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Abstract
The Inside-Out Prison Exchange Program is an inter-
national network of teachers and learners who work to 
break down walls of division by facilitating dialogue 
across social differences.  In this model, first developed by 
Lori Pompa at Temple University, campus-based college 
students (outside students) join incarcerated students 
(inside students) for a college course that is taught in-
side a correctional facility.  Compared to other disciplines, 
STEM courses are underrepresented in the Inside-Out 
program.  Here we discuss the unique opportunities of 
teaching a STEM course inside prison using the Inside-
Out approach and how it differs from other models of 

STEM teaching in prison.  Our analysis is based on the 
experience of three instructors from two liberal arts col-
leges, who taught Inside-Out courses in statistics, num-
ber theory, and biochemistry inside a medium-security 
state prison for men.  

Introduction
For over 20 years, the Inside-Out Prison Exchange Pro-
gram (https://www.insideoutcenter.org), based at Tem-
ple University, has brought campus-based college students 
together with incarcerated students for semester-long 
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courses held in prisons, jails, and other correctional set-
tings all around the world (Davis and Roswell, 2013). The 
Inside-Out approach to education is a collaboration be-
tween all parties involved, not one in which higher educa-
tion professors and students go to a carceral organization 
to "help inmates" out of a sense of volunteerism or charity. 
The Claremont Colleges Inside-Out program at the Cali-
fornia Rehabilitation Center (CRC), a medium-security1  
state prison for men located in Norco, CA, was originally 
brought to Claremont by Pitzer College (one of the Cla-
remont Colleges).  The Claremont Colleges Inside-Out 
program is run in part by a group of incarcerated men at 
CRC who are vital members of our "Think Tank."

Although hundreds of Inside-Out courses have been 
taught nationwide and the outcomes have been exten-
sively studied (Inside-Out Prison Exchange Program, 
2020), a very small number of the Inside-Out courses 
offered to date have been in the fields of mathematics or 
the natural sciences. In this paper, we explore some of the 
unique challenges and opportunities of using the Inside-
Out approach for STEM classes.  

We recognize that there are myriad STEM programs 
inside carceral institutions.  They range from the nation-
ally supported (e.g., NSF INCLUDES Alliance) to the 
very local (e.g., a program at CRC that allows inmates 
to earn an AA degree from Norco Community Col-
lege).  At the Claremont Colleges, a group of student 
volunteers goes into prisons to teach non-credit phys-
ics, chemistry, and engineering through the 
Prison Education Project (http://www.
prisoneducationproject.org). 

In contrast, here we are addressing the 
specific case of bringing traditional campus 
(outside) students into prison, not to be 
teachers, but to be co-learners alongside incar-
cerated (inside) students.  The simple differ-
ence of bringing together inside and outside 
students (which for us included both male 
and female students) fundamentally changes 

1 In California, the level of security of a prison 
determines the style of housing available in that facility, and 
people are assigned to prisons based on a complicated formula 
that is supposed to measure risk of misconduct. CRC is a Level 
II medium-security prison, meaning that the incarcerated 
people there live in dormitories instead of cells.

the structure of the classroom.  Without the co-learning 
process, both the inside and outside students miss out.  
As part of the Inside-Out experience, the inside students 
have an opportunity to learn material to which they do 
not necessarily have access; but more importantly, the 
power structure of the learning is dismantled in a setting 
(a STEM class) where hierarchies typically dominate the 
space (Martin, 2009). For the outside students, the dis-
ruption of the power structure of the STEM classroom 
can be enlightening. The outside students experience the 
depth of learning that can happen when ideas come from 
many different perspectives.  In our experience, the im-
pact of the Inside-Out classroom can be transformative 
for both groups of students, helping them to approach 
their learning and the world in a more humane way (Pe-
terson, 2019).  

