to the type of media platform on 

which the example(s) the participants listed were found (Table 3). The responses from the 

participants covered the following media platforms: television, movies, books, podcasts, 

YouTube, a radio show, and more than one platform.  

Table 3  

Media Platform Type for STEM Examples 

Television 

Movies 

Books 

Podcasts 

YouTube 

Radio show 
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More than one platform 

 

Some examples could be included in more than one category, for example Hidden 

Figures, which is both a book and a movie, and individuals such as Amelia Earhart and 

Jane Goodall, who have been featured in many media platforms. If the example listed by 

the participant could not be identified or found on any media platform via a Google 

search, the example was not counted. This analysis included both a count for the number 

of total examples in the following categories: television, movie, book, podcast, YouTube, 

radio show, and more than one platform. As well, a count was conducted for how many 

participants listed examples in each of those categories.  

Attributes in common analysis.  

The answers to question 3B, “do you have anything in common with these girls or 

women, or is there specific ways you feel inspired by them?” were analyzed to 

understand how the participants connected with the examples they mentioned in question 

3A. The types of answers varied widely, and a total of seventeen categories were found 

during the analysis. Several of the answers were associated with more than one category 

and as such the total number of answers associated with categories totals more than 115 

(Table 13). There were two outliers that were not associated with any categories, and one 

quote that was worthy of specific mention due to the detailed explanation of the 

participant’s feelings. The number of responses that were associated with each category 

were marked as such and tallied. Due to the importance of this question, the categories 

stayed true to the participants responses and were not coded further to prevent 

assumptions.  
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Responses to the question 3B mentioned was also compared against the responses 

from the question 5 “are you interested in a career in STEM”, in order to see if there was 

a link between having something in common with the examples girls and/or women the 

participants listed and a desire for a career in STEM. For the purposes of this analysis, it 

did not matter if the example the participant listed was from the media or was connected 

to STEM as this analysis was testing to see if the findings aligned with the interests as 

identity regulation model, in order to see if the questionnaire participant listed having 

something in common with the examples they listed. A STEM connection was necessary 

for this analysis, and all of the examples except two had connections to STEM. There 

were seven possible categories, or codes that responses could fit into they were (Table 4). 

Table 4  

Categories for Attributes in Common and Desired STEM Career 

Participant listed an attribute in common and stated yes to wanting a career in STEM 

Participant listed an attribute in common and stated maybe to wanting a career in STEM, 

Participant listed an attribute in common and stated no to wanting a career in STEM 

Participant did not list an attribute in common and stated yes to wanting a career in STEM 

Participant did not list an attribute in common and stated maybe to wanting a career in STEM 

Participant did not list an attribute in common and stated no to wanting a career in STEM 

No answer 

 

Feelings of attainability.  

Question four, “When you see girls or women who work or are interested in 

STEM in the media how does that influence your feelings towards science?” used 
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Bandura’s social cognitive theory to help understand if exposure to girls and/or women in 

STEM in the media could have a positive influence on the questionnaire participants 

perception of STEM. The answers were analyzed and initially placed into 16 categories 

(Table 5).  

Table 5  

Categories for how participants stated exposure to girls and/or women in STEM in the 

media influenced their feelings towards STEM 

No 

No answer 

Not really 

No idea 

I don’t know 

I don’t care 

No thoughts 

Makes me motivated/interested 

Excited to learn 

Inspired 

Want to achieve 

Encourages me to find a job in STEM in the future 

Makes me happy to see women represented equally 

Outliers 

Unusable responses  
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To understand the breakdown of how the participants generally felt about the impact 

women in STEM in the media had on their ability to feel that they could achieve 

something similar, the 16 categories were clumped into five that aligned with yes, no, 

sometimes/maybe, unusable responses and outliers. Excluded answers meant the answer 

could not be understood, or that what the participant answered was irrelevant to the 

question. Outliers were answers that had a great amount of detail or included an answer 

that could not fit into any of the other categories. For example, some outliers were “when 

I see girls or women in STEM it influences my feelings to want to do science, although 

I’m not into science’, and ‘I don’t see many, but I would like to see a girl who is good at 

math”.  

The answers in question four were compared to the answers in question 3A 

“Which girls or women do you see in the media (e.g. on T.V., radio, podcasts, social 

media, YouTube, etc.) who are interested in or have careers in science”? The results from 

these two questions were compared in order to understand if participants who listed girls 

and/or women in STEM examples also listed that their perception of STEM was 

influenced by the presence of girls and/or women in STEM in the media. This helped to 

build an understanding around if exposure to potential role models who shared the same 

gender identity as the questionnaire participants played a role in how the participants 

viewed STEM. This also helped to gain insight into the role of self-efficacy, specifically 

if the participant was able to list girls and/or women in STEM in the media but stated that 

it did not impact their perception of STEM. There are many possibilities for a lack of 

connection, one being that their perception of STEM, and/or those who are involved in 

STEM was not compatible with their perception of themselves, otherwise known as self-
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efficacy (Hackett & Betz, 1981; Bandura, 1989, 2000). Another possibility for a lack of 

connection could be the lack of seeing the role model as attainable, as when a potential 

role model is viewed as having unattainable characteristics or achievements it can leave 

the viewer feeling deflated (Lockwood & Kunda, 1997, and Aish, Asare & Miskioğlu, 

2017).  

This analysis was important since there were participants who did not list an 

example, and question four gave them an opportunity to state that although they were not 

able to list an example, they still felt the presence of women in STEM in the media 

influenced their feelings towards science. This comparison also acted as a second method 

of gauging the connection between the participant who listed examples and the impact of 

those examples. This analysis was categorized into seven categories, including: influence 

but no example, influence and example, no influence but an example, no influence and no 

example, maybe/sometimes, outliers, and excluded. The outliers included statements that 

could not be excluded due to the fact the response answered the question but not in a way 

that provided conclusive evidence that reflected how the participant felt about the 

presence of girls/women in STEM. The remaining outliers include answers that were 

difficult to assess if there was in fact an influence, highlight personal connection, 

example was not from the media but does highlight a connection, vague example but 

possible influence, and desire for a specific kind of role model.   

Career analysis.  

Question five, “Are you interested in a career in STEM”, allowed for the 

participant to choose one of three answers yes, no and maybe. The answers to this 

question were numerically counted. Question six asked “What careers are you interested 
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in and why”? To analyze this question the type of career, the girls listed were first 

categorized into five categories (Table 6). 

Table 6  

Desired Career Type 

STEM career 

Non-STEM career 

Both STEM and Non-STEM career 

No answer/I don’t know 

Vague answers 

 

The category both STEM and  Non-STEM career meant more than one example 

had to have been listed, and a vague answer was one that could not be categorized 

elsewhere, for example, “I want to help people”.  

When it came to deciding if the type of career listed was going to be considered a 

STEM career in this research, I found that there are many different definitions of STEM 

and depending on the organization some fields were included or excluded. For example, 

The United States Department of Education defines STEM as natural sciences, 

engineering, mathematics, information and technology sciences, and social and 

behavioural sciences (Xianglei & Weko, 2009). For this research, Xianglei and Weko’s 

(2009) definition was followed with the exception that this research also considered 

health sciences (i.e., nurses, paramedics, doctors, pharmacists, etc.) as STEM fields. This 

is a widely debated topic but for the purpose of this research the health sciences were 

included as both questionnaire participants and interview participants listed examples of 
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girls and/or women in STEM in the media that practiced and/or studied in the health 

sciences field.  

The types of careers the participants listed that fell within the STEM fields varied 

widely. Several girls listed more than one example so the number of examples (130) 

ended up being larger than the number of participants (n=115). Participants that 

responded stating they wanted to be a teacher were only included as a STEM career if the 

participant stated they wanted to be a teacher for the STEM fields. If the participant 

stated they wanted to be an art or English teacher, they were not included as stating they 

wanted a STEM career. Participants mentioned a total of twenty-eight different STEM 

career classifications. 

Answers from question threeA. “Which girls or women do you see in the media 

who are interested in or have careers in science?” and question five. “Are you interested 

in a career in STEM?”, and question six “What careers are you interested in and why?” 

were analyzed to see if there was a connection between if the participant wanted a career 

in STEM, the type of career in STEM the participant wanted, and the examples of girls 

and women in STEM in the media the participant provided. The first analysis looked at 

the job categories created in the question six analysis and compared it against question 

threeA’s answers. If there was a connection, it was highlighted and noted. For example, if 

the participant listed Temperance Bones from the television show Bones as their example 

of woman in STEM in the media and then also listed that they wanted to be a forensic 

anthropologist, this was considered important and highlighted as such. This finding was 

then further compared to the answers the participants provided when asked if they were 

interested in a career in STEM. This analysis took place in Excel and cells were coded in 



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

77 

order to account for different responses. For example, if a girl listed a job that was related 

to the career or interest of the girl and/or women in STEM in the media they listed, then 

the cells would be coded as such, as this was considered significant. Furthermore, if they 

also answered yes to wanting a career in STEM it would also be noted in the coding, 

which helped to identify the participant had a significant interest in STEM and possibly 

sought out a specific role model because of their interest in STEM or was drawn to 

STEM because being exposed to a girl or women in STEM in the media. This analysis 

was important as it allowed for insight into if exposure to specific girls/women in STEM 

in the media encouraged the participants interest in a specific career path.  

The next analysis conducted looked at how each questionnaire participant 

responded to question five. Each of these answers was given a specific cell colour in 

Excel. Next, I analyzed to see if the participant listed an example of a girl and/or women 

in STEM in the media. If they did, their responses were given the same cell colour as 

those who listed yes to wanting a career in STEM; if they did not, they were given their 

response was given the same cell colour as those who listed no to wanting a career in 

STEM. Therefore, if a questionnaire participant listed yes to wanting a career in STEM 

and listed a girl and/or women in STEM in the media both answers would have the same 

colour and be easily distinguished when looking for a relationship between exposure to 

girls and/or women in STEM in the media and desire for a STEM career. 

Interview data analysis methods 

Interview transcripts were analyzed using thematic analysis with emergent 

coding. Thematic analysis is a flexible analysis method that is straight forward enough 

for a new researcher, such as myself, to understand and use (Robson, 2011). This analysis 
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method was chosen because it is useful for phenomena exploration that does not require 

much interpretation, provides easy communication to those outside of the study area, and 

is able to synthesize large amounts of data in an academically acceptable manner (Braun 

& Clarke, 2006; Robson, 2011). Since these interviews were not anonymous and were 

semi-structured, follow-up questions could be asked both during the interview and post-

interview, for clarification purposes or to get a participant to elaborate on a statement, 

this meant the interpretation bias of the data could be reduced. Thematic analysis was the 

correct method for this research because it allows for coding and themeing networks that 

are easy to follow and can represent textual (voice to text) data well (Nowell et al., 2017).  

One of the main concerns over the thematic analysis method is often that there are 

poor descriptions of how the analysis (coding, themeing) is done. However, with rigours 

analysis descriptions, thematic maps, (Robson, 2011) and data triangulation, thematic 

analysis can provide credible and trustworthy information (Lincoln & Guba, 1985; Tobin 

& Begley, 2004; Braun & Clarke, 2006; and Robson, 2011). 

Thematic analysis with emergent coding has five steps (Creswell & Clark, 2011; 

Robson, 2011 and Nowell et al. 2017). The first step is familiarizing oneself with the 

data. This included listening to the data a couple of times, transcribing the data from 

voice to text, listening to the voice again while following along with the text to check for 

errors and noting down initial ideas for codes from the data (Table 1).  



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

79 

Table 7  

Initial Idea for Codes 

STEM examples 

Non-STEM examples 

No other examples 

Something in common with example 

Likeability of example 

Fictional/unrealistic 

Participant likes 

Participant is good at 

Family 

Friends 

High School 

Other careers 

Path to career 

Current media 

Social Media 

Gender Stereotype 

 

Step two was to create introductory codes by conducting thorough reads of the 

data and assign those codes to specific excerpts from the data, in this case the interview 

transcript (Table 2). For my research, this meant coding each question separately. When 

additional questions were asked in order to gain a deeper or clearer understanding of what 

the interview participant was saying, those answers were included as part of the original 
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question asked prior to needing additional questions to clarify or understand the interview 

participants response. A total of seventeen codes were assigned to words or phrases based 

on how the question was answered, repetitiveness, or as a direct correlation between the 

literature and the questionnaire results (Miles & Huberman, 1994; Gibbs, 2007; and 

Robson, 2011). Unlike the questionnaires, the actual question themselves did not provide 

context for cross analysis among questions; instead, the questions laid the framework for 

the participants to tell a story and provided time and space for the participants to reflect 

on their childhood experiences as well as current day experiences with STEM media.   

