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How Novices Perceive the Culture of Physics 

As a discipline, physics pushes the limits of discovery, addressing fundamental questions 

of nature and exploring the depths of the known (and unknown) universe. Physics is also a 

unique community of practice wherein there are customs and language specific to the discipline 

and its members (Cetina, 1999; Traweek, 1988; Wenger, 1998). However, this community has 

lagged behind other science, technology, engineering and mathematics (STEM) fields in terms of 

the representation of women and members of underrepresented minority groups particularly as 

they compare to the general population (National Science Foundation [NSF], 2015; Traweek, 

1988). In physics, women represent just over 20% of undergraduate physics degrees, 18% of 

physics PhDs, and 16% of physics faculty (American Institute of Physics [AIP], 2015; NSF, 

2015). Other scientific disciplines, like chemistry and biology, have shown significant 

improvements in the representation of women. Women represent half of chemistry 

undergraduate and graduate degrees and slightly under that for faculty positions. In biology 

women represent over 50% of undergraduate and graduate degrees and half of faculty (NSF, 

2015). Consequently, physics requires a separate analysis as to the causes for women’s continued 

underrepresentation.  

This underrepresentation within physics is often credited to the culture of physics which 

makes identity studies within this specific field that much more important – understanding who 

persists and why they persist in terms of their identification with physics will help university 

departments determine how they can better attract and retain students from underrepresented 

groups (Carlone and Johnson, 2007; Francis et al., 2017; Graham, et. al., 2013; Ong, 2005). This 

study combines two conceptual frameworks to better understand how undergraduate physics 

majors’ experiences within the culture of physics affect their abilities to identify with the 
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perceived culture. The conceptual framework combines communities of practices (Lave and 

Wenger, 1991; Wenger, 1998) and STEM identity work (Carlone and Johnson, 2007). We 

focused on students in a physics department at one university. For these undergraduates this 

physics department was their first authentic exposure to physics experts (e.g. faculty) and the 

community of practice within physics wherein they as novices (e.g. undergraduate majors) begin 

to learn about the culture of physics (Lave and Wenger, 1991; Wenger, 1998). As 

undergraduates experience this culture, they begin to gain enough understanding to articulate the 

existence of a culture and to determine whether their own identity matches the identity of 

legitimate participants within physics. Therefore, the guiding questions for our study were:  

1. How do novice physicists understand the physics’ culture? 

2. How does this understanding contribute to their physics’ identity?  

We were essentially gathering novices’ perceptions of the culture as they were forming their 

understanding of the community of practice within physics. 

Literature Review 

 Women’s representation among undergraduate STEM degree earners has improved over 

the past decades including biology (58%) and chemistry (50%). However, only 20% of physics 

undergraduate degree earners are women (National Science Foundation, 2015). Yet, physics and 

chemistry fields tend to be aggregated together as “physical sciences,” including within the NSF 

(NSF, 2015). Nonetheless, these fields show different patterns of participation by women (Hill, 

Corbett, and St. Rose, 2010). Each of the STEM disciplines has a different culture that developed 

through different historical needs, discoveries, and icons. Therefore, to understand why some 

fields are better at improving diversity than others, one must look at the culture within those 

fields. Very few of these studies exist for physics. For example the most prominent ethnography 
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on the culture of physics was produced in 1988 by Sharon Traweek. She described the culture of 

high energy physics by comparing three major laboratories: two in the United States and one in 

Japan. Traweek recognized a culture among the physicists at these labs. For example, work 

discussions took place in social groups such as dinners where women were not present, thereby 

forcing them to miss valuable discussions. Her findings can be summarized by one of her 

concluding comments: “Everywhere in particle physics, gender is the difference that makes a 

difference. Traditional sex roles in the broader society continue to determine the division of labor 

in research as well as apportioning power in decision making and in forming models of success 

and failure: women remain at the margins” (Traweek, 1988, p 117). 

  Traweek explained that physicists at these labs had a language that denigrated change and 

promoted stability. She described high energy physics as “an extreme culture of objectivity: a 

culture with no culture” (Traweek, 1988, p 162). This “extreme” view of the importance of 

objectivity may be why fewer underrepresented minorities are attracted to physics or persist once 

exposed to the culture. Feminist authors have argued that women’s underrepresentation was 

historically justified by the stereotype that women were irrational and driven by emotion 

(Harding, 1997; Lemke, 2001; Wertheim, 2006). Traweek witnessed this historical issue in her 

research when she observed physicists using metaphors assigning weakness and emotion to 

femininity and strength and objectivity to masculinity (1988). In a later work she actually 

compares the community of physics to the Catholic church claiming that both are dominated by 

men. Other similarities include: stories about icons who contributed to the discipline (saints 

versus geniuses; historical events that impacted the current discipline (miracles versus 

discoveries); and stories about relevant locations (holy sites versus laboratories) (Traweek, 

1996). According to the physicists in her study, human beings represent a range of rational 
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versus irrational minds and only a small portion of humanity is suited to become physicists. She 

concludes that the overwhelming belief is that physicists are not made, they are born. This raises 

an issue of who historically has been “born” to be a physicist: individuals who are white (and 

Asian), middle class and male (McGrayne, 2005; Wertheim, 2006). Authors who study the 

underrepresentation of women in STEM, argue that individuals who do not fit the stereotype of a 

physicist often lose confidence in their ability to succeed or doubt their overall sense of 

belonging within the field (Hill et al., 2010; Dweck, 2006). Typically studies that best articulate 

the culture within STEM fields are those that focus on individuals who have left those fields or 

those that allow participants to reflect on their longitudinal trajectories within STEM.  

  And yet few studies have focused only on physics (see Ong, 2005 for college students 

and Francis et al. for secondary school students’ perceptions). Most studies focus primarily on a 

nebulous science or STEM designation (Bianchini, Cavazos, and Helms, 2000; Hughes, 2012). 

Bianchini and her colleagues (2000) provide a descriptive analysis of the current culture of 

science/STEM education. The authors interviewed sixty male and female scientists and science 

teachers from multiple STEM disciplines. The female science teachers interviewed cited gender 

discrimination as the reason for their decision to leave STEM fields. The authors found that 

women who persist in STEM fields refused to admit to experiencing gender discrimination and 

spoke negatively of those women who did admit to it. The authors concluded that these women 

scientists wanted to feel solidarity with the science community and tried to separate themselves 

from their gender community. Consequently, by denying the existence of gender discrimination, 

they could still feel solidarity with their male peers in the science community.  

