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How I got into science education research

Why diversify STEM?

What does a typical Deaf student look like?

What makes for a good mentoring experience for Deaf students?

Deaf scientist leadership in research on ASL and the Deaf 
community
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How I got into science education research

2013: Lauren Burton, Kristin Parker, 
and Jennifer Chin

2010: Tim Esch and Rebecca Hull 2011: Abbi Simon, Sarah Gluck, Jenna 
Greene, and Brienna Herold

2014: Eric Epstein, Samir Jain, and 
Christine McBride 

Beth Craft

2012: Tom Wankum and Brienna 
Herold 
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Why Diversify STEM?

4
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Why Diversify STEM?

Diversifies research directions

Genetic diseases in Ashkenazi Jewish people

Women’s medical issues

ASL research and its impact on neurolinguistics


Better problem solving

Diverse teams consider more varied solutions

Ultimately choose better solutions


Science education “weeds out” by being unwelcoming

No difference between stayers and leavers

Stayers seem to have a better sense of identity and belonging


5
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What does a “typical” deaf student 
look and act like?

6
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Introducing.. the typical deaf student

Often does not fit a mold or preconception

Preconceptions come from:

•Limited experience with one deaf individual

•Depictions on television or in movies


Great variation in communication, residual hearing, and identity

Some variation in accommodations
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Our Starting Point

What We Knew

1. Deaf students have long reported barriers to mentoring1

2. Deaf students do better with deaf mentors2,3


What We Wanted

1. Identify the key variables in successful mentoring of Deaf students

2. Develop a meaningful measure for examining mentoring effectiveness


1. Anscombe N. Deaf to the Needs of Hearing-Impaired Scientists. Science Career Magazine. 2007 Mar 30. 

2. Listman JD. Nature of deaf mentoring dyads: role of subjugated knowledge. [dissertation] Rochester (NY): St. John 

Fisher College; 2013.

3. Hauser PC. Deaf scientists need deaf mentors. 6th International Deaf Academics and Researchers Conference. Lisbon, 

Portugal; 2013. 
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ARTICLE

ABSTRACT
Disabled individuals, women, and individuals from cultural/ethnic minorities continue to 
be underrepresented in science, technology, engineering, and mathematics (STEM). Re-
search has shown that mentoring improves retention for underrepresented individuals. 
However, existing mentoring surveys were developed to assess the majority population, 
not underrepresented individuals. We describe the development of a next-generation 
mentoring survey built upon capital theory and critical race theory. It emphasizes commu-
nity cultural wealth, thought to be instrumental to the success of individuals from minority 
communities. Our survey targets relationships between deaf mentees and their research 
mentors and includes Deaf community cultural wealth. From our results, we identified four 
segregating factors: Being a Scientist, which incorporated the traditional capitals; Deaf 
Community Capital; Asking for Accommodations; and Communication Access. Being a 
Scientist scores did not vary among the mentor and mentee variables that we tested. How-
ever, Deaf Community Capital, Asking for Accommodations, and Communication Access 
were highest when a deaf mentee was paired with a mentor who was either deaf or famil-
iar with the Deaf community, indicating that cultural competency training should improve 
these aspects of mentoring for deaf mentees. This theoretical framework and survey will be 
useful for assessing mentoring relationships with deaf students and could be adapted for 
other underrepresented groups.

INTRODUCTION
Science, technology, engineering, and mathematics (STEM) fields have long struggled 
with the underrepresentation of women, individuals from cultural and ethnic minority 
groups, and disabled individuals. Attrition of underrepresented individuals from STEM 
fields is disproportionately high (National Science Foundation [NSF], 2009). Research 
suggests that students who leave STEM have no discernible differences in intelligence 
and academic achievement from those who persist (Seymour and Hewitt, 1997; Pres-
ident’s Council of Advisors on Science and Technology, 2012). Therefore, attrition is 
not related to either initial motivation or ability. Instead, feeling connected to a STEM 
community seems to be the most important factor for persistence (President’s Council 
of Advisors on Science and Technology, 2012).

