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ABSTRACT 

A SCOPING REVIEW ON THE EXPERIENCES OF QUEER AND TRANS 

STUDENTS IN STEM 

by  

Elliot P. Tingey, Master of Science 

Utah State University, 2024 

 

Major Professor: Dr. Colby Tofel-Grehl 

Department: Teacher Education and Leadership 

 

 Among efforts to increase diversity in STEM (science, technology, engineering, 

and mathematics), queer and trans individuals are often left out. However, some data 

does suggest that they are significantly underrepresented in the STEM workforce. Given 

that educational experiences are necessary towards achieving a STEM career, it is 

therefore likely that difficulties within STEM educational spaces are impacting queer and 

trans students. Therefore, the purpose of this study is to investigate the current available 

literature on the experiences of queer and trans students in STEM spaces, what means for 

improving these experiences are supported by current research, and where significant 

gaps within the literature lie. This was accomplished via a scoping review as a means of 

considering a broad, heterogeneous expanse of literature. Use of the analytical method of 

charting produced a qualitative description of the available literature as a whole. This 

analysis revealed that queer and trans students’ experiences within STEM spaces are 



iv 

primarily negative, dominated by invisibility and isolation due to the pervasiveness of 

cisheteronormativity within these spaces. These experiences are likely to have significant 

impact on students’ interest and persistence in STEM. However, more research is needed 

in order to provide additional clarity as to the impact of these experiences on students. 

Research on methods to improve these students’ experiences was also inconclusive due to 

a lack of concrete data, but some information suggests that the acknowledgement of 

queer and trans students within STEM spaces, greater awareness on the part of educators, 

and queer affinity groups may lead to better outcomes for these students. Most notably, 

analysis of gaps within the literature revealed a significant lack of research on queer and 

trans students in K-12 STEM spaces, alongside the need for more research on trans 

students as well as identity specific, intersectional, and STEM field specific studies. 

Recommendations for research and practice are provided. 

(66 pages)
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PUBLIC ABSTRACT 

 

A SCOPING REVIEW ON THE EXPERIENCES OF QUEER AND TRANS 

STUDENTS IN STEM 

Elliot P. Tingey 

Efforts to increase diversity in STEM (science, technology, engineering, and 

mathematics) are ongoing, but within these efforts queer and trans individuals are often 

left out. While initial data does suggest that queer and trans individuals are significantly 

absent from the STEM workforce, research into the causes of such underrepresentation is 

scattered. Given the importance of educational experiences in the pursuit of a STEM 

career, it is likely that these early experiences may play a role. Therefore, the purpose of 

this paper is to investigate the current research on the experiences of queer and trans 

students in STEM educational spaces, what methods are best for supporting them, and 

where more research is needed. To that end this study employs the use of scoping review 

methodology in order to draw conclusions from a wide variety of studies. Data was 

organized into broad categories so as to draw qualitative descriptions of the current 

literature. This analysis revealed that overall, the experiences of queer and trans students 

in STEM are primarily negative, dominated by invisibility and isolation created by 

cultures of that prioritize and normalize cisgender and heterosexual perspectives and 

experiences and are therefore unwelcoming of queer and trans identities. More research is 

needed in order to determine how to improve the experiences of queer and trans students 

in STEM, but acknowledgements of queer and trans identities within STEM spaces as 
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well as queer affinity groups do seem to have some positive impact for students. Other 

gaps in the literature identified include a significant lack of research on K-12 queer and 

trans students in STEM as well as the need for studies specific to trans students, those of 

specific queer identities, and those engaged in specific STEM fields as well as 

intersectional studies. Recommendations for research and practice are included. 

(66 pages)  
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Chapter 1 Introduction 

 

Statement of the Problem 

Increasing diversity in science, technology, engineering, and mathematics 

(STEM) fields is an ongoing issue (Tsui, 2007). While recent demographic data of those 

in STEM related jobs does note a continuing improvement in the presence of women and 

underrepresented racial and ethnic minorities, women still only make up about a third 

(35%) of the STEM workforce as compared to around 50% of the population and 

underrepresented racial and ethnic minorities (Hispanic, Black, American Indian and 

Alaska Native) combined make up around a quarter (24%) of the STEM workforce as 

compared to about 31% of the general population. In addition, individuals with at least 

one disability make up only 3% of those in STEM jobs, compared to 9% of the general 

population, percentages that have remained stable over the past several years. (National 

Center for Science and Engineering Statistics [NCSES], 2023). Women and 

underrepresented racial minorities also have lower median earnings than men or White 

individuals respectively (NCSES, 2023). 

However, while the problems facing women and racial minorities have received 

considerable research centered around improving their representation in STEM spaces in 

recent decades (e.g. Clewell & Campbell, 2002; Estrada et al., 2016), the same cannot be 

said for another minoritized group – queer and trans individuals. While precise 

demographic information is often difficult to collect, a Gallup poll conducted in 2017 

estimated 4.5% of adults in the US identify as gay, lesbian, bisexual, or transgender (The 
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Williams Institute, 2019). Another poll in 2021 found that the percentage had risen to 

7.1%, with younger generations significantly more likely to identify as LGBT as 

compared to older ones (Jones, 2022), suggesting that this number may continue to rise in 

the coming years.  

Despite their minoritized status and the wealth of discrimination they face (e.g. 

Almedia et al., 2009; Casey et al., 2019; Sears & Mallory, 2011), data on the inclusion of 

queer and trans people in STEM is scarce compared to other minoritized and 

underrepresented groups. The most recent NCSES report on diversity in STEM (NCESE, 

2023), part of the National Science Foundation’s (NSF) goal of broadening participation 

in STEM (NSF, 2022) includes only binary gender categories and no data on sexual 

orientation at all. A study on individuals employed by STEM related federal agencies 

found that just under three percent (2.8%) identified at LGBT, notably lower than 

national estimates (Cech & Pham, 2017). The personal experiences of LGBTQ scientists 

also point to a chilly atmosphere regarding non-heterosexual sexualities, where 

discussion or even mention of such is seen as unprofessional (Freeman, 2018), pointing 

to the reproduction of discrimination regarding gender and sexuality that might 

encourage queer and trans individuals to find employment in other, more historically 

welcoming fields (Forbes, 2022). 

 

A Note on Terminology 

This study uses the phrase “queer and trans” for any individual who identifies as 

any identity other than heterosexual or cisgender, including lesbian, gay, bisexual, 

transgender, gender nonbinary, gender non-conforming, or any other non-cisnormative 
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and/or heteronormative identity. Individual experiences of these various identities can 

often differ from each other, but they all are impacted by and call into question 

cisnormativity and heteronormativity. The use of the phrase, therefore, is intended as a 

way of considering their similarities and pushing back against cisheteronormativity. 

While trans, an umbrella term itself, may also be considered to fall underneath the even 

broader term of queer, the intent of separating the two is to acknowledge the difference 

between gender and sexuality, especially within the field of STEM, where the two are 

often conflated. The terminology and acronyms used in other studies are maintained 

when referencing those studies. These include sexual minority, same-sex attracted, 

LGBTQ (lesbian, gay, bisexual, transgender, and queer) and variations, SGM (sexual and 

gender minority), and MIoSG (minoritized identities of sexuality and/or gender). 