 Hughes (2012) described the experiences of twenty six female undergraduates in various 

STEM departments on one university campus. Half of these women left their original STEM 
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major for a non-STEM major and the other half persisted. In this study, she found that even 

persisters referenced negative experiences that could be attributed to culture. Those who 

persisted were able to redefine their marginalized status as a woman in order to persist. Those 

who could not redefine their marginality in relation to the dominant discourse of their 

departments, and the STEM disciplines that drove that discourse, began to lose interest or doubt 

their competence in the field, resulting in their departure. Both Bianchini’s and Hughes’ work 

articulate how women who persist must change their identity to fit in with the culture of their 

chosen STEM discipline. But neither of these studies provided a thorough description of the 

culture within the departments. 

 Ong (2005) focused on not only the discipline of physics, but she also provides rich 

characterization of women of color’s experiences negotiating their identities within physics 

departments. Ong’s research is a longitudinal study which follows thirty six aspiring physicists 

with an additional focus on ten women of color. Because of the longitudinal nature of the study, 

Ong was able to focus on the identity development of the individuals as they progressed, or did 

not, in the field of physics. Ong describes the many ways in which women of color felt the need 

to replicate actions and cultural attributes of their superiors by attempting to “pass” as legitimate 

physicists. In her study, “passing refers to the act of establishing a false social identity through 

corporeal self-presentation, performance, and management of social interactions” (p.603). 

Essentially, women in Ong’s study felt the need to eschew individuality/identity for the sake of 

their perceived concept of physicists as white and male. One interviewee described her 

experience in the physics department as needing to be either a stereotypical physicist or a 

stereotypical loud black woman to gain attention and respect. This individual believed that 

aligning with the latter stereotype benefited her because the perceived respect she gained by 
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being assertive. She spoke of “code-switching” between the stereotypical physicist identity and 

the “loud black girl” identity (p 617). Ong explained that this switch needed to fit within 

expected behavioral patterns or the resulting ‘hybridized’ self would be unsettling for peers and 

faculty within the department.  

These studies provide some data related to how women adapt their identity to fit within 

their chosen STEM culture. However, none of these studies help researchers to fully understand 

the actual culture of physics and how this culture may be preventing the discipline from 

expanding the representation of women, particularly at the first stage of their physics careers 

(e.g. college). Consequently, our study will fill this gap in the literature by determining how 

novices within physics see this culture and how they develop their physics identity based on their 

experiences within a physics department. 

Conceptual Framework 

Our study is one of the few to explore undergraduate students’ perceptions of physics as a 

culture. This educational level is important because these students have overcome perceptions of 

physics as hard or “quintessentially masculine” (Francis et al., 2017) and believe that they belong 

in the field. However, this is also a point where they can be lost to the field of physics if they 

encounter a culture that does not fit with their identity. As undergraduate physics majors, they 

are introduced to their first authentic exposure to the culture of physics through their entry into 

the physics department as novices. They meet legitimate participants within physics (faculty). To 

explore this period of time we utilized the concept of communities of practices (Lave and 

Wenger, 1991; Wenger, 1998) and identity work (Carlone and Johnson, 2007; Wenger, 1998).  

According to Lave and Wenger (1991), a community of practice (COP) is a place in 

which situated learning occurs. Specifically, novices enter the community and through an 
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apprenticeship process, learn to participate in it. In apprenticeships, novices work with mentors 

to learn the skills required for a trade. In these settings learning is integral to the social practice 

that occurs. Learning involves the whole person, it cannot occur in a decontextualized 

environment. Therefore apprentices must identify with the community in order to want to be part 

of it. Reciprocally, the community must welcome them as legitimate, but perhaps peripheral, 

participants in order for them to feel like they belong. The learning that occurs involves the 

understanding of abstractions which have different meanings in specific groups or cultures; 

therefore, to understand learning requires some knowledge of the culture and identity work 

within the culture (Lave and Wenger, 1991).  

Novices move from peripheral participation to legitimate participation within their 

chosen community of practice. Traweek (1988) describes this process specifically as it applies to 

physics. She argues that in order for physics to continue the population must grow through the 

recruitment and training of novices. Training occurs through the transmission of knowledge and 

culture which is done through formal education and observations of the norms of behavior and 

interactions. These norms are internalized by novices and then performed and recognized or 

discouraged by experts. 

According to Traweek (1988), the first stage in physics’ career trajectories is during the 

undergraduate training – which is the focus of this study. In this stage students learn through 

textbooks and see physics as a subject that is not to be questioned because of the way the 

information is portrayed in textbooks. Students must successfully solve problem sets to 

demonstrate their competence. They learn the classic steps of past experiments by participating 

in cookbook experiments, rarely designing their own. They are taught analogic thinking as 

opposed to deductive or inductive. The history of physics is presented in a logical order, “a set of 
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oral traditions about heroes and antiheroes” (p 77). In the textbook, heroes – typically male – are 

shown alone in their offices. These pictures promote the stereotype that physics is a masculine 

domain wherein men work alone. The resulting subliminal cultural messages are: “science is the 

product of individual great men; this product is independent of all social or political contexts; all 

knowledge is dependent upon or derivative from physics; only a very few physicists will be 

invited into the community of physics; and the boundaries of physics are rigidly defined” (p 78). 

Traweek explains that the undergraduate stage is just the first step in a 15 year 

apprenticeship that includes graduate school and a postdoctoral associate program. It is during 

these latter stages that physicists learn how to conduct quality research, promote that research, 

and carry themselves in a way that will allow them to be recognized as successful physicists. She 

classifies this concept of success as displaying drive, commitment, and charisma through 

confidence and aggression (1988). Our study only focuses on the early stage of the physics 

trajectory but we mention these later stages because they highlight the behaviors and culture of 

physics faculty that are typically recognized by the novice undergraduates as experts. In addition, 

we highlighted the historical issues that affect physics because these are still impacting the 

culture of physics today.  

According to Wenger (1998), novices begin to identify with a COP when they better 

understand what participation looks like within the community versus non-participation. Even as 

newcomers, undergraduate physics majors are interacting socially with older peers, graduate 

students, postdocs, and faculty. Through these interactions novices begin to negotiate their roles 

within the context of the physics community (Wenger, 1998). Wenger argues that identity 

formation requires individuals to feel a sense of belonging within their relevant COP and to 

negotiate the meanings this sense of belonging entails. Therefore, one’s sense of belonging in 
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physics includes their own ability to identify with the discipline but to also be identified by 

perceived experts, making the process both subjective and socially organized.  

