
Support ing 
Underrepresented 
Students in STEM

Helping students create a Science 
Identity


Happily, I nominate Ashley Knowlton for faculty of the year. 



This deserved nominee demonstrates that she is a dedicated teacher who clearly loves her students and her work. I am a new instructor for the Pelican Bay Scholars Program (PBSP), and took the position due to the need for a faculty member to teach a course in my discipline that was needed for some scholars to graduate.  My full-time position at the Eureka site had left me out of the loop regarding regular procedures for the PBSP.  Not only was I new to the program and to teaching the scholars population, I had never taught correspondence before and I had only one week to prepare for my course!  Needless to say, these were challenging circumstances to begin teaching a new population of students. Ashley provided me guidance with clearly communicated instructions and the means to get-up-to- speed to teach for PBSP.  Because Professor Knowlton sent me her own syllabi and other materials as templates, I could see clearly that this instructor provides well scaffolded and rigorous academic experiences for her students that are fully integrated into the learning objectives of the course.  Beyond these important elements of instruction, this instructor infuses all of her teaching activities with kindness and respect. In fact, she made a video for her students that would be aired at the prison, "…so the students can see me".  This is not an easy thing to do under the prison guidelines, and takes a great deal of time. The personal approach professor Knowlton brings to teaching is critical to the success of underrepresented populations.  Her actions provide a safe place for scholars to take academic risks and to reach their personal goals.  



Professor Knowlton was responsible for creating The Keep Teaching pages and continues to update them, and this enables instructors to obtain information quickly so they can provide for their students with effective means of teaching through correspondence. The correspondence Keep Teaching modules are also a way for instructors to communicate with one another and to find out what is happening with the scholars and their successes.  Moreover, she creates a welcoming atmosphere for instructors to contribute to the modules, and this creates a sense of community and shared ownership for the program for instructors.



Professor Knowlton assures that instructors are given the resources to make their courses accessible and meaningful to students during this surreal time of COVID restrictions.  Professor Knowlton’s actions provide the college with a model for good leadership across all disciplines and areas.  She listens, formulates solutions to complex issues, and is able to bring out the best in those with whom she is in contact with.   For instance, she facilitated correspondence PBSP meetings that created a friendly forum for faculty to build community and to share what was happening in their courses. With her skillful facilitation, a caring environment was created for faculty to engage in problem solving and to help one another through tricky situations or frustrations with students or issues related to correspondence.  The best leaders bring out the expertise of their working communities and this is what Ashley does with alacrity and care.  Professor Knowlton included the Adult Education County Correctional instructors to join the PBSP faculty meetings, and this provided another opportunity for faculty to learn from one another. This provides for another example of her thoughtful leadership.  This professor casts a wide net for everyone to be included and for all voices to be heard.  This type of leadership fosters an environment whereby, all faculty and staff feel that they are a part of an engaged, and student focused, community. 

 Outside of her direct work with students and faculty members, Ashley has volunteered her time and energies to help get assignments copied, downloaded, sent, and delivered to faculty and to scholars.  These activities are critical to enabling correspondence courses to meet the standards of regular, effective, and meaningful contact with students.  However, they are very tedious and time consuming!  In addition to all of this, Professor Knowlton spearheaded a library donation program for Pelican Bay scholars. I have had learned from many scholars of the importance of reading in their prison environments, and the ways by which reading has expanded their worldviews and has created meaning in their day to day lives. Ms. Knowlton considers the contexts her students thrive in and does what she can to positively influence them. 

In terms of Professional Development Ashley provided opportunities for faculty to engage in sessions to obtain information and to create a healthy community for working relationships to flourish.   

Ms. Knowlton works very hard to impact our college communities positively with humor and humility.    

Without qualification, I nominate Ashley Knowlton for Faculty of the Year.



Underrepresented Students in STEM

Latinx and Black students remain underrepresented in STEM, 
compared with their share in the population, and a smaller share 
are earning degrees in a STEM fields than in other degree 
programs.