Table 8 

Interview Codes 

Table 8  

Interview Codes 

Number Codes 

1 Media examples  

2 Interested in a STEM Career 

3 Always interested in STEM 

4 Other STEM career options 

5 Non-STEM careers 

6 Took all high school science classes 

7 

Took science and math because they liked them and were good at 

the subjects 

8 

Didn’t know they were going to be the professional they are now 

when they were in high school 
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9 Studied other subjects in post-secondary to start 

10  Media is more accessible and diverse today 

11 Social media increased access and the type of media out there 

12 Fictional and unrealistic portrayals of women in the media  

13 Relatable due to interest, and intelligence similarities 

14 Discussed show among friends 

15 Watched show with family 

16 Sick family member 

17 Family vacation  

 

Step three was to collate the codes and identify themes. This was done by checking codes 

and themes within the context of the transcript and assessing if the theme reflected what 

was being conveyed by the interview participants, and made sense for the entire dataset 

(Robson, 2011 and Nowell et al. 2017). These sometimes appeared as something one 

participant said repeatedly, as something two of the participants stated, something all of 

the participants stated, something that directly connected with the literature, or the 

findings from the questionnaires. These themes were then summarized using references 

such as the quotes from the interviews, the questionnaires, or the literature.  

 Step four was the creation of a thematic map or network (Figure 2). The purpose 

of this step is to layout the codes and show how they were collated into themes (Goldbart 

& Marshall, 2004; Robson, 2011; and Nowell et al. 2017).  



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

82 

 

Figure 2 

Collated codes into themes  

Finally, step five was the integration and interpretation stage, otherwise known as 

the creation of the findings. The findings of this research describe in detail the important 

themes and the interpretations that are made from those themes (Robson, 2011; and 

Nowell et al. 2017). 

Ethics  

Prior to conducting any research this project was approved by the Royal Roads 

research ethics board. Since part of this research contained collecting data from a 

vulnerable population, all questionnaire results are anonymous. Both the young women 

who participated and their guardians were sent a letter of research intent as well as a 
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consent form at least one week before the collection of the data. Both the participant and 

their guardian signed the consent form before the researcher invited the young women to 

participate. There was no pressure to participate in the questionnaire, and the researcher 

had no contact with the girls prior to the questionnaire. The researcher (who is a 

volunteer with the organizations that hosted the “girls in STEM” days and has completed 

a vulnerable persons and criminal record check, which is on file with the organizations) 

handed out the questionnaire.  

For the interview portion of this research, any issues of trustworthiness in regard 

to what a participant stated or how that statement was interpreted were mitigated by the 

researcher, either through asking the participate to clarify a response in the interview or 

by contacting the interview participant post-interview for clarification during the analysis 

portion. All interviews were recorded using a password protected hand-held voice 

recorder and are kept in a locked cabinet at the researcher’s home, and will be destroyed 

5 years post-thesis defense. 
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Chapter Five: Findings 

The findings in this research are broken down into two main sections: 

questionnaire findings and interview findings. Next the questionnaire findings are broken 

down into 12 sections based on questions that were asked, questionnaire responses, 

coding and themes. And lastly, the interview findings are broken down into four major 

themes that arose from the coding of interview responses. 

Questionnaire Findings 

The 12 sections in the questionnaire analysis, from a qualitative content analysis 

with inductive and manifest methods were created from the questionnaire items, the 

participant responses to those items, coding, and themeing.  In some cases, the question 

was best analyzed using frequencies. The use of frequencies to describe qualitative 

responses is consistent with the content analysis method that I used. Some questions were 

cross-analyzed with others in order to understand the data better. For example, the 

question “what careers are you interested in and why” was cross analyzed with the girls 

and/or women in STEM in the media examples the participant listed to see if the 

examples they listed matched their desired career. The twelve sections in the 

questionnaire findings include: examples of girls and/or women in STEM in the media; 

age and type of example listed; media platform; multiple examples and important 

outliers; attributes in common with women and/or girls listed in STEM in the media; 

analyzing for self-identification and self-efficacy; character connection; impact of 

exposure to girls and/or women in in STEM on self’s perception of STEM; career in 

STEM; desired career; and connections – career in STEM, career example, girls and/or 

women in in STEM in the media example. 
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Examples of girls and/or women in STEM in the media.  

An analysis of the questionnaire’s second question, “which girls or women do you 

see in the media (e.g., on TV shows, radio, podcasts, social media, YouTube, etc.) who 

are interested in or have careers in science?” provided insight into what characters in the 

media the questionnaire participants had noticed. The examples they listed (Table 9) were 

allowed to be from fiction (e.g., TV comedies and movies) or non-fiction (e.g., 

documentaries and news). This question was intended to help gain insight into what, if 

any, significant names, shows, books, etc. that stood out to these girls. Out of the 115 

interview participants, 75 (64.10 percent) girls listed some kind of example. Out of the 75 

girls who listed examples, 70 of the examples were considered STEM related, and 72 

girls listed an example that can be found in the media. Sixty-two girls (53.9 percent) 

listed an example that was both STEM related and found in the media. No participants 

listed males in STEM in the media, with the exception that two girls listed “the girls from 

Bill Nye the Science Guy”.   

Regarding specific names of women or girls in STEM and in the media, 24 girls 

listed one or more fictional characters and 11 girls listed one or more non-fictional 

characters. A total of 35 girls listed names of specific women or girls in STEM and in the 

media. However, one girl listed a mix of both fiction and non-fiction names (line 4, Helen 

Keller non-fiction, and four fictional examples) and seven girls who listed the character 

Amy Farrah Fowler from The Big Bang Theory did not specify that they knew the actor 

who plays her, Mayim Bialik, is a scientist in real life as well. One girl did state “the girl 

who plays Amy from the Big Bang Theory”, which alludes to the fact she is aware that 
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Mayim Bialik is a trained scientist with a PhD in neuroscience; for that reason, this 

example was included in number of girls who listed non-fictional characters.  

The most common individual that was named was Amy Farrah Fowler from The 

Big Bang Theory with eight mentions, it is important to note that not a single one of these 

mentions were of the actor’s real name, Mayim Bialik. Meredith from Grey’s Anatomy 

had four mentions, Temperance Brennan from Bones, Jane Goodall, and Kari Byron from 

White Rabbit all had three mentions. Bernadette from The Big Bang Theory, Happy from 

Scorpion, Lisa Simpson from The Simpsons and Amelia Earhart all had two mentions. 

Amy from the show Heartland was mentioned once by character name and once by actor 

name (Amber Marshall), (Table 9). Out of the 36 women or girls in STEM and in the 

media mentioned only nine were mentioned more than once, two were non-fiction while 

six were fictional characters. Again, Amy Farrah Fowler was considered an outlier for 

our inability to determine whether the questionnaire participants (aside from the one 

participant mentioned previously) knew that Mayim Bialik, the actress who plays Amy, is 

a trained scientist. Typically, one might want to consider Amy Farrah Fowler a fictional 

character based on the fact that her character on The Big Bang Theory was fictional. 

However, given the extent that Amy Farrah Fowler was listed as an example woman in 

STEM in the media by participants when compared to the other scientists on The Big 

Bang Theory, I believe that Amy Farrah Fowler stands out above the others because she 

is not only a professional actor playing a scientist, she is also a professionally trained 

scientist. This makes her an outlier in this study as no other characters mentioned played 

fictional scientists but were also professional scientist. All of the most commonly listed 

examples were from television shows with the exception of Jane Goodall and Amelia 
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Earhart, although it is possible participants who listed these women were exposed to them 

on television it cannot be said for certain. 

Table 9  

Most Common Names of Girls and/or Women in STEM in the Media Mentioned 

Name of Girl or Women in STEM in the Media Times Mentioned 

Amy Farrah Fowler (The Big Bang Theory) 8 

Meredith Grey (Grey's Anatomy) 4 

Temperance Brennan (Bones) 3 

Jane Goodall (multiple platforms) 3 

Kari Byron (White Rabbit) 3 

Bernadette Rostenkowski (The Big Bang Theory) 2 

Happy (Scorpion) 2 

Lisa Simpson (The Simpsons) 2 

Amelia Earhart (multiple platforms) 2 

 

Only 30 girls answered a show, book, podcast, YouTube channel, or movie as 

their example of women in STEM in the media. 18 girls listed fictional media examples, 

while 11 listed non-fictional media examples, for a total of 29 media examples listed. 

Five girls did state very general comments regarding women in STEM, for example “I 

have seen a few movies and media posts with women in STEM. I think there were some 

superhero movies and I have seen articles in the news”. None of these five general 

examples were included the total 29 examples. Also, one girl (line 93) answered two 
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examples, one that is fictional (Star Trek) and another that is non-fiction (Hidden 

Figures).  

The most common media examples include Jurassic World with four (specifically 

highlighted “girl from Jurassic World”, with two mentions that she was a scientist, one 

that she was a palaeontologist, and one that she had red hair), Hidden Figures with four, 

Grey’s Anatomy and Star Trek (one specific mention of Into the Darkness) with three, 

Patient Zero, Bill Nye the Science Guy, and Project MC2 all with two mentions (Table 

10). The two most listed non-individual media examples were both from movies. Out of 

the seven most listed non-individual media examples three were movies, three were 

television shows and one, Star Trek, fits into both categories, as it has been both movies 

and television shows. The one specific mention of Star Trek, being a remark about Into 

the Darkness, does refer to a movie but the other two mentions of Star Trek are non-

specific.  

Table 10  

Most Common Media Examples (individual and character names not mentioned) 

Media Example Times Mentioned 

Jurassic World (movie) 4 

Hidden Figures (book & movie) 4 

Grey's Anatomy (television) 3 

Star Trek (television & movie) 3 

Patient 0 (movie) 2 
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Bill Nye the Science Guy 

(television) 2 

Project Mc2 (television) 2 

 

Overall, the most commonly mentioned examples of both individual and non-

individual media were The Big Bang Theory with 11 mentions (eight Amy Farrah Fowler,  

Bernadette Rostenkowski, and one Leslie Winkle), Grey’s Anatomy with seven mentions 

(four by name and three by title of show), and Jurassic World with five mentions (one by 

name and four my title of movie). Bones (three by name of character, and one by 

description of character/name of show), Star Trek (one by name, two times by mention of 

the title, and one by specific movie title), and Hidden Figures (mention of the movie or 

book) were all mentioned four times. Kari Byron from White Rabbit was mentioned three 

times (all by name), Heartland was mentioned twice (two different characters), Divergent 

was mentioned twice (one-character name and one movie mention), and Patient Zero, 

Bill Nye the Science Guy, Project MC2 were all mentioned twice by the name of the show 

or movie (Table 11). The diversity of examples that were stated by the questionnaire 

participants reflects the diversity and magnitude of media programs available to youth 

today.  
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Table 11  

Overall Frequency of the Most Common Girls and/or Women in STEM in the Media 

Examples 

 

Media Example 

Times 

Mentioned 

Character or Individual Names 

Mentioned 

Media 

Mentioned 

The Big Bang 

Theory 11 11 0 

Grey's Anatomy 7 4 3 

Jurassic World 5 4 1 

Bones 4 3 1 

Star Trek 4 1 3 

Hidden Figures 4 0 4 

White Rabbit 3 3 0 

Heartland 2 2 0 

Divergent 2 1 1 

Patient 0 2 0 2 

Bill Nye the 

Science Guy 2 0 2 

Project MC2 2 0 2 

 

Age & type of example listed.  
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A total 62 girls, or 53.9 percent of participants, listed an example of a girl or 

women in STEM in the media when asked, “which girls or women do you see in the 

media?” Responses to this question were compared to age to see if there was anything 

that stood out regarding age of the girls and the type(s) of example(s) they listed (Table 

12).   

Table 12  

Analysis of the Type of Examples Listed Compared to Age 

Age of 

Questionnaire 

Participant 

Fictional (% of 

age category) 

Non-

Fiction 

Both 

Fiction & 

Non-Fiction Unknown No Example 

17 0 2 (40%) 1 (20%) 1 (20%) 2 (40%) 

16 2 (66.7%) 0 0 1 (33.3%) 0 

15 3 (42.9%) 0 0 3 (43%) 0 

14 10 (38.5%) 4 (15.4%) 2 (7.7%) 1 (3.9%) 9 (34.6%) 

13 11 (36.7%) 5 (16.7%) 0 2 (6.7%) 12 (40%) 

12 8 (21.6%) 7 (18.9%) 6 (16%) 1 (2.7%) 15 (40.5%) 

10&11 0 1 (14.3%) 0 1 (14.3%) 5 (71.4%) 

Total 34 19 9 10 43 

 

The most common type of example was fiction, with 34 girls listing only fictional 

examples. It is important to note that it is possible participants listed more than one 

fictional or non-fiction example, but for the purposes of this example, we were just 

looking to see if there was a relationship between and type of example (fiction, non-
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fiction, no example or both fiction and non-fiction). All girls who listed Amy from The 

Big Bang Theory, with the exception of one girl, were categorized into the both columns. 