Carlone and Johnson (2007) incorporate this aspect in their own framework which we 

used to guide our study. They describe three elements crucial to the development of science 

identity – competence, performance, and recognition. For our study, competence refers to the 

understanding of physics concepts. Performance refers to the ability to use one’s physics 

understanding as a means of implementing as well as interacting with tools. Students perform 

their knowledge as a way to attempt to move closer towards central participation in the physics 

community. For undergraduates in physics this is the time when they are learning the history of 

physics from textbooks which portray the current information as unquestionable and conducted 

by male scientists who work alone in their offices (Traweek, 1988). These concepts can be 

contradicted or reinforced by their interactions and discussions with faculty within their 

department. Students perform their competence through their discussions with faculty as well as 

through their test scores and class participation. These performances must be recognized by 

experts (Carlone and Johnson, 2007). Recognition is the external and personal perception of one 

as being a “science person”. Undergraduates see the faculty and other individuals (e.g. teaching 

assistants, graduate assistants, and postdocs) as experts who have the authority to welcome them 

into the physics community of practice by recognizing their performances. Together these 

frameworks provide us with a holistic representation for understanding novices’ positions within 

the community of physics and how these positions affect their development of a physics identity.  

Methodology 

Data Collection and Participants 
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 This study was conducted in 2013 and 2014 at a Research I university in the southeastern 

United States which will be referred to as State University (SU). Students currently enrolled as 

physics majors or students who had previously declared physics as a major and then switched 

majors were invited to participate in the study. To recruit our participants (undergraduate physics 

majors), the undergraduate physics faculty advisor agreed to contact all physics majors on our 

behalf via email to solicit interested participants. In addition, the first author visited all 

undergraduate physics’ classes during the spring 2014 semester. During these visits, he explained 

the purpose of the study and stayed to answer questions. This resulted in 44 participants who 

completed an interview: 43% female. This was slightly more than the actual representation of 

women in the undergraduate physics major (33%). The full list of participants with pseudonyms 

can be found in Appendix A. We oversampled women among our participants to gain a better 

understanding of women’s experiences within physics since research has indicated the crucial 

and sometimes negative impact of gender identity on physics identity development (Hughes, 

2012; Ong, 2005). Students agreed to participate voluntarily. There were no incentives offered 

for participating in either individual or group interviews. The interviews were recorded and 

conducted by the lead author throughout the spring and summer of 2014. The interviews were 

later transcribed verbatim.  

  In order for the reader to understand how the SU physics department and SU compare to 

national trends, we are using this section to provide some details. First, the requirements for a 

physics bachelor’s degree at SU can be found in Appendix B. These requirements are similar to 

other Research 1 Universities. In addition to the standard set of coursework, all physics majors at 

SU are assigned to the same physics faculty advisor. The student demographics at the time of the 
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study compared to national averages can be found in Table 1. SU’s enrollment for women and 

Hispanics was slightly larger than the national average.  

[Insert Table 1 here] 

A comparison of the demographics of faculty within the SU physics department and 

national statisics can be found in Table 2. The table highlights that women faculty hovered 

around 11% which was comparable to the national average.  

[Insert Table 2 here] 

This brief summary of the physics department at SU provides the reader with some 

context for the community of physics that novices entered into during their undergraduate 

experience at the time of this study.  

Data Analysis 

Our conceptual framework drove our interview questions and our deductive thematic 

analysis (Braun and Clarke, 2006). The interview questions focused on participants’ early 

childhood and pre-college experiences as well as their interest in STEM and specifically physics. 

We chose these questions to gain a sense of how students’ perceived themselves as science 

people and/or physicists before entering college. This perception could impact their view of the 

community of physics and their own sense of belonging within it. Then we asked participants 

about their experiences at SU and within their physics department to determine their perceptions 

of the community of physics as exemplified by their department and their own opportunities to 

demonstrate their competence, perform these competencies and be recognized for them.  

We chose deductive thematic analysis because we were looking for themes as outlined by 

our conceptual framework within each interview and then across the interviews. Thematic 

analysis allows researchers to “both reflect reality …and unravel the surface of ‘reality’” (Braun 
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and Clarke, 2006, p 9). The goal of our study was to determine novice physics students’ 

perception of physics culture (the reality) and their own sense of belonging within this culture 

(digging beneath the surface reality). After each interview we would read the interview and write 

down notes on potential codes as we were collecting data.  

After reading through the first five interviews, we developed our initial codebook based 

on our conceptual framework. These codes included: childhood identity (socializers, 

competence, performance, recognition, influential events, and stereotypes); physics identity 

(future physics plans, commitment to physics, objectivity of physics, masculinity of physics, 

motivation to pursue physics, and attributes that predict success in physics); and STEM identity 

(similar to physics identity codes but included references to STEM in general not physics). Next, 

we independently coded three interviews and compared our results. We discussed our reasoning 

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

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

developed. Once we updated our codebook, we independently coded all of the interviews using 

Nvivo 10 software. Our overall intercoder reliability for this data was 90%. The themes that 

emerged from this analysis indicated that negotiations of physics identity are based on 

perceptions of physics culture as hard working, curious, and/or arrogant. The results section will 

describe how childhood and college STEM identity interact with physics’ perceptions resulting 

in novices’ understanding of the physics’ culture and their own sense of belonging in it.  

 

Results 

Childhood STEM Identity 

 To understand our participants’ motivation to pursue a physics degree we asked them 

about their childhood experiences related to STEM and specifically to physics. Based on our 
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conception of identity, we recognized that these past experiences and interpretations affected 

each participant’s current physics identity. Not surprisingly, all of our participants had positive 

experiences with STEM leading up to college, including: positive support from socializers (both 

well-known and acquaintances); positive experiences with STEM (both events and role models); 

and positive demonstrations of competence through recognized performances. Personal 

socializers included parents, grandparents, friends, and high school teachers who supported the 

participants’ interest in science and physics. Before college these individuals served as “experts” 

who recognized the students’ performed competencies (e.g. calling on them in class, telling them 

they were doing well, talking to them about their future science plans). Even when these students 

encountered negative socializers, they were able to overcome the negativity through recognition 

from other socializers.  

 The students also mentioned celebrity socializers’ from their childhood as positive 

influences including references to: Richard Feynman’s Six Easy Pieces and Surely You’re Joking 

Mr. Feynman!; Bill Nye; Neil deGrasse Tyson; Richard Dawkins; Stephen Hawking; Carl 

Sagan; Michio Kaku; and Albert Einstein. These individuals were typically described as 

“inspiring”, “making physics and science fun”, and/or “making scientific concepts 

understandable”. 

