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Understanding the Experiences of Black Women in STEM: 

A Framework for Interruption 
 

Abstract 

 

Enhanced participation of Black women in science, technology engineering, and mathematics 

(STEM) is of ethical imperative, and empowering individuals who would otherwise not be able 

to fully engage in STEM increases our national potential to advance science and solve real-world 

problems. In this paper, we share a conceptual framework that seeks to define the “interruptions” 

experienced by Black women in STEM as they navigate undergraduate STEM programs. Our 

framework, grounded in Black feminist epistemologies, is informed by two years of data 

collected from surveys, interviews, focus groups, reflective journals, and audio diaries of forty 

Black women undergraduates at three institutions of higher education. This framework 

illuminates the relationship between societal power structures, Black women’s STEM self-

concept, and selected coping strategies. Although the framework was originally designed to 

understand how interruption impacts Black women in STEM, we believe it can be applied in 

other contexts and has the potential to serve as a guide in answering questions of persistence and 

retention. 

 

Introduction 

 

Imagine waking up in a body that is racially different from your own. That is what happens to 

Ruby Baptiste in HBO’s Lovecraft Country, Season 1, Episode 5, Strange Cases. The HBO 

series Lovecraft Country is an adaptation of the 2016 dark fantasy black horror novel by Matt 

Ruff and explores the connection between the horror fiction of H.P. Lovecraft and racism in the 

United States during the Jim Crow era. In this episode, Ruby Baptiste, a Black woman, 

undergoes a physical metamorphosis after taking a potion from her White, male, intimate 

partner, William. At first, she is startled by her new appearance. She tells William, “It scared the 

shit out of me to wake up as white,” but given the opportunity from William (with a stack of 

money and the potion) to “do as you please, go as you please in whatever skin you like,” Ruby 

takes another dose of the potion and re-enters society as a white woman the following day. As 

Ruby is afforded pleasantries, access, and free ice cream throughout the day, Ntozake Shange’s 

For Colored Girls Only plays in the background of her journey. She is able to sit in the park, 

read the newspaper, live life the way she wants, and simply take in the beauty of the day [1]. 

 

That evening, while drying Ruby off after her bath, William notices the empty potion jar and 

realizes she hasn't taken the money he left for her. Curious, he asks why she didn't use the 

money. Ruby looks at him and replies, “I didn’t have to. I enjoyed my entire day using the only 

currency I needed ...whiteness” [1]. Her next statement to William sums up her experience of 

being a White woman in contrast with her life as a Black woman: 
“I don't know what's more difficult: being colored or being a woman. Most days, I’m happy 

to be both, but the world keeps interrupting, and I am sick of being interrupted” [1]. 

Ruby’s statement, an homage to a quote from Roxane Gay’s book, Bad Feminist [2], resonated 

deeply with us. We felt the origins of her exhaustion because, as Black women, it was the same 



 

 

as our own. We were amazed that she was able to capture all that generational trauma and 

subjugation in one word: interruption. We reflected on interruptions in our lives as Black women 

and kept returning to our experiences in STEM. So finally, we asked ourselves the question: 

What actually constitutes an interruption in STEM? Although our individual journeys 

differed across our STEM disciplines, we all faced common challenges, or what Patricia Hill 

Collins calls a “Black women’s standpoint” of systemic racism, gender bias, stereotype threat, 

and a variety of other forms of marginalization while pursuing our STEM degrees and attempting 

to find success in STEM fields [3].  

 

As Black women, we navigate a world where the stereotypes assigned to us place us in positions 

of subservience to others, thus rationalizing our continued oppression [4], [5]. Black women are 

often placed in a “double bind”, asked to prioritize race or gender in social justice causes [6]. In 

1973, this double bind, along with continued disregard for the concerns and needs of Black 

women within the mainstream feminist and Black civil rights movements, led to the creation of 

the National Black Feminist Organization and paved the way for what we now know as Black 

feminist epistemologies [4], [7], [8]. These epistemologies seek to provide a theoretical 

viewpoint that “affirms, rearticulates, and provides a vehicle for expressing in public a 

consciousness that quite often already exists. More importantly, this rearticulated consciousness 

aims to empower African American women and stimulate resistance” [4, p. 32]. 

 

By documenting the experiences of undergraduate Black women in STEM as they progress 

through college, using a research design grounded in Black feminist epistemologies, we present a 

conceptual framework for interruption that investigates the relationship between societal power 

and Black women’s experiences in undergraduate STEM programs. 

 

Previous Explanations of Low Participation of Black Women in STEM 

 

Many studies have been conducted seeking to better understand the experiences of undergraduate 

Black women in STEM and develop solutions to increase recruitment and retention [9], [10]. 

These studies can be broadly grouped into individual- and system-level solutions. 

 

Studies that offer individual-level solutions often suggest behavioral interventions to increase 

persistence [11], [12]. Whether through assisting Black women in developing community 

(mentoring, cohorts, summer programs) or strengthening perceived academic deficiencies 

(tutoring, remediation courses, etc.), these solutions may improve the short-term experiences of 

some Black women [13], [14], [15]. However, when solutions seek to change individuals while 

ignoring systemic barriers, it leads to outcomes that are at best temporary, and at worst 

detrimental to long-term success.  

 

Many of these individual-level solutions are responding to the pervasive metaphor of the “leaky 

STEM pipeline” that many Black women “fall through” at different points in their STEM 

journeys. Unfortunately, as Collins and Bilge point out, this metaphor, and the corresponding 

intervention programs developed using the metaphor, do not effectively call attention to and 

interrogate the systemic and structural barriers of United States society that are purposely 



 

 

designed to block the path of Black women: 
The language of pipelines, with its related metaphors of leaky places from which talent leaks out, 

has increasingly replaced structural analyses with their language of barriers to achievement. The 

problem is represented as cracks in an otherwise sound pipeline in places that allow girls of color 

seemingly to leak out. In contrast, the structural barriers metaphor pays far more attention to the 

organization of formal education itself, suggesting that inadequate funding creates the barriers 

that block the achievement of women and girls of color [16, p. 205]. 