Here we present reflections based on three sepa-
rate courses (math, statistics, and biochemistry) taught 
by three instructors from two different liberal arts col-
leges.  All three instructors had completed the weeklong 
Inside-Out Training Institute, and we were all teaching 
our first class in this format.  Each course was a full se-
mester, credit-bearing course for all students, both inside 
and outside.  During the semester, the courses met once 
per week for up to three hours a week inside the prison.  
We will talk about each course individually and then inte-
grate our thoughts to offer a synthesis and analysis.

TABLE 1. Inside-Out STEM courses described here.  Inside = incarcerated students enrolled 
in California Rehabilitation Center's college program; Outside = campus-based students from 
the Claremont Colleges

Semester Course Code Title Enrollment

Fall 2018 BIO/CHEM 187 HIV/AIDS: Science, Society, 
& Service

12 inside, 11 outside

Fall 2019 MATH 57 Thinking with Data 8 inside, 9 outside

Fall 2019 MATH 48 Introduction to Number 
Theory

13 inside, 4 outside
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Thinking with Data (Jo Hardin)
Although Math 57 was a statistics class taught at an in-
troductory level, it was not "Introduction to Statistics" as 
most university campuses conceive it.  The learning goals 
centered around being able to critically evaluate numbers 
and claims based on data that are presented.   The hope 
was for the students to realize that statistical conclusions 
are being made around them every day, and that to un-
derstand how those conclusions come about is a matter 
not only of quantitative literacy but also of a larger logical 
framework.  

Each week, the students read from a chapter of a sta-
tistics text (Utts, 1999) along with external articles.  For 
example, during the week when we covered sampling, the 
text was supplemented by articles on the sampling meth-
ods suggested by the Census Bureau as a way to improve 
the accuracy of the census—methods that were ulti-
mately ruled unconstitutional by the Supreme Court, al-
though statisticians believe the outcome of the ruling is to 
continue to undercount people of color and people with 
transitional living situations (Department of Commerce 
v. U.S. House of Representatives, 1999).  During the week 
covering probability, we spent time discussing forensics 
and how different "match" probabilities (e.g., hair match, 
DNA match, etc.) can have very different accuracy rates.

A typical day started with an activity designed to bring 
us all into the space, followed up with an activity which 
would highlight the day's topic.  For example, during the 
week in which we covered confidence intervals, I brought 
in a blow-up globe.  We stood in a circle and threw the 
ball to one another, each time recording whether our right 
thumb landed on water or land.  We used technical de-
tails from the week's readings to calculate a confidence 
interval for the proportion of the Earth that is covered 
in water.  (Depending on the correctional facility's char-
acter, you might not choose to throw a ball around in an 
Inside-Out class; some facilities have strict security pro-
tocols and will not allow anything to be thrown around 
the classroom.)

After the topic-specific activity, we would often gather 
in small groups with a list of pre-written discussion ques-
tions.  The thought questions were meant to help the stu-
dents dig deeper into the readings and debate the topic 
at hand.  Time and again, both the inside and outside 

students reported that the group discussions were their 
favorite part of the class.  In their small groups, hesitant 
students were given a voice, and each student could share 
their understanding of the material without fear of speak-
ing up incorrectly in front of the entire class.

 Although we often ran short on time, we would al-
ways close with some kind of reflection on the material or 
on the day's activities.  Sometimes we would go around 
the circle with a one-word reflection.  Sometimes I would 
ask them to report the part of the day which they were 
still struggling to wrap their heads around, or, slightly 
nuanced, the topic which was hardest to understand in 
general. 

After the class session each week, students were 
asked to write a reflection essay.  The reflection essay 
was among the most powerful aspects of the class, as it 
gave the students an opportunity to spend time putting 
down on paper both their emotional reactions and their 
understanding of the statistical topics.  The reflection 
paper had three sections: (1) observations from the class 
meeting—anything that stood out, (2) statistical analy-
sis—using references from the texts, and (3) emotional 
reactions—feelings.