 In terms of positive experiences, students referenced receiving high grades in their STEM 

courses which they saw as positive recognition of their competence. Other positive experiences 

included doing well in advanced science classes that other people considered difficult. Influential 

events included: Girl Scouts, internships, science museums, science fair and advanced summer 

academic programs. In all of these cases, the participants saw these experiences as validation of 

their competence which strengthened their identification with STEM.  
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STEM Identity Development from High School to College 

 Once these students entered college as physics majors they began to experience more of 

the community of practice. Many of them were challenged in their courses for the first time, 

which they described as negative experiences. However, all participants at least at the time of the 

interviews were still able to reference at least one positive influence that countered their 

negatives. A summary of the number of participants who referenced positive and negative 

college physics’ influences can be found in Table 3. 

[Insert Table 3 here] 

 The negative influences were mentioned by a small number of the participants with male 

and female students reporting in similar numbers. The code “competence negative” refers to 

experiences where students questioned their competence. One male student (Alex1) referenced 

his sense of concern when he could not understand concepts in his first few weeks of a research 

experience, but by the end he believed in his understanding and competence. Another female 

student (Aurora) discussed how she questioned her competence initially during a math 

competition, however once the competition started she realized that she had to be competent to 

even be invited to the competition. Cassandra discussed how she did not immediately major in 

physics in college because she doubted her ability to succeed in the major after struggling with 

physics in high school (she received a B in the class). Negative competence examples could be 

classified as students struggling in courses as they tried to understand concepts. When students 

referred to negative events, they referenced boring science classes or poor teachers. Negative 

performance was described as struggling to understand concepts in classes or initially receiving 

low grades in a class. But all of these students were able to find motivation to pursue physics in 

college based on their overwhelming positive experiences.  

                                                 
1 Pseudonyms have been used for all participants. 
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 The stereotypes referenced by students in their interviews spoke to the misconception that 

you have to be born a scientist. Aaron explained how he would “never be a famous 

mathematician because you have to be one of the insane people who was doing calculus when 

you were four”. The female participants’ conception of stereotypes fell into three categories: (1) 

the gender misconception that women are less skilled in the sciences: I’m thinking of it’s that 

gender base stat thing that says men are much more higher to rate themselves as competent in 

everything, not just sciences (Aurora); (2) women who work in physics are not feminine: The few 

women that are in my field, I feel like if they aren't very traditional feminine women (Krista); and 

scientists lacking any outside interests: It seemed like he [Feynman] was having so much fun 

because that’s not really the image projected of people in the sciences. It’s a bunch of old people 

with crazy hair in lab coats, right? It is the pop culture kind of thing (Aurora). The latter 

stereotype was often challenged once students were in the physics major:  

Before college, I had always seen the scientist as not having a life and not being 

home very much. Seeing actual scientists carrying on with their lives was not 

something I initially saw with science. But it’s helped having a lot of friends in the 

department. And just being social with them and realizing “oh what are you doing 
with your life” versus” what am I doing with my life? (Apple) 

 

Physics Culture and Identity 

The main purpose of this study was to determine how students saw the physics culture 

and how this in turn affected their physics identity transformation. To understand how our 

participants understood the physics culture, we asked them to tell us the type of person who goes 

into physics and the type of person who would be successful in physics. This in turn helped us to 

understand how they saw the physics culture as novices within the physics community of 

practice. Their responses fell into three themes: curiosity (defined as enjoying solving problems 

and learning new things); hard work (referred to as perseverance, determination, and 



NOVICES’ PERCEPTION OF PHYSICS CULTURE                                                                 16 

 

 

 

commitment to physics); and arrogance (defined as both a confidence in one’s abilities but also a 

sense that physics is better than other fields). In addition to these traits, students also mentioned 

aspects of the physics culture that they perceived based on their experiences as novices within 

the discipline, which included: physicists having innate abilities for math and physics; 

masculinity and objectivity as central to physics; and heroes within the field as crucial to the 

fields’ development. Among these perceptions we also saw differences among our male and 

female participants in that men were more apt to mention heroes (potentially because all of the 

heroes were men and these male novices were more apt to see them as role models). In addition, 

more women mentioned the masculinity inherent within physics compared to the male students 

(potentially because only those in the minority would notice the majority culture). Table 4 has 

summary of the number of participants who mentioned aspects of the physics culture in their 

interviews. 

[Insert Table 4 here].  

 

Hard Work: All of the physics majors were motivated to select this major because of 

their interest in physics concepts and for some their desire to be challenged. All of the 

participants believed that hard work is required to be successful in physics. However, the concept 

of hard work had various meanings: internal motivation, perseverance during times of doubt, and 

willingness to fail and try again. Russel summarized the self-doubt he experienced with a weed-

out course as well as his own justification for why they are necessary: 

We have a class called physics problem solving, which is basically big boy physics Boot 

Camp. You go from basic physics and floating through that if you've had some physics 

background and before you take classical mechanics, it's not a required class. It makes 

you feel all levels of sad because you realize that you thought you were good at physics 

and you're not good at it anymore. The whole point of it now that I realize it is for you to 

get the worth ethic and motivation to keep going with the harder levels of problems that 

you experience in classic mechanics and quantum and all of that. 
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Here Russel articulated what many students described as their initial reaction to weed-out 

courses – the self-doubt or “all levels of sad”. But he was able to see a rationale for this course 

format that helped him maintain a sense of belonging. It is worth noting the gendered referenced 

to physics here as well, “big boy physics”.  

Similarly, Todd explained that these moments of self-doubt were ways to measure your 

learning: 

There are always reasons and instances where you lack the intuition to immediately 

grasp a problem or you come to a reasoning which is not true. All these things which 

show your incompetence. It's a learning process. 

 

In most examples, students defined hard work as their own commitment to physics coursework 

even when they failed. These students were able to tie their own identity to the physics culture 

through this discussion of hard work (e.g. I am a hard worker and hard workers are successful in 

physics). In comparison, only one-third of the students mentioned innate abilities as being crucial 

to being successful in physics. Apple described herself as “a math person” and Paul claimed he 

was “born to become a physicist”.  These students were also able to align their own identity as 

being naturally gifted with this perception of physics. Or they were able to figure out a way to fit 

in. One participant (Emil) defined intelligence as “sticking with something even when it is 

difficult”.  Others mentioned that although natural ability is definitely helpful it is not necessary. 

Curiosity: Students mentioned that they were able to persevere in their physics major 

because they were motivated by their interest/curiosity which they often described as their own 

commitment to physics. This was typically articulated when the students discussed a challenging 

class or situation during which they pressed on because of their interest and commitment to 

physics. Emil exemplified this attitude in his response to a difficult class:  
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I forced myself to get through it and I'm glad I did. It wasn't required for my 

class. It was a bad experience, but all the same it did prove helpful in that it 

reaffirmed that I want to succeed.  