 

Diversity in STEM 

Many arguments for greater inclusion of queer and trans people in STEM point to 

the problem of economic necessity. The US Bureau of Labor Statistics projects that 

STEM occupations are expected to grow by 10.8% in the decade between 2023 and 2033, 

compared to 2.3% for non-STEM occupations (US Bureau of Labor Statistics, 2023). 

Therefore, in order to fill this increase, more minoritized people, including queer and 

trans people, will need to pursue and obtain STEM degrees and continue on into STEM 

careers. However, it should be noted that this economic pressure should not be the only 

driving force behind attempts to improve the participation of minorities in STEM. Such a 

focus may encourage a limited acceptance of queer and trans people, where they are 

expected to “pass” as heterosexual and cisgender (often referred to as being “in the 
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closet” or “closeted”) or “cover” their queerness, assimilating into heteronormativity and 

cisnormativity in order to pursue STEM occupations. Employees who feel compelled to 

hide a stigmatized identity at work suffer from reduced performance, impacted well-

being, and a sense of social exclusion (Ellemers & Barreto, 2006) as well as lower self-

confidence in their work (Barreto et al., 2006). 

If the goal truly is one of increasing diversity in STEM, then it should embrace 

the importance of diversity of thought, experience, and perspective. These ideas are 

incompatible with a culture that requires, explicitly or implicitly, assimilation into narrow 

modes of thought and behavior. Unconstrained queer and trans participation in STEM is 

also an issue of social justice. In the field of psychiatry, Yager et al. (2007) noted that 

“minority researchers bring unique perspectives to research questions and strategies 

concerning access, delivery, and effectiveness of care in minority and underserved 

populations” (p. 146). More queer and trans STEM professionals may begin to help close 

gaps in healthcare between cisgender, heterosexual people and their queer and trans 

counterparts (Casey et al., 2019). Even in STEM jobs that have a more indirect impact on 

minority populations, a multiplicity of perspective is an asset to any STEM endeavor and 

the creativity and problem-solving inherent to work in STEM fields. 

 

Queer and Trans Students in STEM 

The importance of increasing diversity in STEM, therefore, draws consideration 

to the educational experiences of queer and trans students in STEM spaces. While 

research here can also be thin on the ground, the data suggests pervasive problems. When 

controlling for other variables including academic preparation and other factors found to 
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increase persistence, LGBQ undergraduate students who entered STEM majors as 

freshmen and remained at university for four years were nearly 10% less likely to persist 

in those majors than their straight counterparts (Hughes, 2018). Similar results were 

found for transgender and gender non-conforming undergraduate persistence (Maloy et 

al., 2022), a rate of attrition also similar to that of underrepresented racial minorities 

(Chang et al., 2014).  

A significant factor in undergraduate STEM persistence has been found to be 

academic performance in high school, especially science and math preparation (Foltz et 

al., 2014; Radunzel et al., 2016). These years are also important for building students’ 

interest in STEM through supportive networks, preparing a foundation for the future 

development of a STEM identity (Aschbacher et al., 2010). However, while information 

on queer and trans post-secondary students’ participation in STEM is scarce, information 

on queer and trans students’ participation in STEM prior to that is nearly nonexistent. 

Additionally, what information does exist is both incomplete and contradictory. Gottfried 

et al. (2015), using data collected from 1994 to 2002, determined that after controlling for 

overall academic achievement, sexual minority youth were no more or less likely to 

enroll in advanced science and math courses during their high school years than their 

straight peers. However, Pearson et al. (2007) found that sexual minority youth were 

more likely to perform poorly academically overall and that same-sex attracted boys in 

particular were less likely to enroll in advanced science and math courses.  

 

The Present Study 
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The study at hand analyses the current available research on the experiences of 

queer and trans students in STEM, both secondary and post-secondary. Determining the 

current, research-based best practices for promoting the inclusion of queer and trans 

students will allow teachers, administrators, and other stakeholders a clearer path 

forwards towards accomplishing diversity goals. While guides providing 

recommendations on improving the experiences of queer and trans individuals in specific 

STEM academic fields exist (e.g. Ackerman et al., 2018; Butterfield et al., 2018, Cooper 

et al., 2020), this study provides an alternate focus, considering the experiences of queer 

and trans students across the borders of STEM disciplines to determine why queer and 

trans people fail to join the STEM workforce more generally. In addition, it is important 

to continually check these kinds of recommendations in the light of current research, 

especially in a field as nascent and data scarce as this one.  

The present study also seeks to uncover where the most significant gaps are in the 

current literature and provide suggestions to researchers for future paths of study. While 

some broad conclusions may be drawn from the present body, the multiplicity of queer 

identity and STEM fields as well as intersectional issues urge continuing research even 

beyond the most obvious gaps. Specifically, the following research questions are 

presented: 

1. What does the current body of research tell us about the experiences of queer and 

trans students in STEM?  

2. What strategies does the current body of research support for improving the 

experiences of queer and trans students in STEM?  

3. Where are the gaps in the current literature, and where is more research needed? 
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Chapter 2 Literature Review 

 

Underrepresented Groups in STEM 

Women, underrepresented racial minorities, and people with disabilities face 

significant difficulties in joining the STEM workforce. Many of the interventions 

designed to increase their participation focus on issues early in the journey – the 

preparation and persistence necessary to pursue and obtain a STEM degree, the efforts to 

fix the “leaky pipeline” (van den Hurk et al., 2019). These groups are less likely to persist 

in STEM degrees (Suárez et al., 2021), but the issues run significantly deeper than 

interest and adequate preparation prior to and during post-secondary education. Students 

of color face racial microaggressions not only from peers but from faculty and advisors as 

well in post-secondary STEM spaces (Lee et al., 2020) and overall issues of ingrained 

structural racism (McGee, 2020). Women face hostility in both the academic spaces 

necessary for pursing a degree (Casad et al., 2019) and, should they persist, in the 

workplace (Saxena et al., 2019), possibly due to STEM cultures that stereotypically align 

their femininity with less valued work (Faulkner, 2000). It should be noted as well that 

these problems compound for women of color in STEM spaces (Lee et al., 2020; Casad 

et al., 2019). While understudied, students with disabilities encounter stigma, 

inaccessibility, and difficulties receiving necessary accommodations (Prema & Dhand, 

2019). In the words of McGee (2020), the focus on the idea of a leaky pipeline “has led to 

patchwork solutions and simplistic remedies for STEM attainment [that] do not challenge 

the anti-inclusive design of STEM education and participation” (pp. 633-634). The 

cumulative effect of these hostile STEM cultures and policies leads to White able-bodied 
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heterosexual men still holding positions of privilege within the STEM workforce that 

cannot be explained by variations in work effort or other differences (Cech, 2022) and the 

well documented underrepresentation of many of those who do not fit that narrow mold 

(NCSES, 2023).  