 

Research seeking to determine system-level solutions illuminates how structures impact 

individual experiences. Instead of trying to change the individual, solutions are centered on 

shifting systems by examining institutional culture, highlighting root causes of historical 

inequities, and dismantling barriers to entry [17], [18]. These studies are often grounded in 

intersectionality, which posits that the experiences of Black women can only be understood by 

carefully considering unique experiences for those living at the intersection of multiple identities, 

such as race and gender. [16], [19]. [20]. In addition, intersectionality asks researchers to not 

solely focus on the ways individuals adapt in the face of oppression, but also better understand 

the systems and structures that lead to that oppression [16], [20]. 

 

Within undergraduate education, much of the historic work on campus climate, STEM Culture, 

and STEM persistence has been examined through the lens of “fixing” marginalized students by 

providing additional resources to “remediate and assimilate” into the traditional white space [21], 

[22], [23], [24], [25]. Few studies investigate the relationship between these systems-level 

experiences (institutional, campus, and department) and the persistence of undergraduate Black 

women in STEM. Our model combines these two ideas by acknowledging the need for 

individual-level and system-level solutions. Our interruption framework also takes into account 

how these interruptions trigger a dynamic cycle of STEM self-concept, stress, and coping. 

 

The term interruption is commonly used to characterize a verbal disruption of speech, but we 

utilize a broader definition: “something that causes a stoppage or break in the continuity of 

something” [26, Definition 2]. Although interruptions are daily occurrences in the lives of all 

people, we posit that health, income, and educational disparities for Black women point to Black 

women being interrupted more frequently than others [27], [28], [29]. Thus, it stands to reason 

that in STEM education Black women also face more interruptions due to the white supremacist 

structures and ideologies inherent in STEM culture [30]; over time, ongoing interruptions can 

result in an inability to persist, thus contributing to the low retention of Black women in STEM 

[31], [32]. 

 

Development and Validation of Framework 

 

The framework presented here is the result of two years of data collected from undergraduate, 

Black women in STEM, as well as an iterative process that challenged the project team to make 

connections between the documented experiences of our participants with larger concepts of 

power. Grounded in Black feminist epistemologies, the site, higher education, and the subject, 

STEM education, are representative of the broader experiences of Black women who seek to 

enter and be included in traditionally white spaces.  



 

 

 

The three partner institutions selected as research sites represent a cross-section of populations, 

locales, and institutional histories and cultures, including two historically black colleges and 

universities (HBCUs), one rural university, one women’s college, and one predominantly white 

institution (PWI). Participant recruitment began in October 2022, and in an effort to include a 

diverse group of first-year, undergraduate, Black women, applications included questions about 

family financial and educational background, hometown, perceived high school academic 

preparation, and long-term career goals. All applications were thoroughly reviewed and 

discussed by the entire research team before the final forty (40) participants were selected. 

 

The data collected (reflective journals, surveys, interviews, focus groups, and audio diaries) to 

uncover the experiences of interruption by Black women in STEM are consistent with Black 

feminist epistemologies. Reflective journaling is considered a culturally relevant way to collect 

data and is highly utilized in Black Feminist womanist research [33]. Open-ended surveys, 

interviews and focus groups, when analyzed using an intersectional lens, provide an explanation 

for an experience of inequality, and audio diaries are widely used to illustrate the complexities of 

individual and collective identities and social dynamics through real-time reflection [34], [35]. 

 

During the fall 2023 focus groups, participants were presented with a first glimpse of the 

emerging themes and constructs for interruption. Participants were asked for feedback as well as 

any other themes/constructs that might not have been captured. Additionally, participants were 

asked to give specific examples of said themes/constructs to assist the research team in better 

understanding how they manifest daily. 

 

Based on feedback received during this focus group, as well as one and one-half (1½) years of 

participant data, the first iteration of our framework for interruption was developed by the project 

leadership team in December 2023. This framework was then presented to the entire project team 

and refined through multiple facilitated discussions. To continue validating the framework, we 

sought feedback from individuals outside of the project team. The framework was presented at 

the 2024 National Conference on Race and Ethnicity (NCORE), as well as to the project’s 

advisory board in August 2024, and revised accordingly based on feedback received. In keeping 

with the Black feminist epistemologies, the revised framework, as shown in this paper, was 

presented to project participants during the fall 2024 focus groups. 

 

We acknowledge that this, most likely, is not the final form this conceptual framework will take. 

We plan to continue to validate its usefulness and accuracy based on application to current and 

future participant data, feedback from our participants, and expert focus groups. 

 

A Framework for Interruption 

 

Black feminist epistemologies, including intersectionality, highlight that the matrix of 

domination (figure 1) constructs and reinforces social inequalities, and hierarchical position, 

based on race, gender, and other identities, and influences the ways individuals and groups 

experience these inequalities [3], [16], [36]. According to our framework for interruption, these 



 

 

intersecting domains of power impose themselves on Black women in unique ways, causing 

ongoing interruptions, and impacting intent to persist.  

 

To understand our framework, one must first understand how the matrix of domination uniquely 

impacts undergraduate Black women in STEM. 

 

 
Figure 1. Matrix of Domination [16] 

 

The site of our project, institutions of higher education (IHEs), use exclusionary admissions 

policies, astronomical tuition costs, and cultures rooted in white supremacist ideologies to 

maintain the current social conditions, including the subjugation of Black women [30], [37], 

[38], [39]. This places IHEs, like other social institutions, as agents of the structural domain of 

power. Most jobs, and especially those in STEM, require postsecondary education. This gives 

IHEs a high level of power as gatekeepers to long-term financial and social well-being [40], [41]. 

However, even though Black women represent approximately 7% of the population, only 4.8% 

of 2020 bachelor’s degrees in STEM were awarded to Black women [42], [43]. When 

individuals are unable to successfully navigate racist and sexist experiences within IHEs and 

choose to leave STEM, the entire system of social inequality, from health care to housing to 

generational wealth, is maintained.  

 

For those Black women who do continue to pursue degrees in STEM, constant adaptation to 

changing rules is an on-going struggle. Even when we follow all the cultural norms that lead 

others to high levels of success, we find ourselves with markedly different outcomes [24], [44]. 

This is because the disciplinary domain works to maintain societal structures from within. As 

Collins states, “If you can no longer keep Black women outside, then how can they best be 

regulated once they are inside?” [4, p. 280]. Within STEM, reports of unfair, and often cruel, 

treatment of undergraduate Black women underscore this point [9], [45].  