This is because all of the girls, except one, listed at least two examples, or they made a 

clear statement that they knew that the actor who plays Amy from The Big Bang Theory 

is a trained scientist. Even if they listed a fictional example (e.g. Amy from The Big Bang 

Theory), they were put into the category as stating both fiction and non-fiction examples. 

One participant that only listed Amy did not include a clear statement as to knowing that 

the actress was in fact a trained scientist so this example was put into the fictional 

category.   

Non-fiction had a total of nine questionnaire participants who only listed non-

fictional examples from women or girls in STEM in the media. Two participants listed 

“the girls from Bill Nye the Science Guy”, and these two examples were considered non-

fiction.  Of those nine girls, one was aged 17 (20%), two aged 14 (7.7%), and six aged 12 

(16%).  

Ten participants listed an example that could not be classified as fiction or non-

fiction and as a result was classified as unknown. This category encompassed general 

phrases that did not provide much context for an example. For example, one of the 

statements was, “I have seen girls on TV introducing the news, and they have 

talked/showed us a girl scientist showing us different stuff”, and another one was, “I 

don’t remember the scientist(s), I see some scientists in brief parts of movies or 

documentaries sometimes”. There were ten questionnaire participants whose answer to 

the question, “which girls or women do you see in the media (e.g., on TV shows, radio, 

podcasts, social media, YouTube, etc.) who are interested in or have careers in science? 
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They can be from fiction (e.g., TV comedies and movies) or non-fiction (e.g., 

documentaries and news)” fell into this category. Of these participants one was aged 16 

(20%), three were aged 15 (43%), one aged fourteen (3.9%), two aged 13 (6.7%), one-

aged 12 (2.7%), and one aged ten to eleven (14.3%). 

The results of this analysis found that a total of 43 girls listed no example. Of 

those 43 girls two of them were aged 17 (40%), nine of them were 14 (34.6%), 12 were 

13 (40%), 15 were aged 12 (40.5%), and five were aged ten to eleven (71.4%) (Figure 3).  

The assumption was that by examining the type of example given by age we 

would expect to see more “both” for the older ages as they have likely been exposed to 

more examples through school and the media as they have been around longer to 

experience the variety of programming. The results do not reflect that as only two 

participants aged 15 and older listed both, important to note that both of these participants 

were 17 and this accounted for 40 percent of all participants in that age group. While this 

might seem significant, an equal number of 17-year-olds were unable to list an example 

at all showing no identifiable relationship between the age of 17 and the ability to list 

examples. However, when it came to not being able to list an example, the highest 

percentage per age category went to the ages ten and eleven, with 71.4 percent of the 

participants in this age category unable to list an example, which justifies my initial 

desire for an age range of participants from 12 to 18. Also, important to note is that 40.5 

percent and 40 percent of participants 12 and 13 years of age, respectively, did not list an 

example.All participants in the age categories of 15 and 16 listed an example, however 43 

percent of 15-year-old participants did list a general, no descriptive, and example. In 

order to better understand the relationship between age and ability to list girls and/or 
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women in STEM in the media examples, a large sample size of girls aged 15 to 17 is 

needed.   

 

 

Figure 3 

Age and Girl and/or Women in STEM Media Example 

Media platform.  

Using the sixty-two girls and women in STEM in the media examples listed by 

participants, a further analysis regarding the type of media platform (i.e. television, 

movies, books, YouTube) the examples were associated with was done in order to 

examine what type participants were most engaging with (Figure 4). This analysis 

showed that television shows were mentioned thirty-three times while movies were 

mentioned six times. However, many participants listed more than one example, or an 

example that could fit under more than one category (i.e. Star Trek being both a movie 

and a television show), and this accounted for twenty examples from participants. If the 
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participant stated an example that could be under more than one category but specified 

further to make it obvious on what platform they were exposed to the example, the 

example was counted in the appropriate category. For example, if the participant stated 

“the women from the book Hidden Figures”, this example was then counted as a book. 

Some examples such as Temple Grandin, Amelia Earhart, Jane Goodall, Helen Keller 

and Roberta Bondar have been mentioned in various media and could be categorized in 

several media platform categories, but since none of the participants specified where they 

saw or heard of this individual, I categorized them in “more than one media platform”. 

Two books and one podcast were mentioned as standalone examples.  

 

Figure 4 

 

Type of Media Platform Example per Participant 
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An additional count was done on how many television programs, movies, books, 

YouTube channels, podcasts, and radio shows were mentioned (Figure 5). This count 

looked to see how many examples from each media platform were mentioned overall. 

These examples could be mentions of a specific character from the media platform, the 

title of the program, or simply a description that was easy to decipher. All examples had 

to be connected to girls or women in or interested in STEM in the media. Thirty different 

examples from television programs were mentioned: thirteen from movies, eight that 

were not specified, three from books, and one from YouTube, Podcast and Radio Show 

platforms. The eight that were not specified included examples that could not be placed 

into any of the other media platforms. This was because either the participant did not 

specify how they were exposed to the example (i.e., just simply mentioned Star Trek or 

Hidden Figures which could fall into more than one category), or they mentioned a more 

general example of a woman in STEM that they could have been exposed to from any 

media platform. This category consisted of Temple Grandin, Amelia Earhart, Helen 

Keller, Jane Goodall, Roberta Bondar, Star Trek, Hidden Figures and National 

Geographic.  
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Figure 5  

 

Overall Media Platform Distribution 

 

Multiple examples & important outliers. 

It was common that girls listed more than one example of a girl and/or women in 

STEM or of a media example portraying girls and/or women in STEM. 43 girls listed 

only one example, 17 girls listed two, six girls listed three, four girls listed four, three 

girls listed five, and one girl listed six (Figure 6), for a total of 82 STEM and media 

examples listed; this is not including duplicates because, as mentioned above, several 

girls listed the same example (i.e., Amy from The Big Bang Theory was listed eight 

times). Also important to note was that there was eight individuals who mentioned a mix 

of fictional media examples and individual examples, as well as non-fictional media and 
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individual examples. For example, one questionnaire responded: “Claire from Jurassic 

World” and “three women in Hidden Figures”, another responded listed Temperance 

Brenna from Bones, and Roberta Bondar, a Canadian astronaut. Responses that included 

Amy Farrah Fowler from The Big Bang Theory were not included in this count for fiction 

and non-fiction, as we are unable to clarify if the questionnaire participants meant the 

character from The Big Bang Theory or the actual actor Mayim Bialik.  

 

 

Figure 6  

 

Number of Examples of Girls and/or Women in STEM in the Media per Participant who 

listed an Example 

 The one outlier from this information that did not fit into any other coded 
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her character in the Harry Potter series, Hermione, once. None of these three mentions 

counted as STEM however, she was the most referenced non-STEM example.  

Attributes in common with women and/or girls listed in STEM in the media.                                                                                                                          

In response to the examples of girls and/or women in STEM in the media the 

participants listed, the next question was, “do you have anything in common with these 

girls or women, or are there specific ways you feel inspired by them? Which ones and 

why?” Within the responses to this question four themes arose, as presented next.  

The most common answer to this question referred to the theme of “no/no 

answer/I don’t know/not sure/not really.” This possibly reflects that these individuals 

were not able to connect with any of the girls or women in STEM in the media they have 

seen.  These responses could also show which shows either the lack of effort in reflecting 

on their personal connection to the examples they listed, the fact they did not list an 

example and have no ideas to draw from. One participant answered the question by 

stating “again, I don’t see much of them on the media,” showing that she has identified a 

lack of visible girls and women in STEM in the media.   

The second most common answer was the theme of “I like/am interested in/want 

to be blank and the example they listed also likes/is interested in or is blank”. This 

answer poses two ways of looking at the findings. One being that the participants sought 

out this type of media/character/individual because they were interested in the subject and 

therefore were not initially exposed to this topic via the example they listed, or they were 

exposed to this media/character/individual and have come to be interested in this topic as 

a result. One participant responded, “in science I love learning about space because I 

think it's cool to learn about something outside of our world that we can't physically see 
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like the T.V. show”. This shows she appreciates experiencing and learning about space 

through television, and that is something she is interested in. Another participant 

responded by stating, “I like women who study dinosaurs cause I like dinosaurs and I 

want to see them”, which alludes to the fact that her interest in dinosaurs is what connects 

her with other women who study dinosaurs. The role of what came first – exposure to a 

girl and/or women in STEM in the media or interest – requires further research.   

The third most commonly stated answer followed the theme of “strong, 

determined, ability to overcome barriers, independent, brave, and confident 

characteristics”. Since all the questionnaire participants in this study belonged to a girl-

focused organization, one could assume that these young women have been exposed to 

the fact that gender barriers still exist and have learned that these barriers do not define 

them. Therefore, by being exposed to examples of girls or women who are strong, 

confident, and capable of overcoming barriers, they may feel like they have that in 

common. One of the participants responded to the question,  

“I feel inspired by Princess Bubblegum because she's strong, confident and very 

smart. I like her because that's how I want to grow up as”. 

And another participant answered,  

“Women in science influence me to become more open to mathematics and 

science. They make me feel more open to new learning and help me feel more 

confident”.  

This answer, while not directly stating that confidence is something they have in common 

with girls or women in STEM in the media, this participant has stated that she has been 
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influenced by exposure to women in science and this has had an impact on her interests in 

math and science.  

The fourth most common theme was “intelligent, smart, & nerd”. The responses 

along this theme were from girls that identified that the girls and/or women in STEM in 

the media they listed had characteristics such as intelligent, smart and nerdy in common 

with the project participant. This theme is interesting because, while it might be what 

some girls have in common with girls or women in STEM in the media, it could also be a 

characteristic that other girls feel disconnects them with girls or women in STEM, and 

makes them unrealistic (Betz & Sekaquaptewa, 2012).  

There were three-outlier responses were found to not fit into any of the themes, 

and were considered unrelated to what other project participants responded. The first 

outlier response stated, “Autism and science is like baking”. While the second part of that 

paragraph does not seem to associate with the question, the first part indicates that this 

individual felt a connection to the woman in STEM they listed because of their personal 

experience with autism. The person they listed was Temple Grandin, who was is an 

animal science professor at the University of Colorado; diagnosed with autism, she has a 

movie made about her life and is an autism spokesperson (Grandin, 2012). The other 

outlier stated, “Maybe but I'm inspired by men as well”, she was the only girl out of the 

115 participants to state that when it comes to personal attributes in common with women 

or girls in STEM in the media, that gender did not matter to her when it came to an 

association with women and STEM. It is important to note that this individual did not list 

any women or girls in STEM in the media. The third outlier stated, “I am inspired by all 

of these women mainly because I am interested in the fields they work in (biology & 
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astronomy) but also because of their approach to science. They have a very powerful 

presence and an inspiring approach to the world's greatest mysteries. I have a feeling they 

are a lot smarter than me, but I feel like I can share in their passion and enthusiasm. To 

me, they convey the idea that science isn't necessarily about being smart; it's about being 

curious”. This participant showed wisdom, well beyond her age of 17. It is interesting 

that an individual this thoughtful, and with such intelligent use of language feels, that the 

women she sees in STEM in the media are a lot smarter than her, and that she can only 

share their passion and enthusiasm, not their talent, or intelligence. However, the 

participant then comes around and states that she has the understanding that science is not 

about being smart but about being curious, which is a concept not seen in any of the 

answers by other participants in both the questionnaire and the interview. It seems this 

participant understand that anyone with a curious mind can be a scientist but that she has 

been exposed to exceptional scientists in the media and possibly feels that success in 

STEM equates exceptional brilliance.   

Table 13  

Attributes Questionnaire Participants felt they had in Common with the Girl and/or 

Women in STEM in the Media Examples they listed 

Category 

Number of 

associated 

responses 

No/No Answer/I don’t know/Not sure/Not really 41 

No - I don’t see women or girls in STEM in the Media 2 
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I have nothing in common because I’m not interested in STEM 2 

I like/am interested in/want to be blank and they like/are interested 

in/are blank 

26 

Strong/determined/overcome barriers/independent/brave/confident 19 

Intelligent/Smart/Nerd 9 

Inspired 7 

They/I/She –work(s) hard 6 

Physical Attribute 5 

Break stereotype 4 

Fun/open to learning 4 

Age 4 

Follow dreams 2 

Make the world a better place/make a difference 2 

They’re realistic/they have normal lives 2 

Family Relationship 2 

Outliers 3 

  
 

Analyzing for self-identification & self-efficacy. 