 

Another student, Krista described how she overcame failures:  

I fail tests a lot, but that comes with the major. Eventually you get used to it. At 

first you're really upset because you get a D on a quiz or you fail a test and then 

you realize that even the best people in the class are doing poorly. I feel like in the 

beginning doing poorly on the test was discouraging, but I just kept doing it and 

persisted and eventually I got used to it and learned how to study better for tests. 

Now I am prepared as possible. It happens less now. I don't really have a backup 

plan, I thought once that I could do math if physics didn't work out, but I can't see 

myself doing anything but physics. So this is what I'm going to do, and I'm going 

to have to do well in the course and I'm going to have to study for the test. I told 

myself there is no other choice. 

 

Both Krista and Emil’s quotes demonstrate that they saw physics as their only option so they had 

no choice but to figure out how to “get through” tough courses. These students were so 

committed to physics and saw themselves as being a physics person that they were able to 

overcome setbacks. 

In terms of Traweek’s (1988) description of physics there were some references to holy 

sites, miracles, heroes, and objectivity in physics. Heroes included celebrity physicists like Carl 

Sagan, Neil deGrasse Tyson, Richard Fenyman, and Albert Einstein. But there were also two 

references to physics faculty at SU as heroes. Only two of the students spoke about 

universities/facilities in a concept of “holy sites” in terms of Michigan State being the top 

university to study nuclear physics and the Jet Propulsion Lab as a location for quality science. 

In terms of miracles, only one student referenced the awe inspiring nature of physics. Traweek’s 

conception related to the objectivity, arrogance, and masculine nature were discussed by our 

participants. When students were describing their understanding of the physics culture they also 

were articulating how they fit in with this culture, thereby demonstrating their physics identity. 

For example, Mary discussed how she fit within the objectivity of physics:  
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People are important, but so are molecules and atoms at the same time. I don't 

want to deal with people all of my life because we’re so temporary. Physics is so 
permanent. Physics is removed from emotion.  

 

Here she not only mentions the permanence of physics but also the lack of emotion within 

physics and explains how she fits this description.  

The arrogance within physics when mentioned by our participants was also an 

opportunity for them to describe how their identity matched this culture. Cassandra explained,  

Everyone else I know who is a physics major, they’re always like “get ready for 
the superiority complex to set in” because people in physics and engineering 
majors are like “that’s right I’m smarter than you” because they have a harder 
major. Some people are sort of an ass and I know personally myself I can be an 

ass.  

When pushed to explain what she meant by “being an ass” she said:  
 

Condescending. Arrogant. [In physics] you do have to be smart somewhat. And a 

lot of smart people are arrogant and they talk down to people that they view as 

less intelligent than them. That sounds really bad because a lot of physics majors 

that I know are really nice. Nerds. I don’t know that a tough questions. Sure of 

themselves.  

 

Cassandra saw herself as fitting in to this category of being confident and potentially arrogant. 

However, this perception of the culture pushed others away. Kate, a leaver, described how this 

arrogance combined with other aspects led to her leaving:  

I had another professor who said that 'physicists are the highest forms of life.' I 

thought it's not where I belong because I don't have that attitude about being in 

physics. I think anyone can be in physics if they're willing to put the time into it. 

That's what it is; it's just dedication to anything you want to learn. It doesn't 

matter what it is. With that being said, I had a hard time adjusting to the type of 

personalities that go into physics. I will say I had to be humbled when I came in, 

but I've never been one of those people who thought I was smarter than other 

people. I never thought that I was. I think it was a combination of not having the 

greatest success my first time in physics, being told that by a professor, and also 

not quite feeling like I had the attitude that other physicists had. I thought maybe 

you had to have an ego of steel to be successful here. In mechanical engineering, 

the biggest change between physics and engineering for me was that I got to sleep 

more. 
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This arrogance was attributed to faculty (experts) within the department as well. One of our 

participants (Lolly) was a math major and a physics minor who described the arrogance: 

I have realized that most scientists are pompous. They are very selfish and care 

more about their own research than helping others. They only care about where 

their next grant is coming from which is understandable, you have to think about 

your own career. On the other hand, part of your career is helping students. You 

might as well be in the industry instead of academia if you don’t want to help 
students.  

 

Here arrogance is related more to a lack of caring for students. In both examples, the students’ 

responses point to a culture of arrogance wherein only those students who adhere to this identity 

trait will feel like they belong in the physics culture. 

 The masculinity of physics was more difficult for female participants to align with their 

respective gender identities. One way to align one’s identity as a woman with physics was to 

denigrate other women who behaved in stereotypically female ways. Carol explained:  

I went to a ‘women in physics’ conference and there was also a load of 
complaining there. They were all successful and in academia and making six 

figures and they were going to get up and complain about how in middle school 

some guy who was like “you’re a girl and you like math, you’re so weird.” I think 
it’s shallow.  

 

Krista described how women in physics were not your typical women:  

The few women that are in my field, I feel like they aren't very traditional feminine 

women, and they're like far out on the edge of feminine values. You're not going 

to see girls coming in wearing yoga pants; no one is in a sorority. They're not the 

kind of girls that go out and party on the weekends. They're just a very specific 

kind of person. It's hard to describe.  

 

Both of these women recognized the underrepresentation of women in the field. They saw 

themselves as fitting in with the field because even though they were women, they were not the 

stereotypical woman (e.g. complaining, being in a sorority).  
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 Participants who had heard negative comments based on their gender also rationalized 

these behaviors to maintain their physics identity. Roxanne explained the discrimination she had 

experienced:  

I had a couple of classmates of mine when I did an REU one summer. They had 

applied for the same one and didn’t get it. And they said I only got it because I 
was a woman. Basically that’s a load of crap. That’s pretty frustrating. I deal 

with it by ignoring what they say and realizing that they’re probably insecure 
because they didn’t get what they wanted. And I don’t think people realize they’re 
doing it.  

 

Here Roxanne explains the discrimination as jealousy and even creates an excuse for the 

behavior by saying that people “don’t realize they are doing it”. Perhaps it is easier for her to 

identify as a physics person if she can make herself believe her colleagues would never 

intentionally doubt her abilities or wish failure on her. 

 Despite these negative comments, some of our female participants had mainly positive 

experiences related to their gender. Deborah believed that the department was very welcoming to 

women:  

It’s a very diverse college. I step into the classroom and I see a lot of women. 

Pretty much I talk with a lot of girls in that class rather than the guys, they’re 
more outspoken and they understand it better. Maybe it’s because I’m friends 
with them rather than the guys.  

 

Another participant, Alison, described how supportive her male faculty members were and the 

positive experience she had reaching out to a female role model. After reading an article that 

mentioned a prominent female physicist at an Ivy League school, Alison decided to email her for 

advice.  