 

Black women undergraduates also contend with institutional and departmental cultures that see 

them as “the other.” This viewpoint expects Black women to assimilate into the dominant space, 



 

 

assume the dominant ways of being, and subscribe to and operate in meritocracy and deficit 

model thinking to persist in STEM [46], [47], [48]. This false narrative of meritocracy results in 

undergraduate Black women in STEM struggling to manage the common challenges of college 

life, while also carrying the concern of how their actions appear through the culturally 

stereotypical lens of the “angry Black woman,” “lazy welfare queen,” or “promiscuous jezebel.” 

This focus on the individual as the only one in control of her success or failure in STEM simply 

validates the existing STEM culture and teaches Black women that we, not the system, are 

inherently flawed [4]. 

 

 

 
Figure 2. Model for Interruption of Black women in STEM 

 

 

These domains (structural, disciplinary, and cultural) intersect in the interpersonal domain and 

show up as micro and macro-aggressions in the daily lives of Black women, shaping our self-

concepts, as well as how we navigate dominant spaces [4], [16]. Our interruption model, shown 

in figure 2, highlights the role of these domains of power as the root cause of challenges for 

Black women in STEM, while simultaneously acknowledging that a Black woman’s experience 

of the domains of power is inextricably linked to her STEM self-concept. According to our 

model, an interruption of Black women in STEM is an experience of an imposition of power, an 

incident, that causes a loss of momentum. This loss of momentum occurs because the incident 

either challenges a positive STEM self-concept or, conversely, reinforces a negative STEM self-

concept. An individual’s net vulnerability impacts how they choose to cope with an interruption 

and can be detrimental, which in turn influences their STEM self-concept, as well as their 

decision to persist [49], [50]. Next, we will further discuss three critical components of our 

framework: Black women’s STEM self-concept, net vulnerability, and coping strategies. 

 

 



 

 

Explanation of Framework for Interruption  

 

Black women’s STEM self-concept 

 

Self-concept refers to how individuals perceive themselves, including their behaviors and 

abilities [51]. It doesn’t just describe who we are but also acts as a source of motivation, driving 

our actions and decisions. Rogers believed that self-image, ideal self, and self-worth are the three 

main components of self-concept [52]. These three components of self are constantly evolving 

based on experiences throughout a person’s life. As we seek to understand the role of Black 

women’s STEM self-concept in their experience of interruption, we discuss two motivational 

forces in self-concept development as described by Gecas: self-efficacy and self-esteem [53]. 

  

Self-efficacy is grounded in the belief in our ability to influence outcomes. It involves a sense of 

agency—the understanding that we can control certain aspects of our lives while recognizing that 

other things are beyond our influence. For example, when we succeed at a task, we attribute the 

outcome to our own efforts, taking responsibility for what we can control. Conversely, when 

outcomes are beyond our control (e.g., external circumstances, and others' actions), we may not 

feel personally responsible for them. This balance between what we can change and what we 

cannot helps shape our motivation to engage with challenges and persist in the face of setbacks. 

 

Microaggressions, such as being overlooked in class, excluded from group work, ignored in 

intellectual discussions, or having contributions dismissed as insignificant are common 

occurrences for Black women in STEM [17], [54]. Repeated exposure to these hostile 

environments can undermine Black women’s STEM self-efficacy and motivation to persist, as 

the balance between what we can control and what we cannot tips and the veil of meritocracy is 

removed [55]. In addition, the coping strategies Black women in STEM employ to address 

microaggressions can, when cultural and structural forces remain unchanged, lead to negative 

mental health outcomes [56], [57]. 

 

Self-esteem is how much we value, or like, ourselves. When considering our self-esteem, we are 

motivated either by the need for self-enhancement—the desire to improve, grow, and gain 

recognition—or by self-maintenance, the drive to preserve and protect the current traits or status 

that contribute to our sense of identity. People with high self-esteem often seek to boost their 

sense of value, while others may focus on avoiding threats to their self-image. This desire can be 

a powerful motivator, influencing how individuals approach challenges, relationships, and 

opportunities. 

 

Within STEM, Black women often encounter stereotype threat, which diminishes self-esteem by 

generating anxiety and stress related to their belonging in STEM [58], [59]. These stereotype 

threats weigh on Black women as they seek to be successful in their chosen STEM field. The 

challenges faced by Black women in STEM are not limited to the academic demands of the field, 

such as rigorous coursework, but also originate from navigating spaces where they are often the 

sole representatives of their gender and racial background. This can lead to experiences of being 

ignored or overlooked [18]. However, when explicitly made aware of stereotypes, Black women 



 

 

often use this awareness as a source of motivation to resist the negative impacts on their self-

esteem. 

 

Applying these ideas of Black women’s STEM self-concept to our framework, we understand 

the variety of inputs influencing how Black women see themselves within STEM. Through this 

lens, the behaviors, challenges, and motivations of Black women in STEM, when faced with an 

interruption, can be better understood, as well as their decision to persist or leave.  

 

Net vulnerability 

 

Our interruption framework suggests that the impact and response to an interruption depends on 

an individual’s net vulnerability: identified risk factors combined with available protective 

factors. Net Vulnerability is taken from Spencer’s Phenomenological Variant of Ecological 

Systems Theory (PVEST) framework [50]. Extensive descriptions of PVEST have been written 

[50], [60], but our framework focuses on this first component, which “consists of individual, 

family, and community characteristics that may serve as risk versus protective factors during an 

individual’s development” [50, p. 847]. The importance of this balanced characterization of an 

individual’s psychological state cannot be overstated, as it showcases that all individuals, no 

matter their circumstances, have a mixture of challenges and assets, and the choices made, when 

dealing with stressful events, are determined by a combination of these factors. Applied to our 

context of interruption, when faced with an interruption, an individual’s net vulnerability can 

influence, positively or negatively, the coping strategies they use to respond to that interruption. 

 

 
Figure 3 Net Vulnerability Matrix 

 

Our model of net vulnerability (figure 3) uses a four-quadrant scheme to understand individual 

experiences of interruption. The vertical access groups individuals as having high or low levels 

of access to protective factors, while the horizontal access categorizes individuals as high or low 

risk. Those in quadrant I are the least vulnerable group, as they have high levels of available 

protective factors and low risk factors, while those in quadrant IV are the most vulnerable. We 

hypothesize that Black women in STEM fall into quadrants II and IV, due to the high level of 

risk factors that come with their racial and gender identities. It is, therefore, reasonable to assume 



 

 

that individuals in these quadrants may demonstrate significantly different responses to 

interruptions, given the varying levels of stress and support that they experience.  