 

Experiences of Queer and Trans Students 

 

Secondary 

While the issues specific to queer and trans students in STEM spaces are 

understudied, the research on queer and trans students’ experiences in education more 

broadly point to environments of hostility, exclusion, and minoritization. The most recent 

report from the Gay, Lesbian, and Straight Education Network (GLSEN) on the climate 

of secondary schools for LGBTQ+ students provide some alarming statistics. Nearly all 

LGBTQ+ students reported hearing negative remarks and derogatory language about 

LGBTQ+ people at school, with 76.1% verbally harassed for their sexual identity, gender 

expression, or gender. In addition, a majority of LGBTQ+ students (58.9%) reported 

experiencing anti-LGBTQ+ policies or practices at the hands of teachers, administrators, 

and coaches (Kosciw et al., 2022). Understandably, much of the research around queer 

and trans secondary students has focused on these issues of harassment, abuse, and their 

negative effects – LGBQ+ students are twice as likely to experience symptoms of 

depression or poor mental health and three times as likely to seriously consider 

attempting suicide as compared to their heterosexual peers (Centers for Disease Control 

and Prevention, 2021). Many studies focus on the positive impact of GSAs (alternatively 
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Gay Straight Alliance or Gender and Sexuality Alliance) on queer and trans students. 

These groups have been found to improve academic outcomes, social support, and school 

connectedness of LGBTQ students (McCormick et al., 2015) and are associated with 

lower risk of in-school harassment (Kosciw et al., 2022). 

More involved efforts to reform secondary school curriculum in order to 

normalize queerness and combat cisheteronormativity in schools, however, are scarcer. 

Research on curricular changes focus around the humanities (Greathouse, 2016; Helmer, 

2016; Maguth & Taylor, 2014; Schmidt, 2010) and sex education (Woolweaver et al., 

2023), with some investigation into queer and trans students’ experiences in the arts 

(Millett, 2019; Palkki & Caldwell, 2018), physical education and sports (Kulick et al., 

2019) and foreign language education (Baros, 2022). It should also be noted that many of 

these articles concerned with curriculum (e.g. Schmidt, 2010) are arguments based on 

theory and not research. Though in environments where even basic teacher professional 

development programs addressing LGBTQ issues can see significant pushback from 

administration (Payne & Smith, 2018), perhaps it’s not surprising that even the more 

traditionally queer supportive space of the humanities faces significant difficulties in the 

practical implementation of queer friendly curriculum. 

 

Post-secondary 

Queer and trans post-secondary students continue to face many of the same 

challenges as their younger counterparts. Queer-spectrum and trans-spectrum students 

across nearly a thousand universities in the US were significantly less likely to view their 

campuses as safe and welcoming as compared to their heterosexual and cisgender peers 
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and significantly more likely to experience discrimination and harassment (Greathouse et 

al., 2018), with these experiences of bias and harassment also likely to go unreported by 

students (Weise et al., 2023). Exposure to harassment and microaggressions can 

negatively impact queer and trans students’ academic outcomes (Mathies et al., 2019), 

physical health (Woodford et al., 2015), and retention in higher education (Crane et al., 

2022). In a similar manner to GSAs in secondary education, LGBTQ+ resource centers 

and student organizations have been found to be important systems of support for 

LGBTQ+ post-secondary students (Pitcher et al., 2018), though it should also be noted 

that some queer and trans students struggle with acceptance even in these supposedly 

accepting spaces, including bisexual (Tavez, 2022) and asexual students (Mollet & 

Lackman, 2018) as well as queer students of color (Duran, 2019). 

While universities and higher education can be centers of theory crafting and 

research for queer and trans individuals in the form of gender studies and other social 

science research that includes the experiences of queer and trans individuals, the 

segmented nature of higher education classes and majors can partition off queer 

curriculum only to students who actively and purposefully pursue it. This may create 

push and pull factors that draw students from more traditionally “chilly” climates such as 

STEM and towards more traditionally “warm” climates such as the humanities (Forbes, 

2022). Not only do cisgender and heterosexual students in all disciplines require the 

opportunities to look through the window to understand queer and trans experiences, but 

queer students in any major also deserve to see themselves mirrored within the 

curriculum (Nodin, 2022) no matter what subject they pursue. 
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Chapter 3 Methods 

 

Researcher Positionality 

I am a gender nonbinary, queer individual working and studying in a rural, 

conservative area of the Intermountain West. My experiences, both positive and negative, 

within undergraduate science spaces and well as working at local secondary schools have 

undoubtably influenced my perspectives on this research. Throughout this process I have 

reflected often on my relation to the research and the difficulties of studying the struggles 

and minoritization of a group I identify with. I have sought to provide myself with a 

space to process those emotions and to consider my positionality on the research at hand 

in order to prevent my perspective from having undue impact on my analysis. 

 

Study Design 

Due to the nature of the extant literature, a scoping review has been deemed the 

most useful method of approach for this research. Scoping reviews are a kind of literature 

synthesis similar to that of a systematic review in that the data under study is a relevant 

section of literature. However, unlike a systematic review, a scoping review is broader 

both in the research questions and the body of literature under consideration (Munn et al., 

2018). This broadness can be beneficial especially when the field under review is less 

established and yet to reach a measure of consensus in study design and measurement of 

data (Arksey & O’Malley, 2005). Scoping reviews can be conducted as a precursor to a 

systematic review, or as research activities in their own right. Due to their nature, they are 



12 
 

ideal for determining the breadth and depth of the available literature, including where 

more research may be needed (Levac et al., 2010). The reporting of results in scoping 

reviews also tends towards more qualitative descriptions with less focus on analysis 

between studies and more on the overall scope of research activities (Arksey & O’Malley, 

2005). Scoping reviews have seen recent adoption into research on STEM education, 

with the methodology used across research on diverse topics such as education on 

infection diseases (Kafai et al., 2022), early elementary STEM education (Byrne et al., 

2023), and data science education (Msweli et al., 2023) as well as approaches for 

increasing diversity in STEM (De Gioannis et al., 2023; Sultan et al., 2019). 

Given that “queer and trans” and “STEM” are both overarching umbrella terms 

that add additional heterogeneity to an already small field with a variety of methods and 

approaches, alongside study questions that are broad, focused on the collection and 

dissemination of information as well as identifying gaps in the literature, a scoping 

review is the more relevant methodology as compared to the more focused questions and 

necessity for homogeneity in study designs required for a systematic review (Arksey & 

O’Malley, 2005). This scoping review used the framework laid out by Arksey and 

O’Malley (2005) along with the recommendations by Levac et al. (2010) in order to 

ensure clarity of research methodology and academic rigor. 

 

Data Collection and Analysis 

Initial data searches were completed using the databases Education Source and 

ERIC. Search terms were (lgbtq or lgbt or lesbian or gay or bisexual or transgender or 

homosexual or queer or sexual minority) AND (stem education or science or technology 
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or engineering or mathematics) AND SU (middle school students or high school students 

or college students). The use of subject terms was necessary in order to keep the search 

focused on student centered papers and to provide a manageable number of search results 

while also allowing for a wide net in regards to STEM education and queer identity. 

Results were also limited to English language papers as that is the only language the 

researcher speaks as well as papers that were peer reviewed and published in academic 

journals. The grey literature was reviewed for additional and emerging areas of 

scholarship, but none were observed, therefore, for consistencies sake it is not included in 

this review. Future studies may choose to include grey literature as the body develops.  