To understand the relationship between participants identifying that they had 

something in common with the girl and/or women in STEM in the media that they listed 

as examples, and interest in a STEM career an analysis was done between the two 

corresponding questions in the questionnaire. The questionnaire questions were, “do you 
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have anything in common with these girls or women, or is there specific ways you feel 

inspired by then? Which ones and why?” and the question are “you interested in a career 

in STEM”? This related to the interests as identity regulation model, as it speaks to 

connecting with individuals who have similar interests yourself, or having a desirable 

characteristics, talents, or interests.  

A total of seven categories came from this analysis (Table 13). Within the results, 

I was looking to see if participants who listed something in common with the girl and/or 

women in STEM in the media they listed were more likely to also be interested in a 

career in STEM, and if the girls who did not list anything in common were more likely to 

not be interested in a career in STEM. Out of the participants that listed yes to a career in 

STEM, more of them listed an attribute or interest in common with the girl and/or women 

in STEM in the media they listed (25) than did not list an attribute or interest in common, 

but still stated yes to wanting a career in STEM (ten). Additionally, more participants 

who said no to a career in STEM did not list an attribute or interest in common (17) than 

those who said no and did list an attribute in common and also said no to wanting a career 

in STEM (13). For the participants that listed maybe to wanting a career in STEM, there 

seemed to be no significant relationship between their answer and stating they had an 

attribute or interest in common with the girl and/or women in STEM in the media they 

listed.  

These findings reflect that questionnaire participants who stated an attribute or 

interest in common with the girl and/or women in STEM in the media they listed were 

more likely to also be interested in a career in STEM. Again, speaking to Bandura’s 

social cognitive theory which holds that an individual’s self-efficacy plays a role in 
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determining their ability to see a goal or tasks as achievable, if the questionnaire 

participants are able to have something in common with the girl and/or women in STEM 

in the media they listed, that it is likely a reflection of their own self-efficacy. These 

findings are also reflective of the interests as identity regulation model, which of course 

builds on Bandura’s social cognitive theory, in that it would predict that the questionnaire 

participants are more likely to state a desire for a STEM career if they think they obtain 

the skills to be successful at it. The fact that many who stated yes to wanting a career in 

STEM also stated having something in common with the girls and/or women in STEM in 

the media they listed means they likely do not see traits in the media characters that could 

pose barriers to them being successful in a STEM career. For example, this would include 

the questionnaire participants who do not feel that the girls and/or women in STEM in the 

media they listed are smarter than them or have extra-special skills or talents that they 

personally do not.  

Table 14  

Relationship Between Desire for Career in STEM in the Media the Questionnaire 

Participants listed 

Category Number of Participants 

Yes in common & Yes to career in STEM 25 

Yes in common & Maybe to career in 

STEM 25 

Yes in common & No to career in STEM 10 

No in common & Yes to career in STEM 13 



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

106 

No in common & Maybe to career in 

STEM 24 

No in common & No to career in STEM 17 

No Answer 1 

Total Responses  115 

 

Character connection & self-efficacy  

The answers for the question, “when you see or hear girls or women in the media, 

fiction or non-fiction (YouTube, T.V., movies, radio, social media, etc.) do their 

accomplishments seem like something you can also achieve?” were separated into nine 

categories (Table 14). The most significant answer to this question was yes (68), 

including yes – if I work hard, and yes but depends what/if I’m interested. One of the 

participants responded by stating,  

“Yes, it is definitely easier to feel inspired by a discovery or a field (for me at   

 least) when the scientist is female. I am not entirely sure why this is but there is 

  definitely a feeling of "if she can do it I can to".  

Women in science provide role models that younger girls interested in STEM careers can 

relate to. Another participant responded by stating,  

“I feel that if I see someone in the media I know that I can be like them if I really 

 want to but sometimes their stories and photos have been played with to create 

 unrealistic expectations”.  

This shows these participants’ have confidence in their ability to achieve what they see 

other girls and women in STEM in the media accomplish. It also shows that they 
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recognize that some of these accomplishments take hard work, or be exhibited as 

unrealistic or fictional (i.e., superheroes), and/or might be something the participant is not 

interested in.  

The second most answered response is maybe, sometimes and maybe/sometimes 

– but it might seem to unrealistic or I could do blank but not blank (26). This shows that 

there is some hesitation, or realistic expectations of what the participant themselves can 

accomplish. One of the participants responded to this question by stating,  

“Mainly in the media (more of YouTube, news, etc.) I think that I can accomplish 

what they can (if I have the right training) because they are in the real world and 

they have made their way up the social ladder to get there. But, for women in 

scripted media I don’t think I can be like them. Most of the time because in the 

stories they are in it seems like the sexism and worlds like that have disappeared 

altogether.” 

Another participant answered both yes and no, and as such ended up in the maybe 

category. She responded by stating,  

“When I see people on science fiction shows no, when I see girls on a non-fiction 

show yes”.  

It is especially interesting to see that some participants responded that what the girls 

and/or women in the media do might not be realistic.  

Lastly, the participants that stated no, probably not, no idea, and no – too 

unrealistic (17). Reflected again the theme of unrealistic, which has also been seen in 

those who answers yes, and maybe, one participant stated,  
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“No because they can do parkour, gymnastics, computer science, chemistry and 

do incredible things”.  

This shows that the portrayal of the girls and women in STEM in the media she has been 

exposed to have been exceptional examples, and not relatable for her. Another participant 

responded by stating,  

“Many girls who are in science are not represented strongly by the media. The 

ones we do see are strong women who show the road bumps they have 

overcome”.  

This reflects participants’ perception that it is not your average person being reflected in 

the media; instead, it is the ones who have had to overcome obstacles. Some other 

participants also just simply responded no, or had another reason for stating no, although 

none as significant as being unattainable or unrealistic. One participant stated, 

“Not really to be honest. I know that anything is possible but I don’t know if I 

have the drive to accomplish something big in STEM”.  

Again, this statement perpetuates the stereotype that STEM requires extra work or 

exceptional skills (Cheryan, Master, & Meltzoff, 2015). This also shows that many 

science-interested girls have sufficient self-efficacy, which allows them to believe that 

the accomplishments in STEM made by other women are also accomplishments they may 

also achieve. These data also reflect that interest in the topic does drive the feelings of 

many of the questionnaire participants.  
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Table 15  

Self-efficacy for the Type of Success the Example girls and/or Women in STEM in the 

Media the Questionnaire Participants listed 

Category Number of associated answers 

Yes 48 

Yes – if I work hard  9 

Yes – but it depends what/if I’m 

interested 

11 

Maybe/Sometimes 15 

Maybe/Sometimes – but it might seem 

unrealistic, I could do _ but not_,  

11 

No/No answer/No idea 11 

No/Probably not – too unrealistic  6 

Unusable responses 3 

Exceptionally interesting responses not 

accounted for in other categories 

1 

 

Impact of exposure to girls and/or women in STEM on the self’s perception 

of STEM.  

This question, “when you see girls or women who work or are interested in 

STEM in the media how does that influence your feelings towards science?” was 
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intended to better understand if a person’s exposure to media that had girls or women in 

or interested in STEM influenced their personal perception of STEM fields.   

Table 6 

Media Exposure and Influence - General 

Category 

Number of 

Responses 

Yes 61 

No 40 

Sometimes/Maybe 3 

Excluded 6 

Outliers  5 

 

The results (Table 16) found that sixty-one participates stated that their feelings 

towards STEM changed when they were exposed to girls and women in STEM. This is 

significant in that over half (53 percent) of the participants claimed to have some positive 

connection to being exposed to girls and women in STEM. 20 girls, or 17.4 percent of the 

sample, stated that exposure to girls or women in STEM in the media made them 

motivated, interested, excited to learn, and inspired (Table 16). One participant stated, 

“I feel empowered when I see women in the science community because they are 

the people that break the stereotypes and I admire that”.  
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This is especially important when looking at motivators for encouraging young women 

into STEM careers and reflects that, at some level, exposure to girls and/or women in 

STEM in the media helps the perception of STEM.  

Eleven girls stated that the girls or women they saw in STEM in the media 

encouraged them to find a job in STEM in the future. This is an especially interesting 

find as provides a direct relationship between exposure to girls and/or women in STEM 

in the media and desire to seek out a career in a STEM field, albeit only 9.6 percent of the 

sample answered in this way. One example of a participant who answered in this manner 

is,  

“It empowers me and makes me feel like getting a job in the STEM field is more 

realistic. It also makes me realize how many more things there are to discover in 

the world and inspires me to work towards discovering them”.  

It is interesting that this participant said that seeing girls and/or women in STEM in the 

media makes getting a job in STEM more realistic. It would be interesting to see how 

other participants answered a question that focused directly on this idea. More research is 

needed in order to understand this relationship. An experiment on a group of girls who 

have all listed examples of girls and/or women in STEM in the media could possibly 

increase the percentage of participants by stating that this has encouraged them to seek, 

or being interested in seeking, a career in STEM. But, given that only 62, or 53.9 percent 

of participants listed an example, that means 17.7 percent of participants who listed an 

example also stated that exposure to girls and/or women in STEM in the media 

influenced their desire to seek out a career in STEM.  
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Eight girls stated that the girls or women in STEM in the media seemed relatable, 

realistic, and achievable. Eight said that it made them feel like they could also achieve 

what those girls and women were doing, while another eight girls also listed that they 

found it cool, interesting and fun. Six girls stated that they liked seeing women 

represented in STEM, and another six girls also stated that it shows that STEM is for girls 

and that girls can be anything. Three girls stated that these women and girls made them 

want to work harder. Two girls listed that it was cool women can be in STEM. Forty 

participants said their feelings were not changed, while three said sometimes or maybe. 

Six participant’s answers were excluded from this analysis as their statements were vague 

or off topic and made it difficult to assess if they felt any influence from the presence of 

girls and women in STEM in the media. Further analysis found that twenty-five 

participants answered “no/no answer/it doesn’t/not really/no idea/I don’t know/I don’t 

care/no thoughts”. Eight participants stated that it doesn’t really influence their feelings, 

while four stated that they were not interested in STEM. Five participants stated that they 

have not seen girls or women in STEM in the media, and two stated that they were 

already interested in STEM and found no influence in the presence of women in STEM 

in the media. Three participants stated they were sometimes or maybe influenced by the 

presence of girls or women in STEM they saw in the media.  

Some of the outliers, which could not be further categorized into one of the other 

16 categories had some interesting, noteworthy comments. For example, one participant 

stated,  

“When I see girls or women in STEM it influences my feelings to want to do 

science, although I'm not into science”.  
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This was interpreted to mean this participant feels a significant amount of influence when 

exposed to girls and/or women in STEM in the media, even though they are not actually 

interested in the subjects. Another outlier stated,  

“I don't know anyone in the media but when I meet real girls or women who like 

it inspires me”.  

This was interpreted to mean that influence from first-hand, or in-person experiences 

with girls or women in STEM have had an impact on this participant’s perception of 

STEM. The third outlier stated, “from the beginning I always love science and wanting to 

be a great scientist like other scientists”. This statement does not imply what impact girls 

and/or women in STEM in the media has had on them but it does suggest that this 

participant is, at the time of this questionnaire, interested in seeking a career in science. 

The fourth outlier participant for this question stated,  

“I don’t see many, but I would like to see a girl who is good at math”.  

This participant was the only participant in the questionnaire to identify a topic-specific 

need for a role model in STEM. The fifth outlier stated, 

“I already know that maybe a career in science is not for me, but for all my 

friends that do think that even though it’s a mans world now, they can definitely 

join the game”.  

This participant identified that, while maybe STEM is not something they are interested 

in, there is a need for more females in the field.  
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Table 16  

Media Exposure and Influence – Specific 

Category Number of Responses 

No/No answer/It doesn’t/not really/no idea/I don’t know/I 

don’t care/no thoughts  

25 

It doesn’t really influence my feelings 8 

Not interested in STEM 4 

Haven’t seen girls/women in STEM in the Media 5 

Already interested in STEM therefore no influence 2 

Sometimes/Maybe 3 

Makes me motivated/interested/excited to learn/inspired/want 

to achieve 

20 

Encourages me to find a job in STEM in the future 11 

Relatable/realistic/achievable  8 

Makes me want to work/study hard 3 

I can achieve this (this being what they are seeing in the 

media) 

8 

Looks cool/interesting/fun 8 

Cool women can be in STEM 2 

Makes me happy to see women represented/equality 6 
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Shows STEM is for girls/girls can be anything 6 

Excluded 6 

Outliers 5 

 

Answers in this category were also compared with the results from the 

questionnaire’s second question, “which girls or women do you see in the media (e.g. on 

TV shows, radio, podcasts, social media, YouTube, etc.) who are interested in or have 

careers in science?,” to see if those who listed girls/women also listed having their 

perception of STEM influenced by those women, or if the participants who did not list 

any girl/women examples also did not have their perceptions of STEM influenced by the 

presence. This distinction is important, since one cannot assume because they did not list 

any names or media examples that they did not recognize that there are in fact 

girls/women in STEM in the media. 