 

This approach aligns with research, which has found that individuals, and specifically students, 

who perceive they have high access to support (protective factors) tend to use more effective 

coping strategies [61], [62], [63]. It therefore makes sense that when an individual perceives 

support as reliable and helpful, it can lessen the negative effects of stress and ultimately 

influence how they cope with an interruption.  

 

Coping strategies 

   

Coping is defined as the continuous thoughts and behaviors employed to manage stressors [64]. 

Although the fundamental need to cope is a natural part of life, the literature confirms that there 

are unique coping strategies used by Black women connected to our intersectional identities [58], 

[65], [66], [67], [68]. These specific strategies are often essential for addressing feelings of 

distress and inadequacy and ultimately act as protective shields in our lives [58], [69].  

 

The frequency of interruptions, Black women’s STEM self-concept, and the intensity of the 

interruption, as determined by net vulnerability, shape the selection of coping strategies used by 

Black women [70]. When faced with a new interruption, Black women employ what Spencer’s 

PVEST framework refers to as “reactive coping responses,” immediate, situation-specific 

strategies employed to manage stress in the moment [50]. The outcome of that coping strategy, 

in relation to the desired outcome, influences that woman’s response when faced again with that 

interruption or one that is similar. Over time, as Black women repeatedly experience the same 

interruptions, these reactive coping responses contribute to the ever-changing STEM self-

concept mentioned previously, as well as behavioral patterns that evolve into stable (productive 

or unproductive) coping strategies [60]. Therefore, as Black women experience repeated 

interruptions, what may have been a reactive coping response, in the beginning, can turn into a 

stable coping method over time.  

 

Reactive and stable coping are both grounded in three fundamental processes: (1) a search for 

meaning in an interruption (negative stressor), (2) an attempt to regain a sense of mastery over an 

interruption, and (3) an effort to restore a positive sense of self after an interruption [71]. These 

processes provide an understanding of how Black women respond to interruptions and develop 

coping strategies over time. 

 

The selection of reactive coping strategies involves two key steps: (1) evaluating whether the 

situation is harmful, threatening, or misaligned with one’s STEM self-concept, and (2) 

identifying the strategy most likely to achieve the desired outcome [72]. This decision-making 

process forms the foundation for how Black women refine coping strategies over time to 

optimize outcomes of mastering the negative impact of the interruption and restoring a positive 

STEM self-concept [72]. As these strategies are employed—whether adaptive or maladaptive—

those yielding favorable results are reinforced, internalized, and integrated (stable coping) into 

their STEM self-concept. This iterative process shapes immediate coping responses, informs the 



 

 

development of stable coping strategies, impacts net vulnerability, and further influences both 

self-concept and the overall effectiveness of their coping mechanisms [60], [72]. 

 

Adaptive coping responses are constructive approaches to managing stress that promote 

resilience and problem-solving. Examples of adaptive coping responses for Black women in 

STEM may include engaging support systems and resistance activities and are generally 

considered protective factors that mitigate the adverse effects of interruptions [60], [66], [69], 

[73], [74]. In contrast, maladaptive coping responses are counterproductive responses that, while 

potentially helpful in the short term, are often associated with negative outcomes, including 

increased psychological distress and a detrimental impact on one’s STEM self-concept over time 

[71], [73]. 

 

The interplay between net vulnerability and coping strategies (reactive and stable) is constantly 

shaped by the unique ways Black women experience stress and perceive the availability of 

support. These experiences of stress and perceived availability of support influence both the 

selection of coping mechanisms and their effectiveness in managing stress, i.e., making meaning 

of the interruption, mastering the interruption, and restoration of positive self-concept. In turn, 

the ways coping strategies are normalized inform how stress is perceived and experienced over 

time.  

 

Although generalizations can be made about reactive coping strategies, their effectiveness 

depends on context, frequency, and the extent to which they influence or align with an 

individual’s STEM self-concept [75]. For example, A common, unhealthy, or maladaptive 

coping strategy, often encouraged in higher education, advises Black women in STEM to focus 

on resilience and perseverance. On the surface, developing the ability to progress through 

challenging circumstances is noble. Unfortunately, implying that an individual can simply 

choose to persevere through trauma reinforces the “strong Black woman” stereotype, encourages 

the continued silence of Black women experiencing trauma, and allows the marginalizing 

societal structures to remain unchanged [49].  

 

Stable coping strategies (productive and unproductive) develop over time as individuals 

repeatedly use reactive coping responses to address interruption [60], [72]. Productive, stable 

coping strategies, such as competency, self-efficacy, or leveraging support networks, can foster 

resilience and reinforce a positive STEM self-concept [60]. These strategies enable Black 

women to navigate structural barriers, maintain a sense of agency, and achieve academic and 

professional goals despite challenges. Conversely, unproductive stable coping strategies may 

result in negative STEM self-concept — attitudes of avoidance and internalization of negative 

stereotypes - self-imposed prove-it-again bias [76], [77], self-imposed perfectionism [78], and 

perpetuate feelings of inadequacy [60]. 

 

The cyclical and bidirectional relationship between stress responses, coping responses, and self-

concept can lead to varied outcomes over time. Depending on the Black woman’s self-concept, 

outcomes can include but are not limited to resistance, a sense of agency, positive familial and 

friend relationships, exiting STEM, dropping a STEM class, changing a STEM major, or 



 

 

disengagement from STEM altogether [72].  

 

On first review, it may appear that some interruptions are minor setbacks; however, their 

cumulative effects are far-reaching. As Black women in STEM repeatedly encounter 

interruptions, they develop context-specific reactive coping responses, which gradually evolve 

into stable coping strategies over time and significantly shape their STEM self-concept. Over 

time, these interruptions compound, causing Black women to fall further behind their peers and 

reinforcing societal inequities that remain difficult to overcome, regardless of degree completion. 

 

Conclusion 

 

Enhanced participation of Black women in STEM is of ethical imperative, and empowering 

individuals who would otherwise not be able to fully engage in STEM increases our national 

potential to advance science and solve real-world problems. However, about one-third of Black 

women depart from STEM as undergraduates [31]. It is, therefore, not surprising that the 

percentage of Black women earning bachelor’s degrees in computer sciences, mathematics and 

statistics, and engineering has declined in the past twenty years [31]. This concern is further 

acknowledged by the National Science Foundation in their 2020 STEM Education for the Future 

report where the need for more diversity in STEM was highlighted as Priority I, Challenge 2. In 

particular, the report states: 
It is crucial that today’s students represent all dimensions of America’s diverse society to 

facilitate equity and inclusion, because today’s students will become tomorrow’s STEM faculty, 

workforce and innovators [79, p. 14].  