I actually emailed her and asked her, “How do you do this? How do you deal 
with this?” And she got back to me, like she emailed me back and was like “You 
just keep persevering. Like you do what you have to do. You have to ignore the 

people that tell you bad stuff. And you have to have such integrity that people 

know when they’re spreading lies about you, or they’re saying things about you, 
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the other people will know it’s not true. They will.” So that was interesting. I’ll 
probably apply to her school now because of that. 

 

Her experience highlights the issues that women in physics face as well as the impact that 

a positive female role model can have on young women in physics. Despite some 

setbacks within her physics experience, Alison was able to see potential for her future in 

physics and align her identity with the physics culture.  

Identity Negotiations 

 The above summary provides the articulation of how these novices saw the physics 

culture as well as some examples of how they were able to see themselves as belonging in this 

culture. Most of our participants described some aspect of the identity negotiation as presented 

by Carlone and Johnson (2007). (See Table 5.) It makes sense that recognition and performance 

had far fewer references by these undergraduates since many of them were only in their first or 

second year of their physics major.  

Competence was mentioned by most of our participants. However, female students were 

less likely to reference positive competence experiences and a larger representation of them 

referenced negative competence compared to their male peers. It is difficult for us to determine 

whether these experiences were directly related to their gender. Students referenced overcoming 

negative competence through hard work. The negative competence examples that were 

mentioned were: “lack of understanding”; “comparing oneself to others a source of doubt”; and 

the structure of “weed-out courses”. All of these negative competence experiences were 

overcome by hard work (e.g. “going to office hours”, “commiserating with peers”, or simply 

seeing the one class as a “necessary evil to their ultimate goal of being a physicist”.  

[Insert Table 5 here.] 
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For most of our students, performance was synonymous with grades. These students 

overcame their negative performance experiences related to grades in the same way they 

overcame negative competences (e.g. hard work, going to office hours, commiserating with 

peers). In terms of positive recognition, students discussed being recognized as strong physics 

students by faculty through their grades or research skills (performance) and some even 

mentioned research publications as a form of recognition for their physics skills.  

Here we will highlight how performance and recognition were tied for some of our 

participants. Apple described her experience during a research project:  

I did nuclear physics research one semester. And for that I used my programing 

skills and so I was manipulating data on the bit level and then feeding it into my 

program because they had been doing it manually and I was trying to do it 

automatically. They have to use excel and copy just terabytes of data, it was pretty 

bad, so it would condense- it took them a month to condense some of this data. So 

my job was to write a program that did it automatically. Since then I’ve been 
doing some really awesome research in semiconductors and spin electronics. I 

just have been working with that professor. He’s just been finding work for me to 
do.  

 

Apple was able to demonstrate her competence in research and computing via her successful 

performance during her research project. As a result she was recognized by her physics faculty 

member who kept finding work for her, thereby further solidifying her physics identity and sense 

of belonging. 

 There were some examples of students having negative encounters with select faculty but 

they were able to maintain a sense of belonging through positive encounters with other faculty. 

For example, Alison had a negative experience with a faculty advisor, which led her to go to the 

chair of the department who took over her advising. She had a number of positive experiences 

with faculty within her department and in physics departments outside of her school as well as 

successful research opportunities with other faculty. All of these positive opportunities to 
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perform her competence and be recognized allowed her to overcome a negative experience and 

maintain her physics identity.  

 Research has demonstrated that identity is best articulated by those who realize they no 

longer identify with physics. In our study we were able to interview five leavers (three women 

and two men). Mallory described how she began to doubt her abilities in physics which made her 

question whether she was a physics person. “At the time I didn't have anybody to talk to about it 

so I just panicked and didn't know what was going on. My grades suffered because of it.” But 

Mallory also struggled with identifying with physics as evidenced through another comment:  

I just decided that it wasn't really for me. It wasn't something that I wanted to do. 

I was sitting in calculus class not really understanding or not really interested in 

what was going on and I thought to myself that I didn't want to do this for the rest 

of my life. Then I thought about what I did want to do and I transferred over to 

Art. It's not that there was a loss of interest, I still love physics and I think 

everything it has to offer is fantastic, it's just not for me.  

 

Two of the leavers (Ophelia and Kate) described how they worried about their poor performance 

in physics classes bringing their GPA down so they decided to transfer to another STEM major 

(biology and engineering respectively) where they could maintain their GPA and still preserve 

their science identity even if they lost their physics identity. Kate described her love for the 

applied aspects of physics and how engineering provided that for her more than physics:  

I didn't want to have to wait until I got a PhD to do applied physics, that's why I 

switched. The biggest draw was when I understood that my mutual interest in 

physics and engineering could be satisfied in engineering because you're not only 

interested in redefining or understanding fundamental laws, you're working on 

different ways to apply them. There's just something really enthralling about that. 

 

But Kate was also dissuaded when a physics faculty member told her when she was struggling 

on tests that she should be tested for a learning disability. She saw this as a complete rejection of 

her capabilities even though this was probably not the intent of the faculty member. She had 

positive support and recognition from other faculty members but unlike some of the stayers this 
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was not enough to continue to persist. The final two leavers in our study (Sean and Tony) both 

explained that they realized they had passions in other areas outside of physics and this interest 

led them to leave. 

  

Discussion 

 This study is the first of its kind to articulate how novices (undergraduates) understand 

the culture of physics and how this understanding influences their physics identity negotiations. 

Sadly, it shows us that the physics culture has changed little from Traweek’s initial description 

some 30 years ago (1988). Our novices did not mention the Catholic metaphors of heroes, 

miracles, and special sites like Traweek but our study highlights that novices see physicists as 

curious, hardworking and arrogant. The persisters in our study were able to identify with these 

traits and found opportunities to demonstrate their competencies and be recognized for their 

performances by faculty experts. However, our participants also saw physicists as arrogant and 

our female participants still saw some level of masculinity inherent to the field, similar to the 

findings of Francis and her colleagues (2017) with secondary school students. The women in our 

study who were persisting were doing so by identifying as the type of women who succeeds in 

physics. This type of woman does not ascribe to the stereotypical feminine pursuits of make-up, 

sororities, and parties. This finding supports previous studies that highlight how only certain 

women are persisting in physics and the field is not attracting or retaining those women who may 

identify with more feminine traits (e.g. Bianchini et al., 2000; Ong, 2005). This finding is 

particularly troublesome in our study because these young undergraduates represent the next 

generation in physics, meaning that the masculinity within physics is still persisting. Although 

our study was not solely focused on leavers, we were able to determine that for the female 



NOVICES’ PERCEPTION OF PHYSICS CULTURE                                                                 26 

 

 

 

leavers, the arrogance and masculinity associated with the physics culture was one of the main 

sources of discouragement for them.  