The search was performed in March of 2024 and returned 385 articles. After the 

removal of duplicate articles, that number became 370. From there, title and abstract 

screening was performed in order to narrow in on relevant articles. Articles were required 

to fall under one of two broad categories: 

1. The article must examine the presence (or absence) of individuals who identify as 

a sexuality and/or gender other than heterosexual and cisgender within the 

curriculum, practices, or spaces designed to teach science, technology, 

engineering, and/or mathematics, or 

2. The article must include some measure of the experiences of individuals who 

identify as a sexuality and/or gender other than heterosexual and cisgender while 

engaged in educational experiences centered around science, technology, 

engineering, and/or mathematics.  

This screening resulted in the removal of 359 articles removed from the study pool. 

An additional article was removed as it centered on student experiences in a non-



14 
 

English speaking country, and as the experiences and treatment of queer people can 

be highly impacted by culture and language the author felt ill-equipped to consider it 

within the proper cultural context. This resulted in a final count of 10 articles 

retrieved through database searching. An additional 52 articles were found through 

snowball sampling and collaboration with an expert in the field and were then 

screened in the same manner. After this screening, a set of 35 articles remained. These 

articles then underwent full text screening, which removed another eight articles, 

resulting in a final set of 27 articles (Table 1). 
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Table 1  

All Studies Used and Their Corresponding Analytical Categories 

Authors and Date 

of Publication 

Study Focus Study Type Educational 

Level 

Queer Identities 

Included 

STEM 

Field(s) 

Researcher(s) Identity 

Barthelemey et 

al. (2022) 

 

Studying the 

problem 

Mixed 

Methods 

Post-

secondary 

Non-heterosexual 

and non-cisgender 

Science 

(physics) 

Not disclosed 

Bazzul & Sykes 

(2011) 

 

Studying the 

problem 

Qualitative Secondary Non-heterosexual 

and non-cisgender 

Science 

(biology) 

Not disclosed  

Busch et al. 

(2022) 

 

Investigating 

solutions 

Mixed 

Methods 

Post-

secondary 

Non-heterosexual 

and non-cisgender 

Science 

(biology) 

At least one non-

heterosexual researcher  

Cech & Rothwell 

(2018) 

 

Studying the 

problem 

Quantitative Post-

secondary 

Non-heterosexual 

and non-cisgender 

Engineering Not disclosed  
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Authors and Date 

of Publication 

Study Focus Study Type Educational 

Level 

Queer Identities 

Included 

STEM 

Field(s) 

Researcher(s) Identity 

Cech & 

Waidzunas 

(2011) 

 

Studying the 

problem 

Qualitative Post-

secondary 

Non-heterosexual Engineering Not disclosed  

Cooper & 

Brownell (2016) 

 

Studying the 

problem 

Qualitative Post-

secondary 

Non-heterosexual 

and non-cisgender 

Science 

(biology) 

Not disclosed  

Forbes (2022) 

 

 

Studying the 

problem 

Qualitative Post-

secondary 

Non-heterosexual 

and non-cisgender 

STEM Not disclosed  

Gottfried et al. 

(2015) 

 

Studying the 

problem 

Quantitative Secondary Non-heterosexual STEM Not disclosed  

Hughes (2017) Studying the 

problem 

 

Qualitative Post-

secondary 

Non-heterosexual Engineering At least one non-

heterosexual researcher  
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Authors and Date 

of Publication 

Study Focus Study Type Educational 

Level 

Queer Identities 

Included 

STEM 

Field(s) 

Researcher(s) Identity 

Hughes (2018) Studying the 

problem 

 

Quantitative Post-

secondary 

Non-heterosexual STEM Not disclosed  

Hughes & 

Kothari (2023) 

Studying the 

problem 

 

Quantitative Post-

secondary 

Non-heterosexual STEM Not disclosed  

Kersey & Voight 

(2020) 

Studying the 

problem 

 

Qualitative Post-

secondary 

Non-heterosexual 

and non-cisgender 

STEM At least one non-

heterosexual researcher  

Kroll & Plath 

(2022) 

Studying the 

problem 

 

Quantitative Post-

secondary 

Non-heterosexual 

and non-cisgender 

Science 

(chemistry) 

Not disclosed  

Leyva et al. 

(2022) 

Studying the 

problem 

Qualitative Post-

secondary 

Non-heterosexual 

and non-cisgender 

STEM At least one non 

heterosexual and one non 

cisgender researcher 
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Authors and Date 

of Publication 

Study Focus Study Type Educational 

Level 

Queer Identities 

Included 

STEM 

Field(s) 

Researcher(s) Identity 

Linley et al. 

(2018) 

Studying the 

problem 

 

Qualitative Post-

secondary 

Non-heterosexual 

and non-cisgender 

STEM Not disclosed  

Maloy et al. 

(2022) 

Studying the 

problem 

Quantitative Post-

secondary 

Non-cisgender STEM At least one non 

heterosexual and one non 

cisgender researcher 

Mercer-

Mapstone et al. 

(2021) 

 

Investigating 

solutions 

Mixed 

Methods 

Post-

secondary 

Non-heterosexual 

and non-cisgender 

Science 

(biology) 

At least one non 

heterosexual and one non 

cisgender researcher 

Miller & 

Downey (2020) 

 

Studying the 

problem 

Qualitative Post-

secondary 

Non-heterosexual 

and non-cisgender 

STEM At least one non-

heterosexual researcher  

Miller et al. 

(2021) 

 

Studying the 

problem 

Qualitative Post-

secondary 

Non-heterosexual 

and non-cisgender 

STEM At least one non-

heterosexual researcher  
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Authors and Date 

of Publication 

Study Focus Study Type Educational 

Level 

Queer Identities 

Included 

STEM 

Field(s) 

Researcher(s) Identity 

Parise (2021) Studying the 

problem 

 

Qualitative Secondary Non-heterosexual 

and non-cisgender 

Mathematics At least one non-

heterosexual researcher  

Pearson et al. 

(2007) 

Studying the 

problem 

 

Quantitative Secondary Non-heterosexual STEM Not disclosed  

Snyder & 

Broadway (2004) 

Studying the 

problem 

 

Qualitative Secondary Non-heterosexual 

and non-cisgender 

Science 

(biology) 

Not disclosed  

Suarez et al. 

(2022) 

Investigating 

solutions 

Qualitative Secondary Non-heterosexual 

and non-cisgender 

STEM At least one non 

heterosexual and one non 

cisgender researcher 

 

Vaccaro et al. 

(2021) 

 

Studying the 

problem 

Qualitative Post-

secondary 

Non-heterosexual 

and non-cisgender 

STEM At least one non-

heterosexual researcher  
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Authors and Date 

of Publication 

Study Focus Study Type Educational 

Level 

Queer Identities 

Included 

STEM 

Field(s) 

Researcher(s) Identity 

Voigt (2022) Studying the 

problem 

 

Quantitative Post-

secondary 

Non-heterosexual 

and non-cisgender 

Mathematics Not disclosed  

Yang et al. 