(Fry et al., 2021) https:/ / www.pewresearch.org/ science/ 2021/ 04/ 01/ stem-jobs-see-uneven-progress-in-increasing-gender-racial-and-
ethnic-diversity/

https://www.pewresearch.org/science/2021/04/01/stem-jobs-see-uneven-progress-in-increasing-gender-racial-and-ethnic-diversity/


Ident ity Matters

Latinx, African American and Native American students 
report that their ethnic identit ies are very important them.

A strong ethnic identity is correlated with posit ive success 
rates in academics.



Women and Varied Representat ion

The representation of women varies widely across 
STEM fields. Women make up a large majority of all 
students in health related fields but are 
underrepresented in math, physical sciences, 
computing and engineering. This pattern is consistent 
throughout colleges (Fry et al., 2021).



Different ly Abled Students

Data on disability are difficult to obtain for many reasons in 
research addressing representation for reasons of 
confidentiality and privacy.

This group of students is included as an underrepresented 
population in STEM for purposes of this presentation.  



Two important predictors of success in 
science education.

Science Identity and Science Efficacy

The capacity for envisioning and experiencing oneself as 
capable of stepping into a career in STEM is crit ical to 
future success (Hurtado, et. al, 2016).

Without a sense of ability or efficacy, students will not 
have the psychological support to continue to follow 
through on goals or even begin the process of reaching 
these goals (Bandura, 1997; Hurtado et. al, 2009). 



Science Ident ity is 
Developed in a Social 
Context .



Strong Science Identity increases 
retention and success in the 
sciences.



STEM persistence may be negat ively 
affected if  a person is not  given an 
opportunity to develop their STEM 
ident ity.



How can Science 
Ident ity be fostered in 
and outside of the 
classroom?



1.  Creating Res earch and Hands  on Opportunities  Early the Firs t Year  (Ungraded and 
group work is  bes t). 

2.    Creating Mentors hip Opportunities .

3.    Providing Meaningful Examples  for Role Models  of Succes s  in the  Science Fields .

4.     Multicultural Curriculum. 

5.   Teaching Science through Social J us tice.



Inclusion



Research/ Hands On Assignments
Science Eff icacy is Performat ive

1. Set  students up for success
2. Ungraded
3. Jigsaw groups
4. The f irst  few weeks of the semester



Mentoring
1. Mentoring increases both Science Identity and 

Efficacy.  A guiding person with science currency will 
have tremendous impacts on those developing a new 
identity.

2. Meeting students where they are at with an approach 
of listening, sharing histories, non-competitive 
communication, can positively changes lives.

3. Partnerships across units create mentoring 
possibilit ies. Mentors inside and outside the 
classroom are essential to developing academic 
identities. 

4. Can be formal or informal.



Mentoring can be informal

Informal mentoring is about sharing experiences, listening, and 
helping students connect to their own emotional intelligence. It 
does not always require a lot of time but it does require quality 
communications to show students that it is possible for them 
to reach their goals and that there are supports to help them 
overcome challenges.
Identity Research:
Acknowledging the multiple identities students bring to the 
college experience is very important to both Latinx and Black 
students.  A strong cultural identity is associated with higher 
graduation rates in these groups.



Mentoring can be formal

There are many formal mentoring programs that are often 
grant funded at community colleges.
Examples of Formal Mentoring Programs:

https:/ / www.communitycollegereview.com/ blog/ mentorin
g-at-community-college-helping-students-succeed

https://www.communitycollegereview.com/blog/mentoring-at-community-college-helping-students-succeed


Sharing History and Deep Culture

Provide structured opportunit ies to share your own story and open the door for students to discuss their own identit ies, 
while giving permission to students not to offer any information the are uncomfortable with.  First answer the questions 
yourself. This way students can see that their whole selves are brought to the classroom experience. 