Thirty-five girls listed that seeing girls and women in STEM in the media 

influences them and also listed an example (Figure 7). This could represent a relationship 

between exposure to girls and/or women in STEM in the media and positive influence (in 

terms of encouraging interest or seeking out a career in STEM) of these girls and women 

on those who consume their media products. Twenty-three participants stated the seeing 

girls and/or women in STEM in the media did not influence them, but they did list an 

example. This makes sense since, just because someone can list an example, does not 

mean they feel influenced by them. Twenty-one participants stated that seeing girls and 

women in STEM in the media influences them but didn’t list an example woman/girl. It 



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

116 

is possible they were speaking in general terms but were not able to identify any 

examples from memory. Seventeen girls stated that seeing girls and women in STEM in 

the media didn’t influence them and also did not list any examples. This makes sense 

because it can be difficult to be influenced by an idea if you have no concrete examples 

to follow. There were two girls who stated maybe, one did not list an example while the 

other one did and there were sixteen responses to both questions that could not be 

analyzed against each other in any sensible manner. These findings reflect the complex 

nature of understanding how  

 

Figure 7  

Impact of Exposure to Girls and/or Women in STEM in the Media 

individuals connect with the world around them. It also drives home previous findings 

that state that an existing interest in STEM is important in order for the questionnaire 

participants to feel a connection to what they are seeing in the media. For example, an 
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individual who is not interested in sports, or does not feel they have athletic skills, would 

likely have difficulty with connecting to athletes in the media. This finding aligns with 

research that has shown that individuals are more likely to connect with role models 

when they feel the role models’ accomplishments are relevant to their own (Lockwood & 

Kunda, 1997) or when a role model has similar interests to their own (Hackett & Betz, 

1981; Nauta, Epperson, & Kahn, 1998; Nauta & Kokaly, 2001; Gibson, 2004; 

Karunanayake & Nauta, 2004; Quimby & DeSantis, 2006; Van Camp, Gilbert & 

O’Brien, 2019; and Porter & Serra, 2020). 

Career in STEM. 

To understand the participants interest in a career in STEM, the questionnaire 

asked “are you interested in a career in STEM”? The participants had three answers to 

select from yes, maybe or no. Of course, the fourth option was to not answer at all. 41 

(35.7%) girls circled yes, 54 (47%) circled maybe, 18 (15.7%) circled no and two (1.7%) 

did not answer (Figure 8). For the purpose of further analysis, the two who did not 

answer are included in the no responses and stated as no or no answer. This means 82.7% 

of participants are considering or not sure yet about a career in STEM. One can presume 

that prior to actually completing the requirements for a specific career path, some that 

currently think that a career in STEM is not for them, or of no interest to them, or that 

things could still change. It is important to note that pursuing a career in STEM almost 

always requires a post-secondary education, which can be a costly barrier to some. It is 

possible that some girls who answered no did so because they see the costs associated 

with seeking a post-secondary education in STEM as a barrier. In order to better 

understand why some young women are not considering a future in STEM, it is 
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recommended that further analysis be done, possibly in the form of an interview or 

detailed questionnaire that can provide insight into the various reasons why someone 

might not be considering a career in STEM.  

 

Figure 8  

Interest in a STEM Career 

Desired career.  

In order to understand what types of careers (more specifically STEM careers) are 

of interest to the participants, the final questions on the questionnaire asked “what careers 

are you interested in and why?” The majority of the girls did not list why they wanted a 

specific career and the ones that did list a reason did not provide a detailed enough 

answer to conduct an analysis. As a result, that portion of the question was not analyzed.  

Fifty-nine (51.3%) participants listed a career that was related to the STEM fields, 

fifteen participants listed careers that were both STEM and non-STEM, meaning they 

listed more than one type of career. Thirty participants listed a non-STEM example, nine 
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participants listed no example or stated they did not know, and two participants listed a 

vague answer in which no conclusion could be drawn (Figure 9).   

 

 

Figure 9  

Type of Desired Career 

The most frequently listed STEM career type was careers in the medical field 

(13), which accounted for ten percent of examples. When careers in the medical field 

included with all fields that fall within the human-medical field (doctor, dentist, 

orthodontist), it equalled out to 25, or 19.2 percent of the total responses. The second 

most significant career that was mentioned was the biological field that was mentioned 

eleven times or 8.5 percent of examples. When the biological field was included with 

veterinarian examples, it equalled twenty-three, or 17.7 percent of the total responses. 

Since the general field of biology includes both human and animal health, when the 

general medical field, veterinarian, biology, doctor, dentist and orthodontist fields were 
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calculated together, it accounted for forty-eight of the responses, or 36.9 percent of the 

examples. This is significant as studies have shown that girls are more likely to cite 

wanting careers where they help people or care for others (Jones, Howe, & Rua, 2000).  

The other significant examples were engineer (11) and architect (10). Engineer 

was significant as, in Canada, only 12 percent of the registered professional engineers are 

female (Schwartz, 2015). Both geology and careers in space, including rocket science, 

NASA engineer, astronomer, and astrophysics were mentioned seven times, which again 

is significant due to the lack of females currently in these types of careers (Schwartz, 

2015). Psychology, palaeontology, computer science, forensics (both science and 

anthropology) were all mentioned four times. Archaeology, environmental 

(environmentalist and science), and chemist were all mentioned three times. Examples 

that were mentioned twice include geneticist, pathology, video games, math, and 

scientist. Six examples were mentioned only once and they include meteorology, 

anthropology, accountant, oceanographer, theorist and astrology. Both theorist and 

astrology were considered in the STEM field for this analysis because of the ways in 

which the participant may understand the fields; or, in the case of the astrology example, 

the participant also stated they wanted a career in biology, and chemistry, so it is possibly 

they meant astronomy not astrology.  
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Table 17  

Desired Future Career 

Example Number of Responses 

General medical field (medical researcher, 

biotech, chiropractor, health care, 

pharmacy, medical history, nurse, 

paramedic) 

13 

Veterinarian  12 

Biology (zoology/animal biology/wildlife 

biology) 

11 

Engineer 11 

Architect 10 

Geology 7 

Doctor (dermatologist, radio-oncologist, 

neurologist, pedoncologist, pediatrician)  

7 

Space (rocket science, NASA engineer, 

astronomer, astrophysics) 

7 

Teacher (2 science, 1 math, & 2 non-

specific) 

5 

Dentist/Orthodontist 5 

Psychologist 4 

Paleontology  4 

Computers science/technology 4 
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Forensic science/anthropology 4 

Archaeology 3 

Chemist 3 

Environmental (environmentalist, 

environmental things, environmental 

science) 

3 

Geneticist  2 

Pathology 2 

Video Games (programmer, design) 2 

Math 2 

Scientist 2 

Meteorology 1 

Anthropology  1 

Accountant 1 

Astrology (questionable) 1 

Theorist 1 

Oceanographer 1 

 

Connections - career in STEM, career example, girl and/or woman in STEM 

in the media example. 

Given the list of examples of girls and/or women in STEM in the media the 

participants had listed, and the number of questions surrounding how girls and/or women 

in STEM in the media has impacted their attitude toward STEM or made them feel like 

they can accomplish something similar, it was important to see if these examples were 
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also reflected in the desired careers the participants stated. The number of girls who listed 

a job that relates to their women or girl in STEM in the media example was nineteen, or 

16.5 percent of all participants. Out of those nineteen whose career choices aligned with 

their girl or women in STEM in the media examples, 12 of them said yes to a career in 

STEM, seven said maybe to a career in STEM, and none of them said no to a career in 

STEM. This reflects that there is possibly some misunderstanding between what a STEM 

career is, or that some of the girls listed more than one type of career – some not being 

STEM careers – and that is why there are some who stated maybe to wanting a career in 

STEM.  

Out of the forty-one participants who stated yes to wanting a career in STEM, 

twenty-one girls listed at least one girl or women in STEM in the media example, which 

is just over half of the participants and may reflect a relationship between exposure to 

girls and/or women in STEM in the media and the desire to seek out a career in STEM. 

Out of the 54 participants who stated maybe to wanting a career in STEM, 33 (61.1%) 

listed at least one girl or women in STEM in the media example said maybe to a career in 

STEM. Again, this leaves room to conduct further research into the relationship between 

desire to have a career in STEM and exposure to female STEM role models in the media. 

Seven (35%) of the participants who listed at least one girl or women in STEM in the 

media example said no or no answer to a career in STEM. Further research could be 

conducted on why the participants were not influenced by the girls and/or women in 

STEM in the media they were exposed to, and what could be done in order to inspire 

them more.  

Summary.  
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 The main findings from the questionnaire highlight the importance of self-efficacy 

and interest. These data showed that the questionnaire participants were more likely to 

have listed example(s) of girls and/or women in STEM in the media if they also had 

expressed a desire for a career in STEM. Questionnaire participants were also more likely 

to have a connection to the girls and/or women in STEM in the media if their interests, or 

their belief in their own ability to accomplish what the girls and/or women in STEM in 

the media had done, aligned. The findings directly connected with Bandura’s theories 

around self-efficacy and the Interests as Identity Regulation Model, both which believe 

that how one views themselves directly impacts how they feel about those around them, 

including role models. Individuals are more likely to connect with others or view them as 

role models when the individual feels that they can relate to the role model, have 

something in common with them, and can see their skills and accomplishments as 

achievable. These findings help to show that fictional, unattainable, or simply “too 

perfect” STEM role models in the media are not as encouraging or inspiring to audiences, 

as they are unable to connect with them on a more individual level.  

Interview Findings 

The goal of conducting interviews with women in STEM careers was to better 

understand what influenced their decision to seek out studies and careers in STEM, and 

to see if what they were exposed to in the media influenced their decisions to have STEM 

careers. The analysis consisted of the initial generation of codes, from which were 

revealed the following themes: interest and leaving the door open; career pathway; media 

influence and attainability; and, family and friends. These themes were able to highlight 

the significance of girls’ interest in relation to the degree of their self-efficacy, and 
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certain insights into how participants interacted with the media prior to finding 

themselves in their current career. The results from the three interview participants, a 

marine biologist, an engineer, and a medical doctor, are presented thematically with 

examples from the participants to show similarities between the participants rather than 

as a case study that would have presented the participants responses on their own.  

Interest in STEM & keeping doors open. 

 One important finding related to interest was that all three participants stated they 

were always interested in STEM subjects growing up, and that they always had an 

interest in a career in STEM in some capacity.  

“Because like I said I’ve just always been interested in from the time it came up in 

school it was an area I was interested in” – Samantha 

Adding onto the idea of interest the interview, participants also stated that they took all 

available science and math courses in high school, leaving the door open for them should 

they so choose a STEM path in post-secondary or later in life.  

“I didn't want to close any doors, so I took my science courses in high school just 

in case”. – Meredith  

Again, the participant reflects an interest in STEM, or at the very least an interest in not 

writing STEM off as a career option.  

Non-linear career interest pathway. 

The theme of non-linear career interest pathway emerged from the data, revealing 

that all interview participants were interested in a variety of jobs prior to graduating high 

school, and officially choosing a STEM pathway for their careers. For example, one 

participant stated that they were potentially interested in a career in the trades. 
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“Um, I thought that at some point I thought that I wanted to go into a trades 

position too so that was something I was interested in”. – Dr. Erin   

Within the theme of career pathway, the participants spoke about the idea that they had 

taken the road less traveled. This came from the idea that two of the participants felt their 

route to their profession was not the norm, as they did not feel the media influenced their 

decision. This led me to believe that the participants felt that career influence from the 

media was the norm. For example, Samantha felt they were likely different from others as 

they did not take any influence from the media.  

“I think that I’m probably an anomaly in that I didn’t take much influence from 

media and yet still ended up in that career”. - Samantha  

This might be because, as the engineer participant points out, we don’t see a lot of 

engineers in the media. 

“But engineers are like are and like other kinds of scientist are sort more behind 

the scenes you just don’t see them as often. Which is why I also think that is why 

they aren’t as prevalent in the media just because it’s not like, there’s not as much 

like exciting that just comes naturally with it. Like there is with being a doctor or 

whatever”.  - Samantha 

Meredith also claimed she did not take a normal pathway into science, instead going into 

ecotourism first and then finding her way into marine biology.  