(2021a) 

Studying the 

problem 

 

Mixed 

Methods 

Post-

secondary 

Non-heterosexual 

and non-cisgender 

Engineering 

(ECE) 

Not disclosed  

Yang et al. 

(2021b) 

Studying the 

problem 

 

Qualitative Post-

secondary 

Non-heterosexual 

and non-cisgender 

Engineering 

(ECE) 

At least one non-

heterosexual researcher  
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After the final set was identified, articles were analyzed through a method called 

charting in which synthesis is achieved by organizing data by key issues and themes 

(Arksey & O’Malley, 2005). In order to answer the first research question (What does the 

current body of research tell us about the experiences of queer and trans students in 

STEM?) articles were analyzed that fell under the second inclusion category, including 

those that both directly through interviews and questionaries, and indirectly through other 

means of measurement draw conclusions on the experiences of queer and trans students 

in STEM. To answer the second research question (What strategies does the current body 

of research support for improving the experiences of queer and trans students in STEM?) 

suggestions for practice given by researchers within all the relevant articles to the 

gathered body of data were compared to determine if there is wide scale research support 

for any of the suggestions repeated across articles. Lastly, to answer the final research 

question (Where are the gaps in the current literature, and where is more research 

needed?) the data set was considered widely and holistically in order to determine what 

has and what hasn’t currently received sufficient research. 

 

Chapter 4 Results 

 

Research Question 1 

 The first research question was “What does the current body of research tell us 

about the experiences of queer and trans students in STEM?” Of the 24 articles in the 

data set out of the total 27 that either directly or indirectly measured queer and trans 

students’ experiences in STEM spaces (see Figure 1), the overall conclusion drawn is that 
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these experiences are often ones of marginalization, isolation, and stress. Perhaps the 

most common repeated descriptor is that STEM spaces and cultures are unwelcoming to 

queer and trans students (e.g. Cooper & Brownell, 2016; Hughes, 2017; Kersey & Voigt, 

2020; Linley et al., 2018; Miller et al., 2021). Thought rarely seen as actively hostile by 

students, reports of homophobic and transphobic remarks are common (Barthelemy et al., 

2020; Cech & Rothwell, 2018; Yang et al., 2021a), often coming from peers or coworkers 

within STEM spaces but outside of classrooms in such places as study groups and labs 

(Vaccaro et al., 2021). Even within classrooms, queer and trans perspectives or even the 

acknowledgement of queer and trans existence within the curriculum is often entirely 

absent, even within such subjects as discussions of genetics or human biology where 

inclusion is necessary for a complete and accurate understanding (Bazzul & Sykes, 2011; 

Leyva et al., 2022; Mercer-Mapstone et al., 2021; Parise, 2021; Snyder & Broadway, 

2004). 

 The issue of exclusion and persistent cultures of cisheternormativity often leads to 

a profound sense of social isolation for students as seen in Hughes (2017), Linley et al. 

(2018), Miller et al. (2021), and Yang et al. (2021b). This outcome was compounded for 

those at the intersection of multiple marginalized identities (Leyva et al., 2022; Miller & 

Downey, 2020). Even beyond the difficulties in finding accepting cisgender, heterosexual 

peers, the necessity of passing and covering techniques as means of navigating these 

cisheternormative spaces often means that queer and trans students are unknown to each 

other, stagnating the development of a sense of queer community within STEM for these 

students (Yang et al., 2021b). Combined these experiences led to increased negative 

physical and mental outcomes for queer and trans students in STEM, including increased 
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stress, cognitive load, and emotional strain as well as worse mental health and sleep 

(Cech & Rothwell, 2018; Cech & Waidzunas, 2011; Cooper & Brownell, 2016; Yang et 

al., 2021a). 

 Perhaps the only category that had any disconfirming evidence at all was the 

question of whether queer and trans students are significantly represented in STEM 

educational spaces or not. As stated toward the beginning of this paper there is some 

evidence that queer and trans students are significantly more likely to avoid STEM 

educational spaces (Forbes, 2022; Pearson et al., 2007) or to transfer out of them 

(Hughes, 2018; Maloy et al., 2022) as compared to their cisgender and heterosexual 

peers. However, Gottfried et al. (2015) found that sexual minority youth are not less 

likely to take advanced science and math courses in high school and Kroll and Plath 

(2022) determined that LGBTQ+ students were not underrepresented in the post-

secondary introductory chemistry classroom. However, it should be noted that Gottfried 

et al. (2015) made use of a data set nearly two decades old at the time of this research and 

is contested by Perason et al. (2007) using nearly the same data, and the survey used by 

Kroll and Plath (2022) was conducted at a university well known for being LGBTQ+ 

friendly, potentially significantly impacting the results. Regardless of whether queer and 

trans students are fully represented in STEM spaces or not, the experiences of those who 

do interact with STEM have been shown to be significantly negative in ways that have 

ongoing impacts for students. 

 

Research Question 2 
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The second research question was “What strategies does the current body of 

research support for improving the experiences of queer and trans students in STEM?” As 

previously stated, of the 27 articles included in the data set, 24 focused on documenting 

and theorizing the issues behind the negative experiences of queer students in STEM 

spaces (Figure 1). Only three articles focused on ways to address these problems. In one 

an instructor opted to reveal her LGBTQ+ identity to the class (Busch et al., 2022). In 

another the instructor opted to intentionally teach inclusive concepts of sex and gender in 

a university genetics class (Mercer-Mapstone et al., 2021). Finally, the third provided 

queer students with an intentionally designed supportive, queer centering STEM maker 

space (Suarez et al., 2022). All three were found to have some positive effect on queer 

students. The first two were also found to be minimally disruptive and positively received 

by queer and non-queer students alike. Suarez et al. (2022) offers insight into the design 

process for intentionally designing for the intersections of STEM and queerness. Overall 

then, it is possible to say that the acknowledgement of queer identities within the STEM 

space has a positive effect on queer students, though more research is needed in order to 

determine the extent of this effect beyond a singular classroom, as all three studies were 

small in scope and the difficulties of queer students has been shown to be widespread and 

pervasive.  

Among the remaining 24 studies, the suggestions offered most frequently for 

improving student experience were educators participating in Safe Zone or other educator 

training that would prepare them to better support queer and trans students 

(recommended by 11 studies), increased support for queer STEM affinity groups for 

students (recommended by 12 studies), and for further action to be taken by the STEM 
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community, school, or university (recommended by 11 studies). While none of these later 

suggestions are directly supported via dedicated research, there is some data to suggest 

that they may be effective in improving queer and trans students’ experiences.  

One interesting finding was the perceived inability for STEM spaces to afford any 

space for the discussion of queer identity. For example, an undergraduate student in the 

study by Forbes (2022) remarked “I’m not going to go to a biology professor and be like 

‘I’m gay, I’m struggling, and I need this’ (laughs). Give me a reason why you would 

consciously decide to go to your bio professor and talk to him about being gay” (p. 338). 

If professors and other educators are better prepared to support queer students as through 

Safe Zone or other educator training on queer topics, this may assist in changing students’ 

understanding that STEM spaces and STEM educators aren’t supportive places to discuss 

or even mention queer and trans identities.  