To meet this challenge, we must go beyond funding to include interventions that disrupt the 

unique systems of oppression experienced by Black women in STEM. We must interrupt the 

interruptions. 

 

Our proposed conceptual framework for interruption was designed to interrogate how repeated 

interruptions experienced by Black women in STEM disrupt their momentum and cause them to 

resort to coping strategies that often lead to unhealthy consequences. We believe Black women 

in STEM likely experience interruptions at a higher rate than their counterparts and that the 

cumulative effect of repeated interruptions can lead Black women to ultimately decide to exit 

STEM. This framework has the potential to serve as a guide to unpack many questions about the 

persistence and retention of Black women in STEM.  

 

Although the framework was originally designed to better understand how interruption impacts 

Black women in STEM, we believe it can be applied in other contexts. The framework has gone 

through many iterations, and we continue to adjust it, as needed, to ensure its applicability to a 

range of audiences. We hope that as we continue to refine it, practitioners and researchers will 

seek ways to apply the framework to their specific population and context of focus. 

 

Acknowledgments 

 

This material is based upon work supported by the U.S. National Science Foundation under 



 

 

Grant Nos. 2140890, 2140891, 2140892. Any opinions, findings, and conclusions or 

recommendations expressed in this material are those of the author(s) and do not necessarily 

reflect the views of the National Science Foundation. 

 

We also acknowledge the enormous contributions of everyone on the UPLIFT project including 

Damonica Bennett, Takeria Blunt, Blaire Bosley, Mayenie Conton, Jahni Lane Foster, Meti 

Haile, Jamilah Hawkins, Fawn Hudson, Asia Humphrey, Yasmine Latimore, Jatisha Marsh, Tia 

Pitts, Adeceia Richardson, Patience Stuckey, Dahlia Tarver, Sherri Wilson, and Chelsea Zeon. 

 

References 

 

[1] M. Green, J. Kidd, S. Winston, and C. Dunye, “Lovecraft Country,” Warner Bros. 

Television, Sep. 13, 2020. 

[2] R. Gay, Bad Feminist. Harper Collins USA, 2014. 

[3] P. H. Collins, Fighting Words: Black Women and the Search for Justice. Minneapolis: 

University of Minnesota Press, 1998. 

[4] P. H. Collins, Black Feminist Thought: Knowledge, Consciousness, and the Politics of 

Empowerment, 2nd ed. New York: Routledge, 2000. 

[5] T. Nelson, E. V. Cardemil, and C. T. Adeoye, “Rethinking Strength,” Psychology of 

Women Quarterly, vol. 40, no. 4, pp. 551–563, Jul. 2016, doi: 

https://doi.org/10.1177/0361684316646716. 

[6] S. Mahaley, M. Quick, H. Janet, and W. Brown, “The Double Bind: The Price of Being a 

Minority Woman in Science,” 1976. Available: 

https://web.mit.edu/cortiz/www/Diversity/1975-DoubleBind.pdf 

[7] Combahee River Collective, “A Black Feminist Statement,” in But Some of Us Are 

Brave, G. T. Hull, P. B. Scott, and B. Smith, Eds., The Feminist Press, 1986, pp. 13–22. 

[8] b. hooks, Feminist Theory: From Margin to Center, 2nd ed. South End Press, 2000. 

[9] D. T. Ireland, K. E. Freeman, C. E. Winston-Proctor, K. D. DeLaine, S. McDonald Lowe, 

and K. M. Woodson, “(Un)Hidden Figures: A Synthesis of Research Examining the 

Intersectional Experiences of Black Women and Girls in STEM Education,” Review of 

Research in Education, vol. 42, no. 1, pp. 226–254, Mar. 2018, doi: 

https://doi.org/10.3102/0091732x18759072. 

[10] T. R. Morton and E. C. Parsons, “#BlackGirlMagic: The Identity Conceptualization of 

Black Women in Undergraduate STEM Education,” Science Education, vol. 102, no. 6, 

pp. 1363–1393, Sep. 2018, doi: https://doi.org/10.1002/sce.21477. 

[11] D. Ferguson and C. Martin-Dunlop, “Uncovering Stories of Resilience among Successful 



 

 

African American Women in STEM,” Cultural Studies of Science Education, vol. 16, no. 

2, pp. 461–484, Jan. 2021, doi: https://doi.org/10.1007/s11422-020-10006-8. 

[12] T. Nguyen, M. Gasman, A. Washington Lockett, and V. Peña, “Supporting Black 

women’s pursuits in STEM,” Journal of Research in Science Teaching, vol. 58, no. 6, pp. 

879–905, Feb. 2021, doi: https://doi.org/10.1002/tea.21682. 

[13] D. Dortch and C. Patel, “Black Undergraduate Women and Their Sense of Belonging in 

STEM at Predominantly White Institutions,” NASPA Journal about Women in Higher 

Education, vol. 10, no. 2, pp. 202–215, May 2017, doi: 

https://doi.org/10.1080/19407882.2017.1331854. 

[14] D. D. Dickens, V. Ellis, and N. M. Hall, “Changing the Face of STEM: Review of 

Literature on the Role of Mentors in the Success of Undergraduate Black Women in 

STEM Education,” DigitalCommons@Fayetteville State University, 2021. 

https://digitalcommons.uncfsu.edu/jri/vol5/iss3/14 

[15] K. L. Williams, “Notes on Being a Black Woman in STEM: A Review of Existing 

Research concerning the Experiences of Black Women Pursuing Undergraduate STEM 

Degrees,” in Higher Education: Handbook of Theory and Research, L. W. Perna, Ed., 

Springer, 2024, pp. 75–127. Available: https://doi.org/10.1007/978-3-031-38077-8_3 

[16] P. H. Collins and S. Bilge, Intersectionality, 2nd ed. Cambridge, United Kingdom; 

Malden, Massachusetts: Polity Press, 2020. 

[17] E. O. McGee and L. Bentley, “The Troubled Success of Black Women in STEM,” 

Cognition and Instruction, vol. 35, no. 4, pp. 265–289, Aug. 2017, doi: 

https://doi.org/10.1080/07370008.2017.1355211. 