“I didn't think I was going into science actually at that point so I was going 

towards tourism and travelling and events organization that kind of stuff I didn’t 

know at that point. I’m not the typical umm, linear ah, linear school person so I 
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was just maybe some people they likely knew super early that they would go in 

science”. – Meredith  

All three interview participants point out that they feel they did not take the linear 

pathway into their areas of study, with the assumed linear pathway being an interest or 

dream in a career then directly into that program at post-secondary. 

Media influence & attainability.  

When looking at media influence and attainability, I found that every participant 

commented on how media is more accessible and that there is significantly more media 

today than there was back in the 1990s and early 2000s (when all of the participants were 

growing up). Some commented that, given the amount of media today, it would be easier 

to find a relatable example of a topic you are interested in. All three participants said that, 

while there is more media today, representation has not come that far. 

“I think there is, a difference even just generally there probably are more strong 

female leads in shows but I don’t think it’s really that I don’t think it’s that 

advanced that much more”. - Samantha 

“I think it’s much more impactful now in children’s lives and that we should be 

fostering more of an environment that it’s okay for women to want to go into a 

field of science or any math or engineering anything and wanting to pursue their 

careers. And I feel that despite media becoming more impactful and a lot more in 

our fact that that hasn’t happened. That there isn't, now even thinking about shows 

that are currently on TV. and in the media, there’s not a whole lot of it hasn’t 

seemed to progress with the media progressing”. – Dr. Erin   
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Meredith agreed with the other two participants that there is a lot of media out there, but 

she brought up the point that if you do not know what you are looking for, it could be 

overwhelming to find something of value. 

“So, if you don’t really know what you're looking for you, you just kind of scan 

through and you don't really see anything like you can go through a lot of 

information but you might not dig for the right things”. – Meredith  

 In addition to noting a large media landscape the participants also addressed the 

idea of unattainable role models in the media.  

“They are beautiful and sexy, and they have everything and you’re like what? 

And ya so I don’t how realistic it is to have those portrayals”.  – Meredith 

Dr. Erin made reference to the Kardashians, and while she did not explicitly say the 

Kardashians were unrealistic, she did refer to how it is celebrities like the Kardashians 

who have taken over the media. She explains how this might be preventing girls from 

seeking out STEM careers when they see people with careers in other subjects as the 

faces of success more frequently.  

“I know the media has a huge impact and if as a young person you’re constantly 

seeing the rich successful person being like one of the Kardashians who just has a 

make-up line or something, like that then it kind of portrays women as more of 

ahh, umm. I know that’s success in its own way and their definitely a business 

person. At the same time it’s not success in math or engineering or anything like 

that um and so I feel that it’s it might be impacting them into chose certain careers 

over others”. – Dr. Erin 
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Along a similar vein both Dr. Erin and Samantha referenced how shows like Grey’s 

Anatomy are not attainable, or portray side drama instead of strictly just the careers of the 

people in the medical sciences.  

“There was also, I think too much sexual innuendo, Grey’s Anatomy specifically. 

In that when you go to your call rooms, if you ever get to go to your call rooms 

because it’s too busy, you just want to sleep. I feel like that was a bit of an 

inappropriate part of Grey’s Anatomy in that portraying physicians especially at 

the job, that would never ever ever happen. You’d get fired” – Dr. Erin 

Given that all interview participants reflected on the unrealistic portrayal of girls and 

women in the media it is possible that this could have an impact on younger girls who 

possibly do not have the knowledge to understand that the depictions in the media can be 

over exaggerated and unrealistic.  

Family & friends.  

All three participants stated that at some point or another they had discussed at 

least one of the examples they mentioned with friends. For Dr. Erin, it was Grey’s 

Anatomy and Gilmore Girls, with Samantha it was Grey’s Anatomy and Bill Nye the 

Science Guy Saves the World, and with Meredith it was a Quebecois show she watched as 

a child, Débrouillards. 

“I started a club with my friends I remember, I remember that. I was like we are 

in the club Débrouillards, let’s go explore and we’d would have expeditions in 

the neighbourhood you know, it was hilarious” – Meredith  

Within the theme of family, the interview participants stated that the influences 

that drove interest in a STEM in the interview participants at an early were not related to 
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what they were exposed to in the media, but instead experiences they had with family. 

For example, Dr. Erin and Samantha spent extensive amounts of time around doctors and 

hospital staff in their younger years due to sick family members. Dr. Erin stated being 

inspired by the treatment of the hospital staff, and it is likely this played a role in her 

seeking out this career.  

“I actually kind of almost spent like pretty much 2 years of my life in the hospital 

when I was a kid and I saw the kind of the interactions in the hospital and I 

always looked up to the physicians there they were always very supportive to my 

family as well as to the sick family member. And ever since then I’ve had this 

interest in medicine and I thought it  was just very interesting and neat and 

wanted to be able to help someone kind of like how  my family was helped”. 

 – Dr. Erin 

Samantha shared a similar experience, and initially considered medicine and pharmacy as 

career options. Samantha went as far as studying pre-pharmacy in her first year of 

university, before finding a passion for engineering.     

“But I also had a lot more experience with doctors than most kids do because my 

sister was sick, so for a time I was really interested in being a doctor and um 

because I guess those males would have been you know really influential in my 

life or whatever and didn’t really come so much from the media for me”. 

 – Samantha 

Meredith explained, while she did not have the same medical science experience, 

she did have a special connection between her family and the ocean. She referenced 

falling in love with the ocean when her family would go on sailing trips.  
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“My parents took us sailing when I was 8 years old so I had more that in mind so 

more like experiential like being on the water and ocean and I think that is what I 

thought of when I went back to school in marine biology it was more my 

experience with my parents in the field”. – Meredith  

These findings could not be compared to the questionnaire data, as the 

questionnaire participants were not asked to reflect on the role of family or friends in 

creating their interest in STEM. However, the interview participants did state that their 

interest in STEM likely helped them connect with characters in STEM in the media they 

saw. 

 “Ya I don't think so, not directly anyway. Like I think you know it’s a combination of 

different experiences that makes you who you are. So you know partly inspired me 

maybe but not totally.” – Meredith.  

Table 18  

Interview Themes and Participant Connection 

Theme Codes Doctor Engineer Biologist 

Interest in STEM 

& keeping doors 

open 

 

Interested in a STEM 

Career 

x x x 

 

Always interested in 

STEM 

 

x x x  

 

Took all high school 

science classes 

x x 

 

x 



THE ROLE OF SELF-IDENTIFICATION IN SCIENCE MEDIA 

 

 

 

132 

  

 

Took the science and 

math because they 

liked them and were 

good at the subjects 

 

x x  

Non-linear career 

interest pathway 

 

Didn’t know they 

were going to be the 

profession they are 

now when they were 

in high school 

 x x 

 

Other STEM career 

options 

x x x 

 

Studied other subjects 

in post secondary to 

start  

 

  x 

 

Interested in Non-

STEM careers 

x  x  

     

Media influence & 

attainability 

 

Fictional and 

unrealistic portrayals 

x x x 
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of women in the 

media  

 

 Media examples x x x  

 

Media is more 

accessible and diverse 

today 

 

x x x 

 

Social media 

increased access and 

the type of media out 

there 

 

x x x 

 

Relatable due to 

interest, and 

intelligence 

similarities 

 

x  x 

 

Family & friends  

 

Discussed show 

among friends 

 

x x x 

 Sick family member x x  
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 Family vacation    x 

 

Watched show with 

family 

x  x  

 

Summary. 

While analyzing the interview results the four themes that appeared were 

important in helping to understand the way in which the interview participants arrived at 

their current professions. The findings around the theme “interest in STEM and keeping 

doors open” are directly related to Interests as Identity Regulation Model and reflect that 

how young people identify with girls and/or women in STEM in the media is driven by 

personal interest and views of attainability. Self-efficacy drives forward all four themes 

(interest in STEM and keeping doors open, career pathway, media influence and 

attainability, and family and friends) as the higher one’s self-efficacy when it comes to 

STEM subjects, the more likely they are to be interested in the subjects and view them as 

attainable career options. These findings are discussed further in the next section.  

Chapter Six: Discussion  

This chapter reviews the three major themes that were found in this study. These 

themes, along with the literature, help explain how young science-interested girls are 

interacting with and being influenced by girls and/or women in STEM in the media. 

These themes include the importance of interest in determining a connection to potential 

role models in STEM, the type of media platform girls are most likely to interact with 

and remember characters from, and the final theme looks at the role that a potential role 
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model being viewed as attainable plays in a girl’s ability to see that individual as a role 

model.   

Importance of Interest 

The results of this study helped to show that an established interest in STEM led 

to the participants feeling a connection with the girls and/or women in STEM in the 

media they were exposed to. For example, when the questionnaire participants were 

asked, “do you have anything in common with these girls or women (referring to the 

examples they listed), or is there specific ways you feel inspired by them? Which ones 

and why?” two common responses were, “I like/am interested in/want to be blank and the 

example they listed also likes/is interested in or is blank” and a response the highlighted 

personal characteristics the participants might feel they shared, such as “exhibited strong, 

determined, ability to overcome barriers, independent, brave and confident 

characteristics”. These two common responses align with the conclusion that interest may 

not be founded by the exposure to girls and/or women in STEM in the media, but a 

connection to available role models may be built based on the participant’s existing 

interest in STEM. The questionnaire participants who stated they had an interest in 

STEM were nearly twice as likely to also say they had something in common with the 

girls or women in STEM in the media (25) than not (i.e., not list a common attribute 

and/or not list a girl or women in STEM in the media) (13). These findings are consistent 

with literature that found individuals were more likely to connect with an individual they 

felt they had something in common with, be it an interest or an attribute (Hackett & Betz, 

1981; Nauta, Epperson, & Kahn, 1998; Nauta & Kokaly, 2001; Gibson, 2004; 
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Karunanayake & Nauta, 2004; Quimby & DeSantis, 2006; Van Camp, Gilbert & 

O’Brien, 2019; and Porter & Serra, 2020).  

Findings from the interview participants were similar to those of the questionnaire 

participants as they also reflected on an already existing interest in a STEM subject. The 

interview participants stated that they had been interested in STEM before and beyond 

what they saw in the media as young women. These findings suggest that any connection 

the participants in this study, both the questionnaire and interview participants, felt with 

the girls and women in STEM in the media they mentioned was likely due to the 

participants feeling that they already shared a common interest or attitude with who they 

mentioned in the media. Again, aligning with research that shows that individuals are 

more likely to connect with a potential role model if they feel they have something in 

common (Hackett & Betz, 1981; Nauta, Epperson, & Kahn, 1998; Nauta & Kokaly, 

2001; Gibson, 2004; Karunanayake & Nauta, 2004; Quimby & DeSantis; Van Camp, 

Gilbert & O’Brien, 2019; and Porter & Serra, 2020). 

It is important to mention that interests change, so regardless of the questionnaire 

participants’ self-efficacy towards STEM or desire to seek a career in STEM, this could 

change as they enter adulthood. A possible change of career interest is also a possibility 

for the questionnaire participants who stated they were not interested in STEM. A change 

of interest was reflected in all three of interview participants as they all stated that prior to 

coming into their current career they all had ideas of non-STEM careers they considered. 

For example, one participant stated that they were potentially interested in a career in the 

trades and commented on the fact her father worked as a tradesperson and she enjoyed 

watching home renovation shows. 
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“Um, I thought that at some point I thought that I wanted to go into a trades 

position too so that was something that I was interested in”. – Dr. Erin 

This sentiment that Dr. Erin has shared aligned with thirteen percent of the questionnaire 

participants who responded that they had desired career paths included both STEM and 

non-STEM examples, meaning they listed more than one example. There were also thirty 

questionnaire participants that listed only non-STEM examples. This could simply just 

align with their current interests and could change, much like it did for all three interview 

participants, who all noted that at different times based on their interest they considered 

different career paths.  

 The role of self-efficacy needs to be addressed within the theme of “Importance 

of Interest” as it helps to explain how interest in a subject can be pursued, or how what 

could have been an interest is lost. Previously discussed research has shown that self-

efficacy is vital when it comes to how young girls develop an interest in STEM (Hackett 

& Betz, 1981; Bandura, 1986, 2000; Buck et al., 2008; and Plant et al., 2009). An 

individual needs to believe that the subject, in this case STEM, is attainable to them or 

that the attributes needed for interest in STEM are something they could posses in order 

for them to consider interest in the subject (Bandura 1986, 1988, & 1989). In the context 

of this research that means the behaviours and interests the participants have been 

exposed to by the girls and/or women in STEM in the media are something they feel they 

could also accomplish. This finding increases our understanding of how self-efficacy 

plays a role in shaping the future career goals of young girls. For example, an individual 

who believes they can succeed in STEM is more likely to engage in STEM-related 

studies.    
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Media Platform 

As my research is seeking to understand how science-interested girls identify with 

and are influenced by the portrayal of STEM girls and/or women in the media it was 

important to look at the types of media that the participants were engaging with. My 

research found that depictions of girls and women in STEM on television were the most 

common compared with other media platforms. Within this research study, the interview 

participants mentioned television shows almost exclusively with one magazine also being 

mentioned. The prominence of television examples also came out in the questionnaire 

answers, as thirty-three of the examples of girls or women in STEM in the media were 

found on television shows. While it is clear that the availability of media and the way it is 

accessed has increased since the interview participants were between the ages of ten and 

seventeen, television still appears to be the most prominent platform when it comes to 

providing examples of girls and women in STEM, as evident by the questionnaire 

participants. The sheer number of examples in television listed by participants likely 

would not have been possible even ten years ago, but the amount of media available and 

the convenience of that media due to online streaming services, has greatly increased the 

availability.  