Conocimiento

● What languages are spoken in your home or the one you grew up in?● Where were you born and what would you consider your home-town?● Where did your great-grandparents come from?● What holidays do you celebrate?● Did you have a rite of passage as a young adult?● How many siblings do you have, if any, and what is your birth order?● Do you know the meaning of your name?● What are your academic goals?● If you could pick anyone in the world you would like to be, besides you, who would that  be?● What obstacles to you face as a student?● Are you a parent?● Do you work and go to school? ● Please share one thing about yourself, that  feels comfortable to share with others, that  is not obvious when 
someone first  meets you. 



Diversity



Negat ive  stereotypes develop when there is an 
absence of role models who ref lect  underrepresented 
students. 
Students internal ize these negat ive  stereotypes, and 
subsequent ly bel ieve that  science is not  a place where 
they can f ind success. 



Discussing and 
Displaying Role Models 
that  are representat ive 
of al l  Student  
Populat ions can foster 
New Visions of Success.



Mae Jemison 
Chemical Engineer, Medical Doctor and Astronaut!



Jazmine Scarlett Lives with Rheumatoid Arthritis and is a Volcanologist



Dr. Scarlett became fascinated by her family heritage and their experiences with 
volcanic behavior on the Grenadines.  She then used her research to inform 
communities impacted by volcanoes.



Image of Nicholas Sanders Mathematician and Scientist: Inventor of Braille



I

Instructorscan carefully weave subject matter with activities 
and images within relevant contexts that validate 
contributions of individuals from diverse cultural backgrounds.

Superficial mention of diverse scientists in limited contexts 
can create perceived marginalization of role models.



Two TedTalks
that  both represent  

Dif ferent  Forms of Real ity 
Teaching w ith two Caveats



Be caut ious of cultural  appropriat ions while 
al lowing students to express their own cultural  

ident it ies in ways that  make sense to them.



Being authent ic means using 
your st rengths in making 

connect ions.



Christopher Emdin
Real ity Teaching in STEM

https:/ / www.youtube.com/ w
atch?v=2Y9tVf_8fqo

https://www.youtube.com/watch?v=2Y9tVf_8fqo


Kyle Reyes
https:/ / www.youtube.com/ watch?v=me

zisbD7HIw

https://www.youtube.com/watch?v=mezisbD7HIw
https://www.youtube.com/watch?v=mezisbD7HIw


Equity



Include Social  Just ice and Cross-
Cultural Perspect ives.

1. Include alternate models of scientific 
understanding from cross-cultural 
perspectives.

Example: Compare your own beliefs about what science 
is with science by the World Indigenous Science Network
How are Western science and Indigenous science 
similar? Different?

http://wisn.org




Mult icul tural  Curriculum in STEM
Multicultural Curriculum encourages engagement by allowing 
for opportunit ies for students to find themselves in course 
material.
The first job of multicultural scholars was to dispel the myths that STEM curricula 
was culturally-neutral or value-free (Hinant-Crawford, 2016).

In mathematics, d’Ambrosio (2001, p. 310) explains, “Children are seldom 
taught that several ancient Greek mathematicians, for instance Pythagoras 
and Thales […] traveled and studied in such places as India and northern 
Africa”.

Similarly, ethnocomputing scholars argue that the foundations of computing 
have existed for millennia and attest “Even the word ‘algorithm’ was derived 
from the name of the noted Persian mathematician Mohammed ibn-Musa al-
Khwarizmi” (Tedre et al., 2006, p. 127).

https://www.emerald.com/insight/content/doi/10.1108/JME-06-2016-0035/full/html#ref005
https://www.emerald.com/insight/content/doi/10.1108/JME-06-2016-0035/full/html#ref005
https://www.emerald.com/insight/content/doi/10.1108/JME-06-2016-0035/full/html#ref005
https://www.emerald.com/insight/content/doi/10.1108/JME-06-2016-0035/full/html#ref017
https://www.emerald.com/insight/content/doi/10.1108/JME-06-2016-0035/full/html#ref017
https://www.emerald.com/insight/content/doi/10.1108/JME-06-2016-0035/full/html#ref017


Teaching Social  Just ice through 
Science 

Openly discuss the WEIRD issue with students, Science 
education in the U.S. has often centered on Western, Educated, 
Industrialized, Rich, and Democratic —and mostly on the work of 
white men recognized as scientists in society (Heinrich, 2008)

http://stemteachingtools.org/link/5502b
http://stemteachingtools.org/link/5502b


Summary
Provide students with opportunit ies to develop Science Ident ity and Science 
Efficacy.