The reflections essays were not given a letter grade, yet 
they served the incredibly valuable purpose of connecting 
each and every student to both the material (statistical 
content) and the people in the room.  Detailed instructor 
feedback was provided on the essays, and without the es-
says, especially the personal reflection part, it would have 
been much harder for the students to feel connected and 
integrated into the course.

The last three weeks of the semester were spent work-
ing on projects whose purpose was to bring the ideas 
from the class into a larger space.  Outside visitors were 
invited to the closing ceremonies, but the logistics sur-
rounding visitors' clearance was unfortunately too com-
plicated.  Instead, the students presented their projects 
to each other.  One group did a Dear Data (http://www.
dear-data.com/) assignment where they compared ar-
tistic visualizations of the data describing a week in an 
inside student's life with a week in an outside student's 
life.  Another group made a chain link out of construction 
paper where each link detailed a study, a dataset, or an 
individual's story describing recidivism.  A third group 
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talked about some of the biggest misconceptions in sta-
tistical studies and how we can raise our consciousness to 
form valid conclusions about a study. 

HIV/AIDS: Science, Society, & Service (Karl 
Haushalter) 
Chemistry 187 explored scientific and societal perspec-
tives on infectious disease.  The course was divided into 
three modules focusing on plague, HIV-AIDS, and 
tuberculosis, with time approximately evenly divided 
between societal context and scientific content.  The 
complex and multidisciplinary challenges of responding 
to highly stigmatized infectious diseases such as HIV-
AIDS can be fertile ground for exploring the entangle-
ment of science and society, as demonstrated by the large 
number of published courses that use HIV-AIDS as a 
focus for integrating science education and civic engage-
ment (for example, see Fan, Conner, & Villarreal, 2014; 
Iimoto 2005; SENCER 2020a; SENCER 2020b).  

Chemistry 187 was taught with the Inside-Out peda-
gogy, which emphasizes a dialogic approach with the 
majority of class time spent in small, mixed discussion 
groups (Pompa, Crabbe, & Turenne, 2018).  For the 
Chemistry 187 content related to our societal readings, 
this format was a natural fit for the issues we examined.  
The students learned substantially from each other, es-
pecially given their differing perspectives based on life 
experiences related to the social determinants of health, 
which was an underlying theme of the course.  

Implementing the Inside-Out pedagogy for the sci-
ence content of Chemistry 187 was challenging for me as 
an instructor.  Many of our chosen topics (e.g., virology) 
required a firm understanding of threshold concepts (e.g., 
the central dogma of molecular biology) in order to have 
an entry point into meaningful discussions (Meyer and 
Land, 2003).  As an instructor, I felt that I could not ig-
nore the variation in previous exposure to biology instruc-
tion, but I did not want to center upon this difference ei-
ther.  Thus, even though the students majoring in biology 
could have taught lessons on the threshold concepts, this 
approach would be counter to the spirit of Inside-Out in 
which the students are all co-learners. Ultimately, I used 
a hybrid approach that featured some mini-lectures that 
I strived to make as interactive as possible. When pos-
sible, these mini-lectures were preceded by small-group 
brainstorming sessions to generate motivating questions 

for the mini-lectures and followed by small-group applied 
problem-solving sessions.  The Inside-Out emphasis on 
community building, through icebreakers, circle activities, 
and jointly authored ground rules, paid dividends in the 
smooth functioning of the small group science lessons.   

If Chemistry 187 were taught as a traditional college 
campus-based course, the class would utilize technology 
(lecture slides, PyMOL, YouTube animations) for visual-
izing the molecular details of host-pathogen interactions.  
In prison, where it was not possible to routinely access 
this type of technology, our class had to develop other 
methods to help the unseeable be seen.  Indeed, the ab-
sence of technology led to creative solutions.  By provid-
ing the students with large-format flip chart paper and 
thick colored markers, I allowed them to be creative in 
making colorful, detailed images that were even more 
informative than the standard slides used in the tradi-
tional campus-based course.  Several of the students had 
untapped artistic talent and working together with their 
classmates to interpret our readings, they were able as a 
group to communicate complex scientific ideas visually 
on the flip chart paper.  