Research has shown that exposure to STEM girls and/or women on television 

have been seen to increase the desire to seek studies in STEM, (Pietin, Johnson, Majid & 

Chu, 2020; 21st Century Fox, 2018; and Steinke, Applegate, Lapinski, Ryan & Long, 

2012).  The most significant example listed by participants in this research was Amy 

Farrah Fowler from The Big Bang Theory. A study into the long-term impacts of a 

character like Amy Farrah Fowler should be conducted, ideally the study could be done 
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in a comparable way to the “Scully Effect” study (Geena Davis Institute on Gender in 

Media, 21st Century Fox & J. Walter Thompson Intelligence, 2018). This would help 

researchers understand if the “Scully Effect” was a one-off, what the impact the 

differences in character representation of both Dana Scully and Amy Farrah Fowler has, 

if the positive side effects of frequent exposure to a female in STEM on television 

extends beyond the “Scully Effect”, and where to focus their energy when making 

recommendations for inclusive science programing.  

The media landscape has changed dramatically from the 90’s when shows like 

The X-Files were popular. The ability to download and entire series of television and 

watch it at whatever speed one likes, compared with 10 years ago when one would have 

to follow and watch almost religiously for years in order to consume it all, must have an 

consequences for the way television influences our lives. On-demand viewing gives way 

to the possibility that STEM characters from past programs are resurfacing due to the 

increased accessibility of programming and possible creation of new audiences. 

However, understanding the impact that the changes in media consumption have had on 

how girls interact with the girls and women in STEM in the media was beyond the scope 

of this research. While my research has pointed to television being the most engaging 

platform for young girls to be exposed to girls and/or women in STEM in the media, with 

the significant advancements to the media landscape in the last couple of decades it is 

possible that in the future this could change. 

Attainability & Connection 

The role of attainability and connection played an imperative role in researching 

how science-interested girls identified with and were influenced by the portrayal of 
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STEM girls and/or women in the media. The theme of attainability and connection helped 

to focus my theoretical framework, which is heavily grounded in the notion of self-

efficacy. Because self-efficacy is the driving factor behind which an individual will view 

a STEM character in the media as attainable, or will feel a connection to a specific 

character (Hackett & Betz, 1981; Bandura, 1986, 1989, 2000) it is clear that self-efficacy 

plays a crucial role in understanding the theme of attainability and connection.  

 A consisted theme throughout my research, both the questionnaires and the 

interviews, was the depiction of unrealistic characters in the media. The interview 

participants mentioned that some of the examples of women in STEM were not realistic, 

and fictional examples were unattainable – as one would expect. For example, Grey’s 

Anatomy was stated to be an unrealistic portrayal of the hospital environment, and 

participants referenced the inappropriate nature of some of the more sexual events in the 

show and sexual portrayals of characters. This aligned very specifically with one of Dr. 

Erin’s responses regarding an example of a girl or women in STEM in the media from 

Scrubs, another hospital drama on television:  

“Elliot from Scrubs is a doctor but I think she is an overly sexualized character”.  

The sexualizing of characters could lead to young audiences, who do not have self-

efficacy that aligns with these characters, feeling as though the characters are 

unattainable, for when characters in the media are seen as unattainable by viewers it can 

prevent the viewer from seeing the character as a role model and instead the viewer may 

feel deflated (Lockwood & Kunda, 1997).  One of the interview participants also 

commented on the unattainability of some of the portrayals of girls and women in the 

media. 
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“They are beautiful and sexy and they have everything and you’re like what? And 

ya so I don’t how realistic it is to have those portrayals”.  – Meredith 

These findings align with the literature, which points out that the portrayal of girls and 

women in the media, specifically in STEM, can be viewed as exceptional characters– 

whether that be on the intelligence scale, physical appearance, or other talents, may create 

a barrier when it comes to encouraging young women to seek STEM as a realistic option 

for them (Lockwood & Kunda, 1997; Jones, Howe, & Rua, 2000; Buck et al., 2008; Betz 

& Sekaquaptewa, 2012; and Aish, Asare, & Miskioğlu, 2017). 

 The role of attainability found in this research aligns with Bandura’s Social 

Cognitive Theory, which holds that an individual’s self-efficacy can also act as a barrier 

to viewing specific tasks as achievable or identifying specific characters as attainable or 

relatable (Bandura, 1989, 2000). Therefore, if a girl is exposed to a girl and/or woman in 

STEM in the media who is exhibiting behaviours they do not feel they could mimic (e.g. 

working for NASA), simply seeing that character will not encourage an interest in 

mimicking that behaviour (i.e., seek out studies to lead to a career at NASA). The gap 

between representations of STEM characters and young girls’ sense of self-efficacy 

evidently has impacted the perception of science on several of the questionnaire 

participants, and the interview participants also acknowledged this type of portrayal of 

girls and women in the media in general as well as in STEM.   

Summary 

The main findings from this research, importance of interest, media platform, and 

attainability, helped to explain how science-interested girls identify with and are 

influenced by the portrayal of STEM girls and/or women in the media. The findings 
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further reflect insights taken from Bandura’s Social Cognitive Theory and interests and 

identity regulation model as they found that the girls and/or women in STEM in the 

media (i.e. role models) did not seem to create an interest in STEM, but that when a girl 

had a similar self-efficacy to the role model there was an impact.  
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Chapter Seven: Conclusion, Recommendations & Limitations 

In order to understand how science-interested girls identify and connect with the 

portrayal of girls and/or women in STEM in the media my research looked at the current 

landscape of STEM media, how career aspirations were impacted by how girls viewed 

the portrayal of girls and/or women in STEM in the media, the role of self-efficacy and 

the potential for media to help with bridging the gender gap in STEM. It quickly became 

apparent that self-efficacy linked the major objectives of this research, as it plays a major 

role when we look at what influences young girls’ career aspirations. Framing the 

influence of role models – particularly the role of girls and women in STEM in the media 

– from a self-efficacy perspective may allow us to connect with girls who may not see 

STEM as attainable. Portraying girls and women in STEM in the media who have 

varying levels of self-efficacy and ensuring those characters are prominently displayed 

may enhance the connection between viewer self-efficacy and the girls and/or women in 

STEM in the media. I suspect this could be done for other fields where inequalities exist 

as a way to improve the self-efficacy of underrepresented groups. Additional research on 

how the self-efficacy of young girls relates or does not relate to what they see in the 

media and how that information can influence how we portray girls and women in STEM 

in the media would provide us the ability to target the use of specific characteristics 

characters should show in the media to encourage more girls and women to seek careers 

in STEM (Steinke, Lapinksi, Crocker, Zietsman-Thomas, Williams, Evergreen & 

Kuchibhotla, 2007).  
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Recommendations 

This research suggests three recommendations derived from the findings. The first 

recommendation is to ensure that girls have exposure to girls and/or women in STEM in 

the media. The second recommendation is to expand the diversity of what a STEM 

professional is, this includes culture, race, socioeconomic background, religion, sex, 

gender identity, and/or sexual orientations. And lastly, the final recommendation is to 

focus efforts for including more girls and/or women in STEM in the media on television. 

These recommendations all require additional and ongoing research to ensure appropriate 

approaches are taken.   

Recommendation #1. 

It is recommended that those working on sharing science programming with 

youth ensure young girls be exposed equally to girls and women in STEM in the media as 

they are boys and men in STEM media. Research shows that representation, for the 

purposes of this research specifically gender, is important in order for individuals to 

identify with a potential role model (Betz, 1994; Lent, Brown, & Hackett, 1994; Buck et 

al., 2008). Since sexist science-related gender stereotypes have been around for a long 

time, consistent exposure to a diversity of STEM related role models are important in 

order to help young girls break gender stereotypes (Steinke, et al., 2012; Steinke, 1998). 

In order to overcome gender bias in STEM, it is recommended that girls be exposed to 

images and narratives of girls and/or women in STEM (Steinke, 1998; Ashby Plant, 

Baylor, Doerr, & Rosenberg-Kima, 2009) in the media. Exposing girl students to girl 

and/or women examples in STEM has been proven to increase female math performance 

and decrease male stereotyping of STEM (Ashby Plant, Baylor, Doerr, & Rosenberg-
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Kima, 2009). Given this and previous research, it is recommended that explicit effort is 

made to ensure that young girls have equal exposure to girls and women in STEM in the 

media as they do exposure to boys and men in STEM in the media. A longitudinal study 

on the effects of equally exposing young girls to girls and women in STEM in the media 

to boys and men in STEM in the media should be conducted in order to understand to 

what extent equal exposure encourages interest in STEM.  

Recommendation #2. 

In accordance with previous research, it is recommended those responsible for 

developing new media programs include a diversity of role models, who display varying 

types of self-efficacy, in STEM media so all viewers may consider these fields and no 

individual feels that STEM is not for them (Gibson, 2004; Cheryan, Master, & Meltzoff, 

2015). Several studies have pointed out that individuals are more likely to choose a 

specific career when they have a role model in that career (Betz, 1994; Lent, Brown, & 

Hackett, 1994; Buck et al., 2008; Cheryan et al., 2011) and that, specifically for girls, 

female role models can be used to encourage them into STEM careers (Cheryan et al., 

2011). If identifying with the gender of a potential role model is important, other aspects 

including culture, race, socioeconomic background, religion, sex, gender identity, and/or 

sexual orientations, may also be important. This aligns with studies that have found 

individuals were more likely to connect with a role model if the role model was the same 

race as theirs (Pietin, Johnson, Majid & Chu, 2020; Karunanayake & Nauta’s, 2004). By 

diversifying the types of people who represent STEM fields in the media and other 

environments, stereotypes of STEM subjects can be altered. The Geena Davis Institute on 

Gender Media is conducting work in this area, and is expanding their work from gender 
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parity and equality to LGBTQ+ and disability inclusion. Because this research and the 

literature has found that girls identify with various traits, including visual and intellectual 

traits, with the STEM characters in the media (Pietin, Johnson, Majid, & Chu, 2020), this 

leaves room for future research to look into what other self-identification, or self-

efficacy, traits girls look for, either knowingly or sub-consciously, when selecting a role 

model. Expanding societies ideas of what a scientist looks like will help to make those 

interested in STEM subjects feel welcome and included. 

Recommendation #3. 

 It is recommended that when looking at developing inclusive STEM 

programming television is strongly considered as the medium of choice. This research 

showed that television was the most prominent medium the participants used to connect 

with STEM media. The highest number of examples across all media platforms as listed 

by girls aged 10 to 17 came from television, as did the majority of examples from the 

interview participants. These findings indicate that attention to television programming is 

of particular importance. Previous research has found that medium to heavy exposure to a 

specific individual, i.e., Dana Scully from the television program The X-Files, had 

impacts on viewers consideration for a STEM career (21st Century Fox, 2018), reflecting 

the importance for women to see other women in television programming (The Geena 

Davis Institute, 2018). While suggesting that focusing on using television as a medium to 

connect girls with girls and/or women in STEM may seem simple, given the frequency in 

which participants stated examples from television this quickly became a very obvious 

recommendation that should not be overlooked. Fulfilling this recommendation will 
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require focused efforts from television networks, including developing inclusive 

strategies to include a diversity of characters in their programming.   

Limitations & Exclusions 

There are several important limitations and exclusions in this study. Firstly, this 

study is limited by the scope of the participants. Using a questionnaire to collect 

information on science-interested girls who attended a “girls in STEM” day allowed 

access to a large number of girl participants but it is important to note that all the 

questionnaire participants shared a similar geographical location. The interview 

limitations included a small sample size, as well as inherent personal biases when 

analyzing the interview data using thematic analysis with emergent coding. Personal 

biases are often considered a weakness in thematic analysis with emergent coding but can 

be reduced by requesting clarifications with interview participants, summarizing 

interpretations and following-up with the participant on interpretations for correctness, 

and carefully detailing the analysis procedure and steps (Lincoln & Guba, 1985; Koch 

1995; Tobin & Begley, 2004; Robson, 2011; Nowell, Noriss, White, & Moules, 2017).  