[18] M. Burnett, S. M. Cooper, S. T. Butler‐Barnes, and W. N. McCoy, “Gendered Racial 

Stereotype Endorsement,” Journal of African American Women and Girls in Education, 

vol. 3, no. 1, Jul. 2023, doi: https://doi.org/10.21423/jaawge-v2i3a137. 

[19] S. Cho, K. W. Crenshaw, and L. McCall, “Toward a Field of Intersectionality Studies: 

Theory, Applications, and Praxis,” Signs: Journal of Women in Culture and Society, vol. 

38, no. 4, pp. 785–810, Jun. 2013. 

[20] K. Crenshaw, “Demarginalizing the Intersection of Race and Sex: A Black Feminist 

Critique of Antidiscrimination Doctrine, Feminist Theory and Antiracist Politics,” 

University of Chicago Legal Forum, vol. 1989, no. 1, pp. 139–167, 1989, Available: 

http://chicagounbound.uchicago.edu/uclf/vol1989/iss1/8 

[21] M. T. Eimers and G. R. Pike, “Minority and Nonminority Adjustment to College: 

Differences or Similarities?,” Research in Higher Education, vol. 38, no. 1, pp. 77–97, 

1997, doi: https://doi.org/10.1023/a:1024900812863. 



 

 

[22] S. Hurtado, “The Campus Racial Climate: Contexts of Conflict,” The Journal of Higher 

Education, vol. 63, no. 5, p. 539, Sep. 1992, doi: https://doi.org/10.2307/1982093. 

[23] S. Hurtado and D. F. Carter, “Effects of College Transition and Perceptions of the 

Campus Racial Climate on Latino College Students’ Sense of Belonging,” Sociology of 

Education, vol. 70, no. 4, p. 324, Oct. 1997, doi: https://doi.org/10.2307/2673270. 

[24] S. Hurtado, D. F. Carter, and A. Spuler, “Latino Student Transition to College: Assessing 

Difficulties and Factors in Successful College Adjustment,” Research in Higher 

Education, vol. 37, no. 2, pp. 135–157, Apr. 1996, doi: 

https://doi.org/10.1007/bf01730113. 

[25] C. E. Thompson and B. R. Fretz, “Predicting the Adjustment of Black Students at 

Predominantly White Institutions,” The Journal of Higher Education, vol. 62, no. 4, pp. 

437–450, Jul. 1991, doi: https://doi.org/10.1080/00221546.1991.11774141. 

[26] “Interruption,” Merriam-Webster. Accessed: Jun. 30, 2021. [Online]. Available: 

https://www.merriam-webster.com/dictionary/interruption 

[27] M. J. Budig, M. Lim, and M. J. Hodges, “Racial and Gender Pay disparities: The Role of 

Education,” Social Science Research, vol. 98, no. 102580, p. 102580, May 2021, doi: 

https://doi.org/10.1016/j.ssresearch.2021.102580. 

[28] V. M. Mays, L. M. Coleman, and J. S. Jackson, “Perceived race-based discrimination, 

Employment status, and Job Stress in a National Sample of Black women: Implications 

for Health outcomes.,” Journal of Occupational Health Psychology, vol. 1, no. 3, pp. 

319–329, 1996, doi: https://doi.org/10.1037/1076-8998.1.3.319. 

[29] J. R. Palmer, Y. C. Cozier, and L. Rosenberg, “Research on Health Disparities: Strategies 

and Findings from the Black Women’s Health Study,” American Journal of 

Epidemiology, vol. 192, no. 11, Feb. 2022, doi: https://doi.org/10.1093/aje/kwac022. 

[30] E. O. McGee, Black, Brown, Bruised: How Racialized STEM Education Stifles 

Innovation. Cambridge, Massachusetts: Harvard Education Press, 2020. 

[31] X. Chen, “STEM Attrition: College Students’ Paths into and out of STEM Fields,” 

National Center for Education Statistics, Institute of Education Sciences, U.S. 

Department of Education, 2013. Available: https://nces.ed.gov/pubs2014/2014001rev.pdf 

[32] R. Winkle-Wagner, “Having Their Lives Narrowed Down? The State of Black Women’s 

College Success,” Review of Educational Research, vol. 85, no. 2, pp. 171–204, Jun. 

2015, doi: https://doi.org/10.3102/0034654314551065. 

[33] H. R. Rodriguez, “Using Womanism and Reflective Journaling to Understand the 

Academic Experiences of Black Female Undergraduates at a Religiously-based PWI: A 

Case Study Analysis,” Journal of Ethnographic & Qualitative Research, vol. 12, pp. 



 

 

125–141, 2017. 

[34] L. Bowleg, “When Black + Lesbian + Woman ≠ Black Lesbian Woman: The 

Methodological Challenges of Qualitative and Quantitative Intersectionality Research,” 

Sex Roles, vol. 59, no. 5–6, pp. 312–325, Mar. 2008. 

[35] R. F. Narváez, I. H. Meyer, R. M. Kertzner, S. C. Ouellette, and A. R. Gordon, “A 

Qualitative Approach to the Intersection of Sexual, Ethnic, and Gender Identities,” 

Identity: An International Journal of Theory and Research, vol. 9, no. 1, pp. 63–86, Jan. 

2009, doi: https://doi.org/10.1080/15283480802579375. 

[36] A. Lorde, Sister Outsider. The Crossing Press, 1984. 

[37] W. Allen, “The Color of Success: African-American College Student Outcomes at 

Predominantly White and Historically Black Public Colleges and Universities,” Harvard 

Educational Review, vol. 62, no. 1, pp. 26–45, Apr. 1992, doi: 

https://doi.org/10.17763/haer.62.1.wv5627665007v701. 

[38] T. O. Patton, “In the Guise of Civility: The Complicitous Maintenance of Inferential 

Forms of Sexism and Racism in Higher Education,” Women’s Studies in Communication, 

vol. 27, no. 1, pp. 60–87, Apr. 2004, doi: 

https://doi.org/10.1080/07491409.2004.10162466. 

[39] N. M. Stephens, S. A. Fryberg, H. R. Markus, C. S. Johnson, and R. Covarrubias, 

“Unseen Disadvantage: How American universities’ Focus on Independence Undermines 

the Academic Performance of first-generation College students.,” Journal of Personality 

and Social Psychology, vol. 102, no. 6, pp. 1178–1197, 2012, doi: 

https://doi.org/10.1037/a0027143. 