One way to provide that feeling of connection and STEM identity is through men-
tored undergraduate research experiences (Astin, 1977; Gasiewski et al., 2012; Eby and 
Dolan, 2015; Aikens et al., 2016). Research shows that mentored research experiences 
improve persistence in STEM, especially for students from underrepresented groups 
(Nagda et al., 1998; Barlow and Villarejo, 2004; Lopatto, 2004). These benefits accrue 
with longer or additional mentored research (Thiry et al., 2012). Specifically, students 
with mentored research experiences have increased rates of college completion, entry 

Derek C. Braun,†* Cara Gormally,† and M. Diane Clark‡
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The Deaf Mentoring Survey: A 
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The STEM Mentoring Model3 combined traditional 
capitals with Community Cultural Wealth4

Traditional Capital Theory

1.Academic Knowledge

2.Discipline Knowledge

3.Social Capital 

Community Cultural Wealth4

4.Navigational Capital

5.Aspirational Capital

6.Familial Capital

7.Resistant Capital

8.Linguistic Capital

3. Hauser PC. Deaf scientists need deaf mentors. 6th International Deaf Academics and Researchers Conference. Lisbon, 
Portugal; 2013. 


4. Yosso TJ. Whose culture has capital? A critical race theory discussion of community cultural wealth. Race Ethnicity and 
Education. 2005 Mar;8(1):69–91. doi: 10.1080/1361332052000341006
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? Research Questions

1. Does the STEM Mentoring Model explain the variable 
experiences of deaf mentees?


2. Are deaf scientists better mentors for deaf mentees?

3. What’s important for a good mentoring experience for deaf 

mentees?
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Examples of Survey Items: Traditional Capitals

Academic Capital

4.		 [Name] taught me how to work independently. 


Discipline Capital

5.		 [Name] taught me how to use the tools, techniques, and methods of my 
field. 


Social Capital

11.	 [Name] encouraged me to meet other people working in my field.
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Examples of Survey Items: Community Cultural Wealth

Navigational Capital

15.	 [Name] made sure my communication needs were met. 


Aspirational Capital

22.	 [Name] gave me a role model(s) to look up to. 


Familial Capital

27.	 [Name] encouraged me to participate in the deaf community. 


Linguistic Capital

29.	 [Name] had a positive attitude about ASL.


Resistant Capital

34.	 [Name] thought that hearing people should meet deaf people halfway.
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The pilot survey felt like an EPIC FAIL

Design

Derived from other published surveys and our focus group


Results

Clear satisficing

Much missing data

Items about traditional capitals were highly multicollinear

Respondents who’d had multiple mentoring experiences appeared to conflate 
these experiences together.

SPSS refused to complete the factor analysis!😩

😱
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We gleaned what we could from the data, learned from 
our mistakes, and tried again….

Interviews

Identified communication access as a potentially important variable that was 
missing from our model


Second Survey

Added new items based on interviews

Greatly shortened survey by reducing items about traditional capitals

Used strategies to reduce satisficing and the missing data problem

Explicit throughout the survey about focusing on just one mentoring 
relationship
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Results from factor analysis5

Traditional Capitals + Aspirational Capital

(Academic, Discipline, Social and Aspirational) 

Community Cultural Wealth 
(Familial, Linguistic, Navigational, and Resistance) 

Specific Items

(from Navigational Capital) 

Specific Items

(from Navigational and Social Capital) 

5. Braun DC, Gormally C, Clark MD.  The Deaf Mentoring Survey: A Community Cultural Wealth Framework for Measuring 
Mentoring Effectiveness with Underrepresented Students . CBE Life Sci Educ 2017 Apr. doi: 10.1187/cbe.15-07-0155

Factor I: 
Being a Scientist

Factor II: 
Deaf Community 

Capital

Factor IV: 
Communication 

Access

Factor III: 
Asking for 

Accommodations
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We divided mentors into three categories: 
deaf, deaf-know, and deaf-unaware
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Deaf mentors were the best…


But we found that deaf-know mentors were 
almost equally effective!
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Perspectives

INTRODUCTION

Science, technology, engineering, and mathematics 
(STEM) undergraduate research experiences improve suc-
cess and persistence, and promote a feeling of belonging 
to STEM (1–3). These research experiences are important 
gateways to post-baccalaureate education. Deaf and hard-
of-hearing (hereafter, deaf ) STEM majors often participate 
in these research experiences. However, the setting of 
a research experience is very different than that of the 
science classroom, where interpreters are automatically 
DVVLJQHG� E\� WKH� XQLYHUVLW\·V� GLVDELOLW\� VHUYLFHV� RIÀFH� DQG�
faculty–student interactions are typically fewer. In contrast, 
research experiences involve intense interaction, with com-
PHQVXUDWH�EHQHÀWV��8QIRUWXQDWHO\��WKHVH�LQWHUDFWLRQV�DUH�
predominantly with faculty who have little to no experience 
working with deaf students and who may have preconcep-
tions about deafness (4,5). 