This study focused on gender parity and did not focus on any other factors that might 

be contributing to the lack of diversity in STEM. The only characteristic, aside from age, 

that this study looked at was gender. No other characteristic of the participants, including 

culture, race, socioeconomic background, religion, and/or sexual orientation were 

involved due to the nature of the sample size and the scope of the research. As such this 

research was unable to define what other barriers could be preventing young women from 

connecting with STEM role models. Further research that looks at school interactions, 

home life, extra-curricular participation, and friend and family circles, as well as age, 
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gender, racial, cultural, and religious identifiers, may account for other barriers or 

amplifiers when it comes to how young women connect with STEM. Other literature has 

looked at these connections however, I was unable to dig deeper into the connections the 

young participants stated they had with the examples of girls and/or women in STEM in 

the media in their questionnaires as it was out of scope for this study.  

Another exclusion of this study was that no questions were asked pertaining to how 

the participants felt regarding how boys and/or men in STEM are portrayed by the media, 

and it is possible some participants may have positive connections or role models with 

boys or men in STEM. A study of characters in science media as a whole, not just girl and 

women characters, could be done on a similar age population to build off of existing 

research and gain insight into if there are certain boy or man characters in STEM in the 

media that young girls are connecting with and being positively influenced by. 

An importation limitation of this study to take note of was the timeline and anonymity 

of the questionnaire participants. Given the tight timeline of a master’s thesis and the 

anonymity of the questionnaire participants, it was not possible to follow the 

questionnaire participants into their adult life to see which participants followed through 

on STEM careers, and how other characters in STEM in the media influenced them along 

the way. This is why interviews were conducted with women who have careers in STEM 

as this allowed for a sense of whether there were generational similarities or differences 

between young STEM professionals today and the youth of today. While these interviews 

do not reference the same media environment or content that the questionnaire 

participants are exposed to, the interviewers do allow for some understanding about how 

media may continue to influence the questionnaire participants as they grow up. A 
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longitudinal study could track the influence of STEM media on a group of young girls 

into adulthood and would build on our understanding of the influence of girls and women 

in STEM in the media on encouraging careers in STEM. 

 Lastly, a limitation of this study is the pace at which the media is changing. New 

media across all platforms is changing constantly but with social media and the ability for 

anyone to create content for the world to see, the number of media is increasing every 

day. We know that new media platforms like YouTube are continuing the pattern of girls 

and women in STEM in the media being underrepresented (Amarasekara & Grant, 2018). 

However, because what girls are watching day-to-day is changing, this makes it difficult 

to predict the impacts of media in the future on how girls interact with girls and/or 

women in STEM in the media. Research analyzing the changes in media, and how that is 

influencing the way young people interact and are influenced by the media should be 

done on an on-going basis in order to best reflect the most current media landscape.  
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Appendices  

Appendix A 

Possible Survey Questions 

1. What is your age?  

2. When you see or hear girls or women in the media, fiction or non-fiction, 

(YouTube, T.V., movies, radio, social media, etc.) do their accomplishments seem 

like something you can also achieve? 

3.  A. Which girls or women do you see in the media (e.g., on TV shows,  radio, 

podcasts, social media, YouTube, etc.) who are interested in or have careers in 

science? They can be from fiction (e.g., TV comedies and movies) or non-fiction 

(e.g., documentaries and news). 

b. Do you have anything in common with these girls or women, or is there 

specific ways  you feel inspired by them? Which ones and why?    

4. When you see girls or women who work or are interested in STEM in the 

media how does that influence your feelings towards science? 

5. Are you interested in a career in STEM?  

a. Yes 

b. No 

c. Maybe 

6. What careers are you interested in and why? 
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Appendix B 

Interview questions  

1. When you were between the ages of 12 and 18, who were the girls or women 

in STEM that you saw portrayed in the media, whether real people or fictional 

characters?  

2. Did you identify with any of these girls or females? 

a.  If yes, which ones and why? 

b. Were these characters/TV shows something you shared with your 

friends/family? 

c. Do you feel they influenced your decision to become a scientist? 

  I. If not, why not? 

3. Do you ever still talk about these characters with your colleagues or friends? 

4. In current media are there girls or women in STEM that you see portrayed in 

the media, whether real people or fictional characters? 

5. How has that changed since you were a young girl? 

6. Do you think there is a difference between how young girls experience with 

STEM women/girls in the media today versus what you experienced as a young 

girl?  

7. Were there any people who inspired you towards a different career in science 

that you didn’t follow up on? How close is that relationship between what you 

wanted to be and media women? 
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Appendix C 

Letter of research Intent (questionnaire) 

Dear Parents, Pathfinders and Rangers 

My name is Madeline Bemrose and I am currently a graduate student with Royal Roads 

University, studying Environmental Education and Communication, as well as an active 

member of the organization hosting this event. As part of my thesis, I am researching 

The Role of Self-Identification in Science, Technology, Engineering and Math 

(STEM) Media in Young Women’s Career Decisions. I am looking for girls aged 12 to 

18 to complete a questionnaire that looks into how young women identify with female 

scientists in the media. 

 

To conduct this research, I would like to invite you to participate in a questionnaire, 

which will take 10 to 15 minutes and will be done either during the Calgary wide Girl 

Guide Science, Technology, Engineering, and Math (STEM) event on March 18th or at 

one of the weekly unit meetings. The Royal Roads University Ethics Committee has 

reviewed and confirmed the questions as suitable for my research. 

 

The final analysis that will be conducted from the questionnaire data will be used for the 

purposes of a Master’s thesis and will become a public document. I will inform this 

organization of when this document becomes available, should you be interested in 

reading it. 
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To ensure confidentiality, no personal data, outside of age, will be collected. All data will 

remain confidential and consent forms will remain in a locked cabinet until the 

completion of my thesis in April 2018 at which point, they will be shredded. If you have 

chosen to participate, you will have the option to withdraw your participation anytime 

before you submit the questionnaire, without penalty. Due to the anonymous format of 

the questionnaire after you have submitted your questionnaire you will no longer be 

allowed to withdraw.  

  

 

 

 

 

 

 

 

 

Ethics Information: 

This research has been reviewed and ethics clearance has been granted from Marie-Claire 

Shanahan at the University of Calgary and through the Royal Roads University Ethics 

Committee.  If you have any comments or concerns resulting from the school’s participation 

in this project, contact Dr. Hilary Leighton, School of Environment and Sustainability, 

Royal Roads University, at 1-866-241-0674. 
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Appendix D 

Letter of Research Intent (Interview): 

Dear ___Name of Scientist__, 

  

My name is Madeline Bemrose and I am currently a Masters student with Royal Roads 

University, studying Environmental Education and Communication. As part of my thesis, 

I am researching The Role of Self-Identification in Science, Technology, 

Engineering and Math (STEM) Media in Young Women’s Career Decisions. 

To conduct this research, I would like to invite you to participate in an individual 

interview, which should take approximately 1 hour. The interview will consist of 

questions asking you to reflect on the girls and women in STEM as portrayed by the 

media who you remember from the ages of 12 and 18. The Royal Roads University 

Ethics Committee has reviewed and confirmed the questions as suitable for my research. 

 

Following the interview, the written transcription of the tape recordings will be returned 

to you, to ensure correctness before the analysis occurs. The final report will be used for 

the purposes of a Master’s thesis and will become a public document. I will inform you 

of when this document becomes available, should you be interested in reading it. 

 

To ensure confidentiality, no reference will be made to a participant’s name or other 

identifying information in reporting the research. Pseudonyms will be used should any 

references be needed for research literature. All data will remain confidential and  
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interview results will be kept in a locked cabinet. The researcher, and supervisor will be 

the only people with access to the raw data. If you have chosen to participate, you have 

the option to withdraw your participation and any information you’ve contributed at any 

time without penalty, before the final submission of the thesis April, 2018. 

  

 

 

 

 

 

 

 

 

 

 

 

Ethics Information: 

This research has been reviewed and ethics clearance has been granted from Marie-

Claire Shanahan, University of Calgary and through the Royal Roads University 

Ethics Committee.  If you have any comments or concerns resulting from the school’s 

participation in this project, contact Dr. Hilary Leighton, School of Environment and 

Sustainability, Royal Roads University, at 1-866-241-0674. 
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Appendix E 

Consent Letter (questionnaire) 

Dear Pathfinder/Ranger and Guardian, 

I am considering the influence that portrayal of female scientists by the media has on the 

impact of young women’s career decisions. I would like to invite you to participate in a 

short questionnaire. The questionnaires will be completely anonymous, and the only 

personal information that will be collected is age.  

 

The final report will be used for the purposes of a Master’s thesis and will be a public 

document. All data will be archived immediately after a successful thesis defense. 

 

If you have chosen to participate in the questionnaire you will have the ability to 

withdraw from the research anytime before you hand in the questionnaire, without 

penalty. Due to the anonymous nature of the questionnaire I will be unable to return your 

questionnaire to you after you have completed it.  

 

I would be happy to discuss any questions you may have before you decide whether or 

not to participate in this study. 

 

If you would like to participate in this study please ensure you and your guardian sign 

below.  
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Sincerely, 

Madeline Bemrose 

Student of Environmental Education and Communication at Royal Roads University 

 

  

___________________________           ___________________________           

Child’s Name    Child’s Signature 

 

 

 ___________________________ ___________________________           

Guardian’s Name    Guardian’s Signature 

 

 

 ___________________________ 

Date (dd/mm/yyyy) 
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Appendix F 

Consent Letter (interview) 

Dear Name of Scientist, 

I am considering the influence that portrayal of female scientists by the media has on the 

impact of young women’s career decisions. 

I would like to invite you to participate in an individual interview, which will take 

approximately 1 hour. Interview questions will concern reflections regarding your 

experience with STEM women as portrayed by the media, and the influence the media 

played in your decision to become a scientist. 

 

The interviews will be audio-recorded using a password protected voice recorder and the 

recordings transcribed. Your data will be protected, remain confidential, and anonymous. 

Only the researcher, and the supervisor will have access to raw data, which will be kept 

in a locked cabinet.  

 

Following the interview, the written transcription of the tape recordings will be returned 

to you, to ensure correctness before the analysis occurs. The final report will be used for 

the purposes of a Master’s thesis and will be a public document. All data will be archived 

immediately after a successful thesis defense. 

 

If you choose to participate you have the option to withdraw at any time prior to the 

thesis defense in April 2018, without penalty. Any information you have provided up to 
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the point of your withdrawal can be omitted and will not be used in the study.  Data will 

be destroyed upon request. 

 

I would be happy to discuss any questions you may have before you decide whether or 

not to participate in this study. 

 

Sincerely, 

Madeline Bemrose 

Student of Environmental Education and Communication Royal Roads University 

  

___________________________          ___________________________           

Name     Signature 

 

 

___________________________           

Date (dd/mm/yyyy) 

 

____________________________ 

Researcher’ Signature 
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Appendix G 

List of examples by media platform  

Media Platform Title 

Television Project MC2 

Grey’s Anatomy 

Glee 

Big Bang Theory 

Doctor Who 

Agents of S.H.E.I.L.D 

Bones 

Magic School Bus 

Heartland 

Brooklynn-99 

The Simpsons  

White Rabbit 

Sherlock 

Adventure Time 

Scorpion 

Zoo 

Full House 

Stuck in the Middle 

Bill Nye the Science Guy 

Supernatural 

SpongeBob Square Pants 
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Ask an Astronaut 

Orphan Black 

Pure Genius  

Kim Possible 

Young Miss Holmes  

Voltron: Legendary Defender 

CBC (documentary on CBC) 

CSI 

Star Trek: The Next Generation 

Movies Hunger Games 

Divergent 

Maze Runner 

Jurassic Park 

Ender’s Games  

Suicide Squad 

Invisible Sisters 

Patient Zero 

Avengers: Age of Ultron  

Hidden Figures 

Star Wars 

Avatar  

Star Trek: Into Darkness 

Character has appeared on more than one 

media platform 

Temple Grandin 

Amelia Earhart 
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Helen Keller 

Hidden Figures (this refers to participants who 

did not specific that their examples were from 

the book or movie) 

National Geographic 

Jane Goodall 

Star Trek (no specific title mentioned) 

Roberta Bondar  

Batwoman (comic books, TV. movies) 

Cassandra Cane (comic books, TV. movies) 

Stephanie Brown (comic books, TV. movies) 

Books Matched 

Book about a geneticist (not title given) 

Hidden Figures 

YouTube Crash Course Chemistry 

Podcast Sawbones 

Radio Show Quirks & Quarks  
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