Figure 1 

Studies Focused on Studying the Problem Compared to 
Studies Focused on Studying Potential Improvements

Studying the Problem Studying Potential Improvements

Figure 1 

Studies Focused on Studying the Problem Versus Studying Potential Improvements 
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In a similar manner, students who had access to queer or queer STEM affinity 

groups often cited them as significant sources of support. One of the students interviewed 

in Yang et al. (2021b) stated that a multicultural center with a high concentration of 

LGBTQ+ individuals “[provided] a sanctuary for LGBTQ+ people to just be and not be 

judged” (p. 20). Another student in Kersey & Voigt (2020), remarked that a local oSTEM 

(Out in Science, Technology, Engineering, and Mathematics, a queer STEM affinity 

group) chapter “helped her develop friendships with other queer students in STEM and 

… she can now be more open with her queer identity in STEM” (p. 21).  

However, several examples of disconfirming evidence on the importance of 

affinity groups were noted as well. Kersey & Voigt (2020) discussed how several of the 

trans women in their study lacked interest in a larger queer community and as a result had 

no interest in affinity groups, though they still dealt with the negative effects of being 

trans in STEM spaces and therefore needed different kinds of supports. Leyva et al. 

(2022) include how several of the Black, queer students in their study were 

uncomfortable in queer affinity spaces that were predominantly White. Queer and queer 

STEM affinity spaces have been shown to be very important for some students and 

increased support for these kinds of groups and spaces may increase their reach, allowing 

more students to find community and combat social isolation, but they don’t appear to be 

a universally useful measure and should be only part of the changes necessary for 

improving queer students’ experiences. 

As for the recommendation of action taken by the STEM community or 

educational administration, the recommendations given in the articles varied 

significantly. Some suggestions were specific in the action to be taken, such as insuring 
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that queer and trans people are explicitly included in university and department diversity 

statements and non-discrimination policy, while some were left more vague as in 

Barthelemy et al. (2022), who suggested that “the results [of this study] … must be taken 

into action by the physics community leaders and future scholar to motivate and make 

change. For example, programmatic interventions ranging in scale from institutional to 

departments to specific classes should be designed with reference to the needs of LGBT+ 

people, assessed for effectiveness, and transferred” (p. 16). However, on the issue of 

administrative change, Yang et al. (2021b) noted that: 

In many cases, inclusive policy development has focused on a ‘top-down’ 

approach in which faculty, staff, and administration implement policies that they 

think will impact students and improve diversity and inclusion in the department. 

However, these approaches are not always inclusive and can be mired in some of 

the oppressive culture logics they seek to disrupt. … When asked about what 

engineering administrators could do to help improve the experiences of LGBTQ+ 

engineering students at the study site, focus group participants offered and 

debated different ways of community-building and whether they would work for 

the particular department based on their personal experiences. It is obvious that 

these students already had nuanced ideas about institutional changes that could be 

made to support them; their ideas just need to be brought to the institutional table. 

(pp. 25-26) 

 

On a similar note, the study by Mercer-Mapstone et al. (2021) was undertaken due 

to the suggestion and with the assistance of a transgender undergraduate student who had 

previously taken the genetics course the study was conducted in and brought the issue of 

exclusive curriculum to the instructors’ attention. Overall, there is not enough data to 

draw definitive conclusions as to the effect that administrative and departmental policies 

have on the experiences of queer students in STEM, though ensuring student 

participation in the creation of such policies does seem to hold potential. 
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Research Question 3 

 The third research question was “Where are the gaps in the current literature, and 

where is more research needed?” In order to understand differing trends in the literature, 

a number of different methods employed to conduct research on the experience of queer 

and trans students in STEM were examined. A majority (15 out of 27) of articles in the 

collected data set are qualitative in nature, with the sole means of data collection often 

direct interviews of queer students, either individually or in focus groups. Eight of the 

studies were purely quantitative, often as secondary analysis on larger data sets that 

included information on participants’ sexuality or gender identity beyond binary 

categorizations. Finally four studies made use of mixed methods, including surveys 

supplemented by interviews and surveys that included short answer questions where data 

Figure 2: 

Methods Used by Studies

Qualitative Quantitative Mixed Methods

Figure 2 

Methods Used by Studies 
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was processed qualitatively (Figure 2). While this distribution of study methods is 

understandable in a field that is just beginning to find its footing, future studies should 

consider alternate forms of data collection in order to ensure a more complete picture of 

the issues under study such as classroom observation, participant journals, and 

specifically crafted survey instruments as well as combinations of data sources.  

Another facet analyzed was the educational context where research was 

conducted. Of the 27 studies included in this review, 21 of them focused on post-

secondary or university contexts, while only 6 took place within secondary contexts, 

representing the most significant gap in the literature determined by this study (Figure 3). 

Furthermore, of the six secondary studies, three were high school textbook analysis 

(Bazzul & Sykes, 2011; Parise, 2021; Snyder & Broadway, 2004) two were quantitative 

analyses that both used the same primary data set gathered on high school students from 

Figure 3: 

Educational Context of Studies

Secondary Post-secondary

Figure 3 

Educational Context of Studies 
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1995 – 2001 (Gottfried et al., 2015; Pearson et al., 2007), and only one included data 

collected directly from queer identified students engaging in STEM learning (Suarez et 

al., 2022). More data on the experiences of queer secondary students engaging with 

STEM and within STEM spaces is desperately needed, as the currently information 

available is significantly scarce and scattered enough as well as occasionally 

contradictory and out of date as the social acceptance of queer individuals changes that it 

is impossible to draw any kind of meaningful conclusions as to students’ experiences.  

 Other trends and gaps in the literature are also worth noting. Around half (13 out 

of 27) of the studies focused on STEM contexts broadly, including data from students 

engaged in a variety of STEM fields, while the rest focused more narrowly on specific 

STEM fields (Figure 4). Five of these studies took place within engineering contexts, 2 

within mathematics contexts, and 7 within science contexts. Of those within science, 5 

Figure 4: 

Context of Studies

STEM Science Engineering Math

Figure 4 

Context of Studies 
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focused specifically on biology, with the other two on physics and chemistry respectively. 

While limited number of local eligible participants often necessitate the expansion out of 

narrow, subject specific studies (see Kersey & Voigt, 2020), the different subjects of 

STEM do have cultural differences between them that may impact queer and trans 

students’ experiences. For example, research within the engineering context frequently 

notes the existence of the technical-social dualism and its connection to the gender binary 

as a fundamental cultural difficulty for queer and trans students (Cech & Waidzunas, 

2011; Hughes, 2017), a cultural construct that likely does not exist in the same way 

within, for example, mathematics spaces. More research within specific STEM fields 

may be able to engage more fully with the specific cultural constructs within that field in 

order to gain a deeper understanding of how cisheteronormativity is supported within the 

relevant systems and culture at play. In addition, some relevant fields and subfields had 

no articles focused on them. In science most notably the geosciences were entirely 

absent, and among engineering two articles focused on the subfields of electrical and 

computer engineering (Yang et al., 2021a; Yang et al., 2021b), but the rest were 

generalized engineering with no specificity as to subfield. And while the T in STEM is 

often less well defined than science, engineering, and mathematics, it too has received no 

focus among research as of yet. 