Limitations and Future Research 

 Thematic analysis allows for some level of flexibility since “there is no hard-and-fast 

answer to the question of what proportion of your data set needs to display evidence of the theme 

for it to be considered a theme” (Braun and Clarke, 2006, p 10). Themes are selected based on 

the authors’ judgement as to what is prevalent from the data which is a limitation. Even if a 

“theme” appears in a small number of interviews, the authors make the decision based on the 

conceptual framework and guiding research questions as to what makes that theme relevant. For 

example, if only two people referenced the negative impact of arrogance but both were 

underrepresented minorities, this is important to the research because it indicates that 

marginalized members of the physics community are articulating this problem. Our study was 

focused on how novices perceive physics and their sense of belonging in it. This is an 

understudied area without much research so we had to determine how well conceptual 

frameworks that had been used in other STEM fields fit within physics. Therefore it was 

important that we have some structure (deductive) as well as flexibility to uncover themes that 

might not be evident in previous broader STEM studies.  

This study identifies essential needs for future research on this topic. First, we only focus 

on physics majors at one university. Future studies should compare physics majors across 

universities to gain a more in-depth picture of how novices experience the culture of physics 

across institutions. Second, we have no comparison of the culture across disciplines to say how 

the specific culture of physics might be affecting undergraduates compared to the culture of 

chemistry or biology. Future studies should consider comparing novices’ understanding of the 
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culture within different disciplines. Third, our study only focuses on novices’ perceptions of the 

physics culture at one moment in time. Future studies should follow students along their 

trajectory like Ong’s study (2005). This does not downplay the impact of our findings since 

understanding novices’ perceptions of physics culture at any point is missing from the literature 

and could potentially help physics’ departments improve both their culture and the perceptions of 

their culture. Finally, we did not focus on underrepresented minorities (URMs) in our study 

because our sample had so few. Future studies should also look at URM’s experiences to 

determine how the culture within physics affects their physics identity negotiations. 

Conclusion 

This study has the potential for improving women’s representation in physics. First, 

physics’ academic departments should consider how the culture of physics is being portrayed 

(e.g. arrogance, masculinity) and how this could negatively affect certain students and identities 

from feeling a sense of belonging. Second, the study indicates that younger generations of 

women are still facing the same issues as past generations of women in physics. This is 

particularly sad considering the money and resources that physics and physics departments are 

utilizing to improve the climate and perception of physics in society.   

In terms of research significance, our study further supports the conceptual framework of 

communities of practice (Lave and Wenger, 1991) and identity negotiations (Carlone and 

Johnson, 2007) as a way to study how novices understand the culture within specific STEM 

disciplines and how this in turn affects novices’ negotiations of identity. Future studies should 

investigate the differences between the cultures within disciplines that may be affecting the 

improvement of women and underrepresented minorities in specific STEM fields. 
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Appendix A 

 

Pseudonym Sex 

Stayer or 

leaver 

Level in 

major Major 

Future plans Physics 

related 
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Alex M Stayer Mid Physics yes 

Alison F Stayer Late Astrophysics yes 

Allen M Stayer Mid Physics/Math yes 

Aurora F Stayer Early Physics yes 

Apple F Stayer Late Physics/Comp. Sci yes 

Avery M Stayer Early Physics yes 

Beatrice F Stayer Early (PRE)Physics  yes 

Bruce M Stayer Mid Physics/applied Math yes 

Cassandra F Stayer Early Physics yes 

Carol F Stayer Mid Physics/Music engineering  

Carson M Stayer Late Physics/Math  Not sure 

Casper M Stayer Late Physics yes 

Caleb M Stayer Early Astrophysics yes 

Chip M Stayer Late Physics  Not sure 

Deven M Stayer Mid Physics yes 

Deborah F Stayer Early Physics yes 

Del M Stayer Mid Physics  Not sure 

Espera F Stayer Mid Astrophysics yes 

Evan M Stayer Mid Physics yes 

Emil M Stayer Late Physics/Astrophysics yes 

George M Stayer Early Physics  Not sure 

Helen F Stayer Early Physics yes 

Jolene F Stayer Late Physics/Astrophysics yes 

Krista F Stayer Mid Physics yes 

Linda F Stayer Early Physics yes 

Lolly F Both Late Math/Astrophysics yes 

Mary F Stayer Mid Physics yes 

Mimi F Stayer Late Physics yes 

Mitch M Stayer Late Physics yes  

Morgan M Stayer Mid Physics/Astrophysics yes 

Paul M Stayer* Early Physics yes 

Roxanne F Stayer Late Physics  Not sure 

Roger M Stayer Early Physics yes 

Rogelio M Stayer Mid Physics yes 

Russell M Stayer Mid Physics yes 

Sherman M Stayer Freshman (PRE)Physics  yes 

Todd M Stayer Freshman (PRE)Physics  yes 

Stephen M Stayer Mid Physics yes 

Martin M Stayer Freshman (PRE)Physics  yes 

Kate F Leaver N/A Mechanical Engineering  No 

Mallory F Leaver N/A Studio Art  No 

Ophelia F Leaver N/A Environmental Science   No 

Sean M Leaver N/A Math  No 

Tony M Leaver N/A Mechanical Engineering  No 
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Appendix B: Physics Major Requirements at SU 

Prerequisite Coursework: Students must complete the following prerequisites required for 

admission in preparation for the upper division Physics major. The following may also apply 

toward the major and/or Liberal Studies. 

MAC X311 (4) Calculus with Analytic Geometry I 

MAC X312 (4) Calculus with Analytic Geometry II 

MAC X313 (4) Calculus with Analytic Geometry III 

CHM X045, X045L (3,1) General Chemistry I with Lab (or equivalent) 

CHM X046, X046L (3,1) General Chemistry II with Lab 

PHY X048C (5) General Physics A or PHY X048/X048L 

PHY X049C (5) General Physics B or PHY X049/X049L 

 

Major Program of Studies: 53 hours 

Required courses in Physics (38 hours) 

PHY 1090 (1) Discovering Physics 

PHY 2048C (5) General Physics A 

PHY 2049C (5) General Physics B 

PHY 3045 (3) Physics Problem Solving 

PHY 3091 (2) Communication in Physics (meets oral communication competency requirement) 

PHY 3101 (3) Intermediate Modern Physics 

PHY 3221 (3) Mechanics I 

PHY 3802L (2) Intermediate Laboratory  

PHY 4323 (3) Electricity and Magnetism I 

PHY 4513 (3) Thermal and Statistical Physics 

PHY 4604 (3) Quantum Theory of Matter A 

PHY 4822L (2) Advanced Laboratory 

PHZ 3113 (3) Mathematical Physics 

At least four courses selected from the following (12 hours):  

AST 4211 (3) Introduction to Astrophysics 

PHY 3424 (3) Optics 

PHY 4222 (3) Mechanics II 

PHY 4324 (3) Electricity and Magnetism II 

PHY 4605 (3) Quantum Theory of Matter B 

PHZ 3400 (3) Phenomena in Condensed Matter Physics 

PHZ 4390 (3) Particle and Nuclear Physics 

PHZ 4601 (3) Special and General Relativity 

 

Note: Students who are planning to conduct graduate work in physics are strongly advised to 

include PHY 4222 Mechanics II, PHY 4324 (3) Electricity and Magnetism, and PHY 4605 

Quantum Theory of Matter B in their programs.  