[40] N. L. Cabrera, “Exposing Whiteness in Higher Education: White Male College Students 

Minimizing Racism, Claiming Victimization, and Recreating White Supremacy,” Race 

Ethnicity and Education, vol. 17, no. 1, pp. 30–55, Sep. 2012, doi: 

https://doi.org/10.1080/13613324.2012.725040. 

[41] A. Carnevale, N. Smith, and J. Strohl, “Recovery: Projections of Jobs and Education 

Requirements through 2020,” Georgetown Public Policy Institute, Center of Education 

and the Workforce, 2020. Available: https://1gyhoq479ufd3yna29x7ubjn-

wpengine.netdna-ssl.com/wp-content/uploads/2014/11/Recovery2020.FR_.Web_.pdf 

[42] National Center for Science and Engineering Statistics, “Diversity and STEM: Women, 

Minorities, and Persons with Disabilities in Science and Engineering: 2021 | NSF - 

National Science Foundation,” National Center for Science and Engineering Statistics, 

Alexandria, VA, 2023. Available: https://ncses.nsf.gov/wmpd 

[43] U. S. Census Bureau, “Annual Estimates of the Resident Population by Sex, Race, and 

Hispanic Origin for the United States: April 1, 2020 to July 1, 2023 (NC-EST2023-



 

 

SR11H),” U.S. Census Bureau, 2024. 

[44] R. V. Reeves, E. Rodrigue, and A. Gold, “Following the Success Sequence? Success Is 

More Likely If You’re white.,” Brookings, Aug. 06, 2015. 

https://www.brookings.edu/research/following-the-success-sequence-success-is-more-

likely-if-youre-white/ 

[45] R. L. Stitt and A. Happel-Parkins, “‘Sounds Like Something a White Man Should Be 

Doing’: The Shared Experiences of Black Women Engineering Students,” The Journal of 

Negro Education, vol. 88, no. 1, p. 62, 2019, doi: 

https://doi.org/10.7709/jnegroeducation.88.1.0062. 

[46] J. McKay and M. Devlin, “‘Low Income doesn’t Mean Stupid and Destined for Failure’: 

Challenging the Deficit Discourse around Students from Low SES Backgrounds in 

Higher Education,” International Journal of Inclusive Education, vol. 20, no. 4, pp. 347–

363, Sep. 2015, doi: https://doi.org/10.1080/13603116.2015.1079273. 

[47] D. Solorzano, M. Ceja, and T. Yosso, “Critical Race Theory, Racial Microaggressions, 

and Campus Racial Climate: The Experiences of African American College Students,” 

The Journal of Negro Education, vol. 69, no. 1/2, pp. 60–73, 2000, Available: 

https://www.jstor.org/stable/2696265 

[48] R. R. Valencia, Dismantling Contemporary Deficit Thinking: Educational Thought and 

Practice. New York: Routledge, 2010. 

[49] J. A. Abrams, A. Hill, and M. Maxwell, “Underneath the Mask of the Strong Black 

Woman Schema: Disentangling Influences of Strength and Self-Silencing on Depressive 

Symptoms among U.S. Black Women,” Sex Roles, vol. 80, no. 9–10, pp. 517–526, Sep. 

2018, doi: https://doi.org/10.1007/s11199-018-0956-y. 

[50] M. B. Spencer, “Phenomenology and Ecological Systems Theory: Development of 

Diverse Groups,” in Handbook of Child Psychology, R. M. Lerner, Ed., 6th ed. Hoboken, 

N.J.: John Wiley & Sons, 2006, pp. 829–893. 

[51] M. Rosenberg, Conceiving the Self. New York: Basic Books, 1979. 

[52] C. Rogers, On Becoming a Person: A Therapist’s View of Psychotherapy. London: 

Constable, 1967. 

[53] V. Gecas, “The Self-Concept,” Annual Review of Sociology, vol. 8, no. 1, pp. 1–33, Aug. 

1982, doi: https://doi.org/10.1146/annurev.so.08.080182.000245. 

[54] M. J. Lee, J. D. Collins, S. A. Harwood, R. Mendenhall, and M. B. Huntt, “‘If You 

Aren’t White, Asian or Indian, You Aren’t an engineer’: Racial Microaggressions in 

STEM Education,” International Journal of STEM Education, vol. 7, no. 1, Sep. 2020, 

doi: https://doi.org/10.1186/s40594-020-00241-4. 



 

 

[55] D. G. Solorzano and T. J. Yosso, “D. G. Solorzano and T. J. Yosso, ‘From Racial 

Stereotyping and Deficit Discourse toward a Critical Race Theory in Teacher Education,’ 

Multicultural Education, vol. 9, no. 1, pp. 2–8, 2001, Available: 

https://www.proquest.com/scholarly-journals/racial-stereotyping-deficit-discourse-

toward/docview/216501989/se-2 

[56] K. L. Nadal, K. E. Griffin, Y. Wong, S. Hamit, and M. Rasmus, “The Impact of Racial 

Microaggressions on Mental Health: Counseling Implications for Clients of Color,” 

Journal of Counseling & Development, vol. 92, no. 1, pp. 57–66, Jan. 2014, doi: 

https://doi.org/10.1002/j.1556-6676.2014.00130.x. 

[57] A. Robinson-Perez, “‘The heaviest thing for me is being seen as aggressive’: the adverse 

impact of racial microaggressions on Black male undergraduates’ mental health,” Race 

Ethnicity and Education, vol. 27, no. 5, pp. 680–700, Sep. 2021, doi: 

https://doi.org/10.1080/13613324.2021.1969902. 

[58] J. E. Everett, J. Camille Hall, and J. Hamilton-Mason, “Everyday Conflict and Daily 

Stressors: Coping Responses of Black Women,” Affilia, vol. 25, no. 1, pp. 30–42, Jan. 

2010, doi: https://doi.org/10.1177/0886109909354983. 

[59] A. Neal-Jackson, “‘Well, What Did You Expect?’: Black Women Facing Stereotype 

Threat in Collaborative Academic Spaces at a Predominantly White Institution,” Journal 

of College Student Development, vol. 61, no. 3, pp. 317–332, 2020, doi: 

https://doi.org/10.1353/csd.2020.0030. 