Engage students right  away in research act ivit ies that  are not  graded using 
jigsaw methods. Set them up to succeed.

FieldInstruct iontps:/ / nagt.org/ nagt/ teaching_resources/ teachingmaterials/ 1
5942.html

Provide Role Models of Success contextualized in history and contribut ions.

Partner with all college units to provide condit ions  for Mentoring 
Relat ionships to develop.  

https://nagt.org/nagt/teaching_resources/teachingmaterials/15942.html


Summary Cont inued

Create Multicultural Curriculum
● https:/ / www.radicalmath.org/ curriculum
● http://www.nameorg.org/learn/can_i_be_a_multicultural_edu

ca.php

Teach Social Justice through Math & Science
● file:/ / / C:/ Users/ deann/ AppData/ Local/ Temp/ SJMathG

uide-1.pdf

https://www.radicalmath.org/curriculum
http://www.nameorg.org/learn/can_i_be_a_multicultural_educa.php
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Addit ional Links

Essay on Black Males In Academia

https:/ / www.edweek.org/ leadership/ opinion-yes-black-males-are-
different-but-different-is-not-deficient/ 2012/ 02

Increasing Access in STEM
https:/ / www.emerald.com/ insight/ content/ doi/ 10.1108/ JME-06-
2016-0035/ full/ html#ref005

Jigsaw Techniques
Specific strategies for using the "jigsaw" technique for working in groups in 
non-lecture

https://www.edweek.org/leadership/opinion-yes-black-males-are-different-but-different-is-not-deficient/2012/02
https://www.edweek.org/leadership/opinion-yes-black-males-are-different-but-different-is-not-deficient/2012/02
https://www.emerald.com/insight/content/doi/10.1108/JME-06-2016-0035/full/html#ref005
https://serc.carleton.edu/resources/15975.html

	Supporting Underrepresented Students in STEM
	Underrepresented Students in STEM
	Identity Matters
	Women and Varied Representation
	Differently Abled Students
	Two important predictors of success in science education. 
	
Science Identity is Developed in a Social Context.
	

































	


STEM persistence may be negatively affected if a person is not given an opportunity to develop their STEM identity.
	How can Science Identity be fostered in and outside of the classroom?
	

	Inclusion




	
Research/Hands On Assignments
Science Efficacy is Performative
Set students up for success
Ungraded
Jigsaw groups
The first few weeks of the semester
	Mentoring
	Mentoring can be informal
	Mentoring can be formal
	Sharing History and Deep Culture
	Diversity




	Negative  stereotypes develop when there is an absence of role models who reflect underrepresented students. 
Students internalize these negative  stereotypes, and subsequently believe that science is not a place where they can find success. 
	Discussing and Displaying Role Models that are representative of all Student Populations can foster New Visions of Success.
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Two TedTalks�that both represent Different Forms of Reality Teaching with two Caveats
	Be cautious of cultural appropriations while allowing students to express their own cultural identities in ways that make sense to them.
	Being authentic means using your strengths in making connections.
	�Christopher Emdin�Reality Teaching in STEM�https://www.youtube.com/watch?v=2Y9tVf_8fqo����
	Kyle Reyes��https://www.youtube.com/watch?v=mezisbD7HIw�
	Slide Number 31
	Include Social Justice and Cross-Cultural Perspectives.
	Slide Number 33
	Multicultural Curriculum in STEM
	Teaching Social Justice through Science 
	Summary
	Summary Continued
	References
	References
	Additional Links