The literature has shown that not having cultural compe-
tency and an understanding of deaf students’ life experiences 
negatively affects research experiences (5,6). Conversely, 
when mentors do understand an underrepresented mentee’s 

minority culture, mentees have improved outcomes, including 
higher graduating GPA and graduation rates (6).

Deaf students also often lack communication access 
to important information from their mentors (7). Unlike in 
classroom settings, interpreters are not typically available 
full-time at internships. Consequently, students may feel 
left behind, and information gaps may impact their research 
H[SHULHQFHV��'HDI�VWXGHQWV�PD\�KDYH�GLIÀFXOW\�ZLWK�LQIRUPDO�
communication with lab-mates, resorting to indirect com-
munication methods such as written notes or e-mail (5, 7).

Making STEM internships more deaf-friendly ultimately 
EHQHÀWV�HYHU\RQH��'LYHUVH�WHDPV�DUH�PRUH�VXFFHVVIXO�DW�
problem solving (8), which enhances the quality of science (9, 
10). Deaf individuals, like all other groups of scientists, offer 
unique perspectives based upon their own life experiences, 
DQG� WKHVH� SHUVSHFWLYHV� XOWLPDWHO\� LQÁXHQFH� WKH� UHVHDUFK�
TXHVWLRQV�DVNHG�DQG�GRZQVWUHDP�VFLHQWLÀF�GLVFRYHULHV��)RU�
example, genetic issues in the Ashkenazi Jewish population 
are well-studied because geneticists who were Jewish took 
an interest in their own population (11). Likewise, as rep-
resentation of female medical researchers grows, women's 
medical issues are increasingly studied (12).

Knowing the importance of cultural competency (5, 6), 
we interviewed deaf undergraduates and asked how they 
navigated internships with hearing mentors. We hypoth-
esized that internships were successful when deaf students 
advocated for themselves and educated their mentors. Our 
interview data revealed four themes common to positive 
research experiences. We build upon these themes by 
sharing suggestions on improving future internships and 
relationships with hearing mentors and lab-mates. 

“Everyone Was Nice…But I Was Still Left Out”: An Interview Study  
About Deaf Interns’ Research Experiences in STEM †

Megan Majocha, Zachary Davenport, Derek C. Braun, and Cara Gormally*
Department of Science, Technology, and Mathematics, Gallaudet University, Washington, DC 20002

Science, technology, engineering, and mathematics (STEM) undergraduate research experiences improve 
success, persistence, and promote a feeling of belonging to a community. Like their hearing peers, deaf STEM 
majors often participate in undergraduate research experiences. However, deaf students typically interact 
with hearing faculty lacking experience with deaf students and awareness of Deaf culture, which unintention-
ally impacts their research experiences. This interview study sought to understand deaf students’ research 
experiences and their relationships with hearing mentors. Findings indicate that lack of awareness of Deaf 
culture and lack of communication access impact students’ experiences. We make recommendations on 
improving deaf students’ research experiences.

20 Derek Braun BIOME Institute Presentation 2020 Aug 4 Final - August 4, 2020



Interview data reinforced these four factors and 
uncovered a fifth variable: a cohort of Deaf peers6

6. Majocha M, Davenport Z, Braun DC, Gormally C. “Everyone was nice...but I was still left out”: An Interview Study About 
Deaf Interns’ Research Experiences in STEM. J Microbiol Biol Educ 2018 Apr 19(1). doi: 10.1128/jmbe.v19i1.1381

First Study5 Interview Study6

① Being a Scientist

 ② Deaf Community Capital = Deaf Awareness 
 ③ Asking for Accommodations = Self Advocacy

④ Communication Access = Mentor’s Advocacy
⑤ Internship Cohort
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Conclusions

1. Mentees self-reported the greatest benefit from Deaf and 
Deaf-know mentors.

Hearing status of the mentor wasn’t important. Experience with deaf 
students was.