[60] M. B. Spencer, “Old Issues and New Theorizing about African-American Youth: A 

Phenomenological Variant of Ecological Systems Theory,” in African American Youth: 

Their Social and Economic Status in the United States, R. Taylor, Ed., Praeger, 1995, pp. 

37–69. 

[61] S. Cohen and T. A. Wills, “Stress, Social support, and the Buffering Hypothesis.,” 

Psychological Bulletin, vol. 98, no. 2, pp. 310–357, 1985, doi: 

https://doi.org/10.1037/0033-2909.98.2.310. 

[62] L. McLean, D. Gaul, and R. Penco, “Perceived Social Support and Stress: A Study of 1st 

Year Students in Ireland,” International Journal of Mental Health and Addiction, vol. 21, 

no. 4, pp. 2101–2121, Jan. 2022, doi: https://doi.org/10.1007/s11469-021-00710-z. 

[63] A. B. Olson, C. C. Ozaki, and M. P. Johnston‐Guerrero, “Recentering the Individual in 

Context Using the Phenomenological Variant of Ecological Systems Theory: 

Applications for Higher Education,” New Directions for Higher Education, vol. 2023, no. 

204, pp. 83–92, Dec. 2023, doi: https://doi.org/10.1002/he.20486. 

[64] S. Folkman and J. T. Moskowitz, “Coping: Pitfalls and Promise,” Annual Review of 

Psychology, vol. 55, no. 1, pp. 745–774, Feb. 2004, doi: 



 

 

https://doi.org/10.1146/annurev.psych.55.090902.141456. 

[65] B. H. French, J. A. Lewis, and H. A. Neville, “Naming and Reclaiming,” Journal of 

African American Studies, vol. 17, no. 1, pp. 1–6, May 2012, doi: 

https://doi.org/10.1007/s12111-012-9215-4. 

[66] J. A. Lewis, R. Mendenhall, S. A. Harwood, and M. Browne Huntt, “Coping with 

Gendered Racial Microaggressions among Black Women College Students,” Journal of 

African American Studies, vol. 17, no. 1, pp. 51–73, Jun. 2012, doi: 

https://doi.org/10.1007/s12111-012-9219-0. 

[67] A. J. Thomas, K. M. Witherspoon, and S. L. Speight, “Gendered Racism, Psychological 

Distress, and Coping Styles of African American Women.,” Cultural Diversity and 

Ethnic Minority Psychology, vol. 14, no. 4, pp. 307–314, 2008, doi: 

https://doi.org/10.1037/1099-9809.14.4.307. 

[68] P. P. Heppner, M. J. Heppner, D. Lee, Y.-W. Wang, H. Park, and L. Wang, 

“Development and Validation of a Collectivist Coping Styles Inventory.,” Journal of 

Counseling Psychology, vol. 53, no. 1, pp. 107–125, 2006, doi: 

https://doi.org/10.1037/0022-0167.53.1.107. 

[69] K. Shorter-Gooden, “Multiple Resistance Strategies: How African American Women 

Cope with Racism and Sexism,” Journal of Black Psychology, vol. 30, no. 3, pp. 406–

425, Aug. 2004, doi: https://doi.org/10.1177/0095798404266050. 

[70] M. B. Spencer, “Acknowledging Bias and Pursuing Protections to Support Anti-Racist 

Developmental Science: Critical Contributions of Phenomenological Variant of 

Ecological Systems Theory,” Journal of Adolescent Research, vol. 36, no. 6, pp. 569–

583, Oct. 2021, doi: https://doi.org/10.1177/07435584211045129. 

[71] R. J. Macy, “A Coping Theory Framework toward Preventing Sexual Revictimization,” 

Aggression and Violent Behavior, vol. 12, no. 2, pp. 177–192, Mar. 2007, doi: 

https://doi.org/10.1016/j.avb.2006.09.002. 

[72] E. McGee and M. B. Spencer, “Black Parents as Advocates, Motivators, and Teachers of 

Mathematics,” The Journal of Negro Education, vol. 84, no. 3, p. 473, 2015, doi: 

https://doi.org/10.7709/jnegroeducation.84.3.0473. 

[73] J. A. Updegraff and S. E. Taylor, “From Vulnerability to Growth: Positive and Negative 

Effects of Stressful Life Events,” in Loss and Trauma: General and Close Relationship 

Perspectives, J. H. Harvey and E. D. Miller, Eds., Brunner-Routledge, 2000, pp. 3–28. 

[74] K. Spates, N. M. Evans, B. C. Watts, N. Abubakar, and T. James, “Keeping Ourselves 

Sane: A Qualitative Exploration of Black Women’s Coping Strategies for Gendered 

Racism,” Sex Roles, vol. 82, no. 9–10, pp. 513–524, Aug. 2019, doi: 

https://doi.org/10.1007/s11199-019-01077-1. 



 

 

[75] C. J. Holahan, J. D. Ragan, and R. H. Moos, “Stress,” Reference Module in Neuroscience 

and Biobehavioral Psychology, vol. 3, 2017, doi: https://doi.org/10.1016/b978-0-12-

809324-5.05724-2. 

[76] P. M. Leggett-Robinson, “Celebrating Transformations Through STEM Storytelling,” in 

Overcoming Barriers for Women of Color in STEM Fields: Emerging Research and 

Opportunities, P. M. Leggett-Robinson and B. Villa, Eds., IGI Global Scientific 

Publishing, 2020, pp. 54–81. doi: https://doi.org/10.4018/978-1-7998-4858-5.ch003. 

[77] M. E. Heilman, “Gender Stereotypes and Workplace Bias,” Research in Organizational 

Behavior, vol. 32, no. 3, pp. 113–135, Jan. 2012, doi: 

https://doi.org/10.1016/j.riob.2012.11.003. 

[78] S. F. Lambert, W. L. Robinson, and N. S. Ialongo, “The Role of Socially Prescribed 

Perfectionism in the Link between Perceived Racial Discrimination and African 

American Adolescents’ Depressive Symptoms,” Journal of Abnormal Child Psychology, 

vol. 42, no. 4, pp. 577–587, Oct. 2013, doi: https://doi.org/10.1007/s10802-013-9814-0. 

[79] “STEM Education for the Future: A Visioning Report,” National Science Foundation, 

Alexandria, VA, 2020. Available: 

https://www.nsf.gov/ehr/Materials/STEM%20Education%20for%20the%20Future%20-

%202020%20Visioning%20Report.pdf 

 


	A Framework for Interruption