 Similarly, the majority of studies (20 out of 27) include students of both non-

heterosexual sexualities and non-cisgender genders, with only 6 specific to those with 

non-heterosexual sexualities and one to those with non-cisgender genders (Figure 5). Of 

those focused on those with non-heterosexual identities, one was specific to a singular 

identity, that of gay men (Hughes, 2017). While as previously noted there can be 
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significant overlap of experiences among different queer and trans individuals, further 

exploration of the ways that those of specific identities navigate and experience STEM 

spaces may present a more nuanced understanding of the challenges that queer students 

face. In particular, some evidence suggests that trans individuals may face different and 

perhaps more difficult experiences as compared to their cisgender peers, even those 

cisgender peers who are not heterosexual (Barthelemey et al., 2022; Cooper and 

Brownell, 2016) and that actual or perceived gender non-conformity in gender 

presentation can also have a significant impact on students (Kersey & Voigt, 2020). In a 

similar way Miller et al. (2021) found that, while masculinity and heteronormativity were 

the expected norms within STEM spaces, students with MIoSG (minoritized identities of 

sexuality and/or gender) could find partial or limited acceptance by identifying or 

presenting with aspects of heteronormative masculinity, such as attraction to women or 

more masculine dress. Studying the effects of gender, gender expression, and gender non-

Figure 5: 

Queer Identities Included in Studies

Non-Heterosexual Sexualities Only Non-Cisgender Genders Only Both

Figure 5 

Queer Identities Included in Studies 
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conformity on students in STEM spaces, may highlight how cisheteronormativity is 

upheld and how its impacts can vary for students of different genders and sexualities. 

 It was also noted that two studies focused on STEM students at the intersections 

of marginalized identities, specifically Black queer students (Levya et al., 2022) and 

queer students with disabilities (Miller & Downey, 2020). As previously mentioned, both 

highlight how these students face increased difficulty with social isolation as singular 

identity affinity groups often make little to no consideration for those of other 

marginalized identities. These sorts of intersectional analyses are vital towards ensuring 

that the voices of those with multiple marginalized identities are heard and their specific 

struggles accounted for in the progress towards greater inclusivity. More intersectional 

studies would help ensure that all queer students in STEM are heard, not only those who 

are White, able-bodied, and from higher socioeconomic background.  

 Lastly, the stated positionality and identity of researchers was considered when 

given. Less than half (12 out of 27) of the studies in this review contained positionality 

statements or any remarks on the salient identities of the participating researchers. Of 

those studies that did include information on researchers’ queer identities, 12 had at least 

one non-heterosexual researcher and only 4 had at least one non-cisgender researcher 

(Figure 6). While self-disclosure of a queer or trans identity should always be left to the 

discretion of the researcher, including queer and trans perspectives in research on queer 

students is vital. 

More inclusion of trans, gender non-conforming, and non-cisgender research 

perspectives in particular is necessary in continuing to expand the literature on trans 

student experiences. These perspectives are vital regardless of the type of study or 
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analysis being performed. For example, the one study specific to trans students in this 

data set, Maloy et al. (2022), did include a positionality statement and noted that on 

member of the research team was non-cisgender. Among other results, the study found 

that trans and gender non-conforming (TGNC) students were less likely to persist in 

STEM majors if they reported seeking personal counseling more frequently, though no 

effect was found regarding reporting feeling depressed more frequently. The authors 

interpreted this result as STEM spaces stigmatizing seeking help for mental health, 

leading to TGNC students who do seek help choosing to leave those spaces. While this is 

a reasonable interpretation of the data, within the specific context of TGNC students it 

should be noted that pursuing medical transition and gender affirming care often requires 

personal counseling or letters of readiness for therapists (Amengual et al., 2022). 

Therefore, the data may also suggest that TGNC students who pursue medical transition 

Figure 6: 

Queer Identities of Researchers

At least one non-heterosexual researcher

At least one non-cisgender and one non-heterosexual researcher

Not Disclosed

Figure 6 

Queer Identities of Researchers 
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may be less likely to persist in STEM degrees, an interpretation that holds vastly different 

implications for necessary improvements. While there was a non-cisgender researcher 

involved in this article, no one trans individual is an expert on all aspects of trans 

experiences, and it is possible that this interpretation of the data was missed due to a lack 

of knowledge on the experiences of TGNC students regarding counseling on the part of 

the researchers. This example highlights the need of including a variety of trans 

individuals with differing experiences and viewpoints within research on trans students. 

 

Chapter 5 Discussion 

 The most significant finding of this review is the near complete lack of research 

on queer and trans students in K-12 STEM spaces. With the notable age of the data set 

used and disagreement between the only two available statistically analyses of STEM 

coursetaking patterns for queer high school students (Gottfried et al., 2015; Pearson et al., 

2007), it is impossible to even determine whether queer and trans students are represented 

in the secondary STEM classroom, let alone what their experiences might be. Textbook 

studies such as Bazzul and Sykes (2011), Parise (2021), and Synder and Broadway 

(2004) may suggest experiences of exclusion for queer and trans students, but on their 

own they do not paint a clear enough picture as to students’ day-to-day experiences and 

their perceptions of these subjects and spaces, instead merely gesturing towards what 

their experiences may be. Given the importance of secondary STEM experiences in the 

development of a STEM identity (Aschbacher et al., 2010) and in STEM persistence 

through post-secondary education (Foltz et al., 2014; Radunzel et al., 2016), attempts to 

improve the diversity of STEM in regard to queer and trans students must start in 
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secondary and even elementary spaces if they are to be ultimately successful. More focus 

on queer and trans students in K-12 STEM spaces within the research will therefore be 

necessary in order to determine how best to serve queer and trans students in those 

spaces. 

 Even within the literature on post-secondary STEM spaces, significant gaps are 

apparent. While both queer and STEM are useful umbrella terms for compiling 

commonalities, the variety of experiences they both encompass also points to the 

eventual necessity of disaggregation. Preliminary research has shown significant 

differences in experiences for trans (Barthelemy et al., 2022), gender non-conforming 

(Kersey & Voigt, 2020), and bisexual individuals (Voigt, 2022) as well as those at the 

intersections of marginalized identities (Leyva et al., 2022; Miller & Downey, 2020). 