2. We identified five variables for mentoring success.

Being a Scientist, Deaf Awareness, Mentor’s Advocacy, and having an 
Internship Cohort


3. We have a survey that is reliable and partially validated

	 	 It will be useful for measuring mentoring relationships with deaf mentees

22 Derek Braun BIOME Institute Presentation 2020 Aug 4 Final - August 4, 2020



Surprises

1. Academic & Discipline Capital, and Social Capital, factored 
together 
We really thought some mentors would be social butterflies and teach 
more social capital than others


2. Aspirational Capital factored with Academic & Discipline & 
Social Capital !

Are Deaf / other minority role models really that important? 
Our data didn’t support that.
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Breakout Question:


①  How can cultural competence 

be taught and learned?
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Breakout Question:


② What are the practical ways that you can 
make your URE welcoming to 

Deaf mentees?
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Deaf Scientist Leadership in ASL and the Deaf 
Community

Cultural and Linguistic Knowledge

Affects research design

Affects interpretation of data

Affects usefulness of research


Example: An all-male research team studies women’s 
reproductive issues. What happens?
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Breakout Question:


 ③ Why should research groups studying 
a minority group always include scientists 

from that group on their team?

Think of potential examples.
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More In-Depth Resources for Mentoring Deaf Students

Topics Not Covered Today:

Communicating Misconceptions

Classroom seating and accommodations

Obtaining accommodations
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ABSTRACT 
Scientists are shaped by their unique life experiences and bring these perspectives to their 
research. Diversity in life and cultural experiences among scientists, therefore, broadens 
research directions and, ultimately, scientific discoveries. Deaf individuals, for example, 
have successfully contributed their unique perspectives to scientific inquiry. However, 
deaf individuals still face challenges in university science education. Most deaf students in 
science, technology, engineering, and mathematics (STEM) disciplines interact with fac-
ulty who have little to no experience working with deaf individuals and who often have 
preconceptions or simply a lack of knowledge about deaf individuals. In addition to a lack 
of communication access, deaf students may also feel unwelcome in STEM, as do other 
underrepresented groups. In this essay, we review evidence from the literature and, where 
data are lacking, contribute the expert opinions of the authors, most of whom are deaf 
scientists themselves, to identify strategies to best support deaf students in university 
STEM education. We describe the journey of a hypothetical deaf student and methods for 
faculty to create a welcoming environment. We describe and provide recommendations 
for classroom seating and layout, accommodations, teaching strategies, and research 
mentoring. We also discuss the importance of including deaf scientists in research about 
deaf individuals.

Deaf Visiting Student Researcher Nancy Barker Allegedly Denied Services by Disabled 
Students’ Program.

—Headline from the Daily Californian (Shrivatsa, 2017)

OVERVIEW
Scientists, like all people, are shaped by their life experiences, and they bring their 
unique perspectives to their research. Diversity and cultural experiences among scien-
tists broaden research directions and, ultimately, scientific discoveries. For example, 
genetic diseases among the Ashkenazi Jewish population are well studied, because 
many prominent geneticists were Jewish themselves and took an interest in their 
own population (Carmeli, 2004). Women’s medical issues were largely ignored until 
recently, when female investigators became better represented among medical 
researchers and began researching these issues (Keville, 1994). Likewise, work by 
teams with deaf scientists regarding American Sign Language (ASL; Stokoe, 1980; 
Padden et al., 2014) led to a paradigm shift in neurolinguistics (Thompson et al., 
2013; Olulade et al., 2014; Williams et al., 2015).

Working to make science, technology, engineering, and mathematics (STEM) 
inclusive and, ultimately, more diverse improves the quality of scientific research 
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Breakout Questions:

①  How can cultural competence be taught and 
learned?


② What are the practical ways that you can make 
your URE welcoming to Deaf mentees?


③ Why should research groups studying a minority 
group always include scientists from that group on 
their team? Think of potential examples.
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