An important part of an Inside-Out course is the end-
of-semester group project. These projects are intended 
to be focused specifically on intersections of the course 
disciplinary topic and prison, with a strong emphasis on 
application (Pompa, Crabbe, & Turenne, 2018, p. 55).  In 
Chemistry 187, teams were blended, with two or three 
inside students and two or three outside students in each 
team.  All students were tasked to bring their own ex-
pertise to bear on the project, the theme of which was 
picked by the student teams.  For example, one of the 
student teams created educational posters about influ-
enza vaccination.  As a class, we learned from the inside 
students that the flu vaccine is available at the California 
Rehabilitation Center, but many incarcerated men do not 
opt to get vaccinated, possibly due to low trust in the 
prison health system and widespread conspiracy theories 
(e.g., prison officials used the flu vaccine to inject people 
with tracking devices).  This is a missed opportunity to 
prevent a serious communicable disease that spreads eas-
ily in confined spaces (Sequera, Valencia, García-Basteiro, 
Marco, & Bayas, 2015). Working together, the inside and 
outside students on this team developed materials to ad-
dress the common concerns of the target audience related 
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to influenza vaccination and provide health-promoting 
education in the context of prison.  

Other team projects included a letter to the warden 
proposing the adoption of harm reduction strategies (e.g. 
bleaching stations for sterilizing needles used for illicit 
tattoos or injection drug use) to reduce the spread of hep-
atitis C in prison; educational pamphlets about prevent-
ing sexually transmitted diseases; and an evidence-based 
letter to the State Prison Board about the connection 
between nutrition and a healthy immune system.  The 
student projects shared in common the key feature of 
bringing together inside and outside students to share 
their unique expertise as they collaborated on a project 
that applied what they had learned about the science of 
infectious disease during the semester to an authentic is-
sue in the living context of the inside students.  

Introduction to Number Theory (Darryl Yong)
Even though I have no formal training in number theory, 
I chose to teach this subject because it lends itself well 
to exploration and rehumanizing approaches to teaching 
and learning mathematics (Goffney, Gutiérrez, & Boston, 
2018). Requiring only some mathematics skills and ideas 
from high school algebra, this course started with the di-
visors of integers and modular arithmetic and culminated 
with the Rivest–Shamir–Adleman (RSA) cryptosystem, 
a widely used method for secure data transmission.

Of our three courses, this one was perhaps the most 
grounded in its disciplinary content. While I organized 
several class discussions around our prior experiences of 
learning mathematics and about contemporary math-
ematicians (mostly of color), about 90% of class time was 
spent working on carefully sequenced sets of mathemati-
cal tasks in small groups. Students shared their results 
communally on the board, and I occasionally convened 
the group to share their findings with each other. The 
list of tasks for each class was adjusted based on what 
students accomplished and found interesting in previous 
classes.

In "Math Instructors' Critical Reflections on Teach-
ing in Prison," Robert Scott writes: "A math pedagogy 
premised upon following the rules, accepting that there is 
only one right answer, and relying on practice/repetition 
in order to habituate oneself to predetermined axioms 
would seem to reprise the culture of incarceration itself." 

How does one teach a class on a well-established field like 
number theory without reproducing the dehumanizing 
effects of prisons in the classroom?

To do this, I used a pedagogical approach based on 
my work delivering professional development to second-
ary school teachers through the Park City Mathematics 
Institute. In this approach, students encounter new math-
ematical ideas without any formal definitions or special-
ized notation. The mathematical tasks are designed to 
encourage students to look for patterns and make con-
nections. Mathematical ideas are solidified when students 
give voice to them by sharing them publicly. Finally, after 
several exposures to similar patterns and connections, I 
formalized ideas by introducing their established math-
ematical names and notations. I followed this general ap-
proach during the entire course except for the last day 
of class when we used all of the machinery that we had 
developed to explain how the RSA cryptosystem works 
(Omar, 2017). So, even though students were often prac-
ticing and repeating mathematical calculations, they were 
in fact creating meaning for themselves and others in the 
classroom.