 

Computer skills competency requirement (3 hours): PHZ 4151C (3) Computational Physics 

Laboratory 

Collateral Coursework: 20 hours 

Physics majors must satisfy all of the courses listed below. As collateral courses, these may also 
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be used to satisfy prerequisite, Liberal Studies, and minor requirements. Coursework not used for 

Liberal Studies or the minor must still be taken and will raise the total hours of required 

coursework. 

MAC 2311 (4) Calculus with Analytic Geometry I 

MAC 2312 (4) Calculus with Analytic Geometry II 

MAC 2313 (5) Calculus with Analytic Geometry III 

MAP 2302 (3) Ordinary Differential Equations or MAP 3305 (3) Engineering Math I 

CHM 1045, 1045L (3, 1) General Chemistry I and Laboratory or CHM 1050, 1050L (3, 1) 

Honors General Chemistry I, Lab 

 

Minimum Program Requirements - Summary 

Total Hrs. Required 120 

Liberal Studies 36* 

Major Coursework 53 

Collateral Coursework 20* 

Minor Coursework 0 beyond collateral coursework 

Computer Skills 0 beyond major 

Oral Competency 0 beyond major 

Foreign Language 0-12 (depending on placement) 

Electives to bring total credits to 120 

*NOTE: Collateral coursework can fulfill Liberal Studies or minor requirements. Students who 

begin college prepared to start mathematics with calculus will have the greater number of hours 

available for electives. 
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Table 1: Demographics for SU compared to National Average 

Bachelor's degrees 
  

SU 

Field, citizenship, and race or 

ethnicity  

NSF physics with 

Astronomy 2012 degrees 

awarded 

2013 Physics enrollment  

All n 5,949 30 

Male 
n 4,734 20 

% 79.58% 66.67% 

Female 
n 1,215 10 

% 20.42% 33.33% 

U.S. citizen and permanent 

resident 

n 5,615 30 

% 94.39% 100.00% 

White 
n 4,208 24 

% 70.73% 80.00% 

Asian or Pacific Islander 
n 415 0 

% 6.98% 0.00% 

Black 
n 145 1 

% 2.44% 3.33% 

Hispanic 
n 335 4 

% 5.63% 13.33% 

American Indian or Alaska 

Native 

n 26 0 

% 0.44% 0.00% 

Other or unknown race or 

ethnicity 

n 486 NA 

% 8.17% NA 

Temporary resident 
n 334 0 

% 5.61% 0.00% 

Two or more races 
n NA 1 

% 
 

3.33% 
SOURCE: National Science Foundation, National Center for Science and Engineering Statistics, special tabulations 

of U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data 

System, Completions Survey, 2002–12. 
 

Table 2: Physics Faculty Demographics for SU  

Fall 2013 data SU 

Physics Faculty 
 

Assistant Associate Full All faculty 

Total # 7 4 17 28 

Female 
# 1 0 2 3 

% 14.29% 0.00% 11.76% 10.71% 

Black or African American 
# 0 0 2 2 

% 0.00% 0.00% 11.76% 7.14% 

Hispanic 
# 0 0 1 1 

% 0.00% 0.00% 5.88% 3.57% 
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Asian 
# 1 2 4 7 

% 14.29% 50.00% 23.53% 25.00% 

White 
# 6 2 10 18 

% 85.71% 50.00% 58.82% 64.29% 

 

Table 3: Identity Trajectories from High School to College 

 

 

All Males (%) Females (%) 

P
o
si

ti
v
e 

In
fl

u
en

ce
s Personal socializers positive (well-known) 44 25(100%) 19(100%) 

Celebrity socializer positive 17 11(44%) 6(32%) 

Competence positive 21 11(44%) 10(53%) 

Events positive 39 21(84%) 18(95%) 

Performance positive 16 9(36%) 7(37%) 

Personal socializer acquaintance positive 25 10(40%) 15(79%) 

Recognition positive 14 7(28%) 7 (37%) 

N
eg

at
iv

e 

In
fl

u
en

ce
s 

Competence Negative 5 3(12%) 2(11%) 

Events negative 9 4(16%) 5(26%) 

Performance Negative 4 2(8%) 2(11%) 

Personal socializer acquaintance negative 7 3(12%) 4(21%) 

Personal Socializer well-known negative 4 2(8%) 2 (11%) 

Recognition Negative 2 1(4%) 1(5%) 

Stereotypes for STEM 12 6(24%) 6(32%) 

 

Table 4: Participants’ conceptions of the physics culture  
Perception of Physics Culture All (%) Male (n=25) Female (n=19) 

Codes Individuals Individuals Individuals 

Curiosity 44 (100%) 25(100%) 19(100%) 

Hard work 44 (100%) 25(100%) 19(100%) 

Commitment to physics 28 (64%) 18(72%) 10(53%) 

Innate abilities 14 (32%) 9(36%) 5(26%) 

Physics as basis for all STEM 14 (32%) 9(36%) 5(26%) 

Heroes 11 (25%) 8(32%) 3(16%) 

Masculinity of physics 8 (18%) 3(12%) 5(26%) 

Objectivity of physics 6 (14%) 3(12%) 3(16%) 

Holy sites 2 (5%) 1(4%) 1(5%) 

Miracles 1 (2%) 1(4%) 0(0%) 

 

Table 5: Physics Identity Negotiations 

Physics Identity all Male (n=25) Female (n=19) 

Codes Individuals Individuals Individuals 

Nodes\\Physics Identity\Competence negative 27 15(60%) 14(74%) 

Nodes\\Physics Identity\Competence positive 34 23(92%) 13(68%) 

Nodes\\Physics Identity\Performance negative 15 5(20%) 9(47%) 

Nodes\\Physics Identity\Performance positive 13 6(24%) 7(37%) 
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Nodes\\Physics Identity\Recognition Negative 3 1(4%) 2(10%) 

Nodes\\Physics Identity\Recognition positive 9 4(16%) 5(26%) 

 