Further research will be needed in order to determine how queer and trans individuals of 

a variety of identities and background experience STEM spaces and how best to work 

towards greater inclusion. Additionally, several individual disciplines within STEM are 

also understudied. Only two articles focused specifically on math contexts, one each on 

physics and chemistry, and none on the earth sciences or technology education. Just as 

the technical-social dualism in engineering culture causes specific difficulties for queer 

and trans students (Cech & Waidzunas, 2011; Hughes, 2017), specifics in the cultures of 

STEM fields and subfields may have significant impacts on queer and trans students in 

those spaces, changing how best to approach efforts towards more meaningful diversity 

and inclusion. Again, more research is needed in order to understand where the 

commonalities and differences lie across a variety of STEM disciplines. 
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Experiences of Queer and Trans Students in STEM 

 Despite the lack of specificity within the literature, overall, the current research 

shows that queer and trans students’ experiences in STEM spaces are primarily negative, 

characterized by invisibility and isolation. The perceived neutrality of STEM provides a 

shield for near complete curricular silence in regards to queer and trans individuals and 

helps to support pervasive cisheteronormativity embedded throughout the culture. This 

silence both inside the classroom and outside it, coupled with well documented 

homophobic and transphobic jokes and comments by others within STEM spaces, often 

pushes queer and trans students into strategies of passing, covering, and minimization of 

their queer and trans identities as means of coping with and surviving marginalization and 

abuse. In turn these coping strategies make it significantly more difficult for queer and 

trans students to find each other within STEM, increasing feelings of isolation and 

stunting necessary community growth and support. These environments and experiences 

can have negative physical and emotional tolls on students as well as social and academic 

consequences. Students’ repeated negative experiences as recorded through qualitative 

research also help to contextualize quantitative studies that show that queer and trans 

students are less likely to persist in post-secondary STEM majors (Hughes, 2018: Maloy 

et al., 2022) and suggest that LGBT individuals are significantly underrepresented in the 

STEM workplace (Cech & Pham, 2017). 

While it is clear that individual interactions do form a portion of the negative 

encounters that queer and trans students experience, their pervasiveness across multiple 

contexts and research sites point to deeper problems within the culture of STEM. Leyva 

et al. (2022) theorize STEM as a space in which ideological, institutional, and relational 
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systems interlock in order to support and uphold White cisheteropatriarchy, creating 

systemic oppression for those who do not fit inside that narrow mold. Vaccaro et al. 

(2021) form a grounded theory model of complex interactions and meaning making for 

students that also highlights the way that systems of power and oppression within STEM 

effect students with MIoSG in a variety of ways. These models provide means of 

understanding the ways in which negative individual encounters stem from and feed into 

a pervasive, cisheteronormative STEM culture.  

 

Recommendations for Research 

 As previously mentioned, research on queer and trans students in K-12 STEM 

spaces is desperately needed. Focus should be placed both on quantitative explorations of 

coursetaking patterns among queer and trans secondary students as well as more 

qualitative measures to capture students’ experiences and perceptions of STEM as a 

discipline and STEM spaces. Additionally, within post-secondary spaces further studies 

should investigate how the diversity of queer and trans student populations impacts those 

students’ experiences as well as the impact that differing STEM cultures may have on the 

manifestation and maintenance of cisheteronormativity within their spaces and how these 

affect queer and trans students. It should be noted, however, that as research expands 

there is a necessity of ensuring sufficient diversity not only within study populations, but 

also within the research team. In particular trans, gender non-conforming, and non-

cisgender individuals are underrepresented among the research on queer and trans 

students in STEM, both as a study population and as researchers. While it is possible for 

cisgender researchers to conduct significant and sound research on trans individuals, trans 
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researchers bring additional understanding of trans experiences to analysis and 

interpretation of data that cisgender individuals may not consider due to differences in 

lived experiences.  While trans academics also face significant marginalization and 

additional stresses within academia that may increase when involved with queer research 

(Pitcher, 2017; Scharrón-Del Río, 2018; Veldhuis, 2022), these individuals need not be 

the only source for research teams. Mercer-Mapstone et al. (2021) present research in 

which a trans undergraduate student both motivated the study and assisted in the research, 

being included as one of the study’s authors. With the increase of younger generations 

identifying as LGBT (Jones, 2022), queer and trans undergraduate and graduate students 

may be important sources of diversity for research teams conducting more identity and 

subject specific research. 

This research with additional specificity will help to construct a more complete 

picture as to the issues at hand that may then be leveraged towards efforts to create and 

implement improvements that will assist in increased acceptance and inclusion of diverse 

queer and trans students within STEM spaces. More research is also needed here, on the 

efficacy of suggestions made in order to improve the inclusion of queer and trans 

individuals in STEM as well as novel methods working to alter cultures of silence and 

systems of cisheteronormativity. While it is understandable that a field as nascent as this 

has put its focus first into a documentation of the problem, the goal of improvement and 

providing research-based recommendations to educators and administrators requires an 

expansion out of documentation and into testing methods of improvement. 

 

Recommendations for Practice 
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 While definitive research on improvements for practice is still scarce, taken as a 

whole the literature does provide some recommendations for improving the experiences 

of queer and trans students in STEM. First, educators need to be made aware of the 

pervasive problems facing queer and trans students. The overwhelming presence of 

cisheteronormativity may be such that educators are not aware of the necessity of 

considering students who fall outside of it, especially in the supposedly apolitical realm 

of STEM. Even the use of correct names and pronouns for trans students (Cooper & 

Brownell, 2016) or brief acknowledgement of queer individuals’ existence (Busch et al., 

2022) has been shown to be significant for queer and trans students mired in cultures that 

render them invisible and silent. Educator training may be a means whereby the 

importance of these small but vital steps towards inclusion can be communicated in order 

to begin breaking the silence. Even without specialized training, the use of correct names 

and pronouns for students, inclusive and gender-neutral language when applicable, or the 

display of a rainbow flag to demonstrate allyship are likely to go a long way towards 

helping queer and trans students feel more welcome in STEM. 

 Secondly, given the repeated issue of isolation for queer and trans students within 

STEM, the founding and support of affinity groups, especially queer STEM affinity 

groups such as oSTEM or Out to Innovate (formerly the National Organization of Gay 

and Lesbian Scientists and Technical Professional (NOGLSTP)) may help provide a 

means by which students may develop a sense of community and connection as well as 

academic and career support. However, work must also be done to ensure that these 

spaces remain comfortable and welcoming places for all queer students, as well as 

acknowledging that these spaces may not be useful for all queer and trans students and 
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that alternative forms of support and community building should be made available in 

order to support students with a wide variety of needs, identities, and lived experiences.  

 While these are both important steps that should be taken by all STEM 

educational spaces, it should be noted that they are merely initial steps. The problems 

facing queer and trans STEM students are systemic in nature, and therefore tackling these 

problems means tackling the systems that give rise to and perpetuate them. However, 

there are still significant questions surrounding how to best approach these deeply 

embedded issues and what administrative changes would be most effective. Discussions 

on these topics should include administrators, STEM educators, and the queer and trans 

students that will be directly affected by changes in policy in order to ensure that they 

adequately address the genuine difficulties faced by those students and work towards 

making STEM spaces open and welcoming to all students. 

 

Limitations 

 The most notable limitation of this research is the methods chosen. While a 

scoping review does allow for the inclusion of broad swaths of literature, the analysis 

created by such a review is equally broad and qualitative in nature. Significant aspects of 

individual studies may have been omitted in order to provide a holistic understanding of 

the literature in its entirety. Secondly, this analysis was limited based on the current 

number of available studies, which almost surely as of yet does not encompass the whole 

of queer and trans experience within STEM educational spaces. It is the sincerest hope of 

the author that more research in the future expands the scope of the literature far beyond 

what is currently available at this time.  
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