My observations of the students' progress and their 
written reflections lead me to believe that they truly en-
joyed learning mathematics, even though some had been 
traumatized by previous mathematics learning experi-
ences. Each class period seemed to fly by. Students would 
work almost continuously for the entire period, though 
there was also quite a bit of casual banter and joyful 
laughter around the room. It felt like a space where both 
inside and outside students were doing mathematics and 
creating meaning together. My Inside-Out experience 
made me wonder why I don't try to use more of this kind 
of rehumanizing pedagogy in my usual classes at Harvey 
Mudd College.

Lessons Learned
Examining the experiences of the three instructors, we 
find that several common themes emerge from our ef-
forts to integrate STEM content within the Inside-Out 
Prison Exchange program. First, while many under-
graduate STEM courses are primarily lecture-based, the 
Inside-Out program challenges faculty to use liberatory 
pedagogies (Freire, 1970).  Thus, we all chose to minimize 
lecturing as much as possible and spend most of our class 
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time in small group activities or whole class discussion.  
These forms of instruction democratize intellectual au-
thority in the classroom and allow both inside and out-
side students to draw on personal funds of knowledge. An 
inside student wrote, "In non-Inside-Out classes I don't 
learn who my peers are, whereas this class was unique 
in the fact that we were learning from one another just 
as much as we were learning from our professor." Fur-
thermore, with the inside and outside students constantly 
talking together and working with each other, the stu-
dents discovered for themselves the many ways in which 
traditional college-age STEM students and incarcerated 
STEM students share common struggles, concerns, and 
motivations.  

A second common theme that we encountered in our 
classes was how Inside-Out courses helped students un-
cover and confront societal expectations and stereotypes 
about who is competent in STEM. In our end-of-course 
evaluation surveys, we asked students what their biggest 
worry about the class was prior to starting the course. A 
few outside students wrote that they were concerned that 
the Inside-Out course wasn't going to be as rigorous as 
their usual courses, whereas inside students wrote that 
they were initially concerned about being able to "keep 
up" with the outside students. These concerns relate to 
societal stereotypes that STEM competence is innate 
rather than a skill to be developed and that incarcerated 
people and people of color are not able to access STEM. 
Fortunately, these surveys also revealed that students uni-
formly felt their Inside-Out courses to be intellectually 
demanding and that inside students felt successful in the 
class and were recognized for their contributions in class. 
The reason that students were able to upend their wor-
ries was because our Inside-Out courses brought together 
groups of people who would otherwise never get to meet 
each other in the context of doing rigorous, challenging 
STEM work together. One inside student wrote that he 
was surprised at the "ease [with] which people from di-
verse lifestyles and backgrounds can struggle with a sub-
ject, work together, and succeed."

Finally, all three of the authors chose to teach an 
Inside-Out course primarily because of the humanity it 
offered to our work.  And while none of us are experts 
in criminal justice, we are all deeply aware that STEM 
is neither objective nor apolitical.  When designing our 

courses, we specifically chose topics and approaches that 
would connect STEM back to the human condition, for 
example, discussing how disease manifests in different 
communities, how forensic probabilities do not repre-
sent truth, and how mathematical self-identification is 
different from mathematical ability. There is abundant 
evidence that bringing humanity into STEM can have 
an enormous impact on marginalized communities, and 
we believe that our courses are part of that trend.

Along with humanizing the course content in each of 
our STEM courses, the act of bringing the courses inside 
is a manifestation of our collective belief that STEM is 
not the domain of the privileged few.  Instead, science and 
science education belong to and are in service of all people.  
In plain sight of each other, students of all backgrounds 
are able to embrace the learning of STEM content. Cre-
ating a space that allows for the tangible recognition by 
everyone involved that STEM is for all people is itself a 
highly political act.  
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