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ABSTRACT 

 

 Medical schools around the country are utilizing service-learning as a method of 

promoting cultural humility among future physicians and strengthening partnerships 

between academic institutions and their surrounding communities. Critical service-

learning (CSL) is an approach which emphasizes the need to address the power dynamics 

inherent to service through guided critical self-reflection for student learners, and centers 

autonomy and self-determination for community stakeholders. STEM Stars is an 

afterschool STEM enrichment program at a community center in North Philadelphia 

which was piloted in the 2019-2020 academic year. It was created with a trauma-

informed design to address the social and emotional needs of K-6 students at the 

community center and to introduce trauma-informed practices to staff at the center. 

STEM Stars also served as a more intensive CSL opportunity for medical student 

volunteers and a model for future service-learning programs at the medical school. This 

thesis is a gap analysis of STEM Stars: it will provide a background of the program, 

review the pilot year, assess its successes and shortcomings, and propose changes to be 

made in the coming years.  
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CHAPTER 1: BACKGROUND AND GOALS 

 

Beckett Life Center History 

 

Beckett Life Center (BLC) is a community center located in the Beckett Gardens 

housing development near Temple University’s main campus in North Philadelphia. It 

was founded in 2012 as a collaboration with the nonprofit Union Housing Development 

Corporation to serve the families living in Beckett Gardens. Beckett Gardens is a private, 

low-income housing complex which receives funding from the Department of Housing 

and Urban Development and currently contains 132 units. At Beckett Gardens, 80% of 

households are single female-led and 38.2% of the 283 residents are children. 

 

BLC currently hosts several successful community-based initiatives for residents 

of Beckett Gardens and its surrounding community focused on youth development, job 

preparedness, community empowerment, and wellness. Among the most popular and 

successful of these initiatives are the “Global Kids” afterschool program and the summer 

enrichment program, which have served over 450 children since 2012. In recent years, 

Temple medical students have participated in these programs as part of their service-

learning curriculum and to further the growing partnership between the Lewis Katz 

School of Medicine (LKSOM) and BLC. 
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North Philadelphia 

 

BLC and Beckett Gardens are located in the 19121 zip code of Philadelphia, a 

primarily (72%) African American community (censusreporter.org) that faces a 

significant burden of structural and interpersonal violence. In this area there is an 

unemployment rate of 15.2% with 44.7% of residents living below the federal poverty 

line (Health, 2019), and they have one of the highest rates of gun violence in the city 

(http://ibgvr.org). In Philadelphia and other major American cities, these issues are a part 

of a cycle of poverty and trauma cultivated by redlining, among other systematic 

discriminatory practices, and perpetuated by ongoing structural racism and violence 

(Jacoby, 2018). Some of the most alarming effects of this cycle are the health inequities 

that exist in Philadelphia, leaving the 19121 zip code with the second lowest average life 

expectancy in the city at 69 years, nearly 20 years shorter than the 19106 zip code 

(Mapping Life Expectancy). There are many pathways by which structural violence 

directly leads to and upholds health disparities, therefore it is the responsibility of 

healthcare providers to understand these pathways in order to best serve their patients 

(Bailey, 2017; Metzl, 2014). One example, which we will focus on, is the relationship 

between psychosocial trauma, toxic stress, and health outcomes. 

 

Trauma and Trauma-informed Care 

 

The link between trauma and adverse health outcomes is well-known. The 

landmark Adverse Childhood Experiences (ACEs) study established a strong association 
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and a dose-response relationship between childhood trauma and leading causes of death 

in adults (heart disease, cancer, lung disease, and liver disease). It also identified risk 

factors for overall lifelong health, including obesity, smoking severe drug and alcohol 

use, sexually transmitted infections, depression, and suicide attempts (Felliti, 1998). 

Since then, research in neuroscience, molecular biology, and genetics has revealed that 

this is in fact a causative relationship. Chronic stress responses to childhood adversity and 

trauma (deemed “toxic stress”) cause permanent physiological and biochemical changes 

in the body and brain leading to adverse long-term behavioral, educational, and health 

consequences (Shonkoff, 2012). Trauma is a widespread public health concern that 

affects people from all racial, ethnic, and socioeconomic backgrounds. However, it is 

important to understand that the burden of trauma and its effects are disproportionately 

felt by low-income and minority populations. Children from minority and low-income 

backgrounds experience a greater burden of childhood adversity, and the health effects of 

this adversity are magnified by existing disparities in health care quality and access 

(Sacks, 2014; Wade, 2016). Even more, poverty and racism themselves represent forms 

of trauma (Cronholm, 2015). 

 

Trauma-informed care (TIC) is a framework utilized by individuals and 

organizations in numerous community-facing disciplines. These include education, child 

welfare, medical and behavioral healthcare, and the criminal and juvenile justice systems, 

in order to best address the needs of individuals with trauma history and actively prevent 

re-traumatization. TIC requires practitioners to appreciate the ubiquity of trauma in the 

general population, to understand the immediate and lasting effects of trauma on those 
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they serve, and to take active steps to mitigate these effects through organizational 

practices and a knowledge of trauma-specific services within the community (SAMHSA, 

2014). Every healthcare provider will encounter patients who have experienced trauma, 

sometimes even in the midst of a traumatic event, and are often tasked with managing 

those adverse health outcomes mentioned above. Healthcare providers well-versed in TIC 

are in a unique position to recognize the effects of trauma in real time, establish trusting 

partnerships with their patients, and ensure that they receive the correct services to 

address their needs while creating an environment that promotes healing, rather than 

further traumatization. 

 

For these reasons, TIC has gained momentum in the field of medicine as a viable, 

effective, and evidence-based approach to clinical care that improves communication and 

promotes the well-being of patients, families, and providers (Marsac, 2016; Kuehn, 

2020). Still, TIC is far from becoming standard practice. Formal training in TIC is not a 

required component of undergraduate or graduate medical school curricula. Moreover, 

medical students, residents, and attending physicians report an overall lack of confidence 

applying the principles of TIC in their practice, despite understanding its importance 

(Green, 2011; Goldstein, 2018; Dueweke, 2019). 

 

Service Learning and Critical Service Learning 

 

To begin addressing the effects of structural racism on public health, many 

scholars have emphasized the need for institutions which train health professionals to 
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better integrate pedagogy connecting racism and health into their curricula beyond simple 

didactic content (Bailey, 2017). The traditional model of “competence”, in the case of 

medical education, is shaped by the most recent LCME accreditation standards for 

medical schools. In the context of teaching cultural competence and healthcare 

disparities, these standards require that schools provide “opportunities for medical 

students to learn to recognize and appropriately address biases in themselves, in others, 

and in the health care delivery process” (LCME, 2020). In other words, the LCME 

requires at least exposure to these topics for students to achieve “competence”. A major 

criticism of framing competence this way is that it implies that students can learn to care 

for a diverse patient population in the way that they can learn any other topics in 

medicine, i.e., that cultural competence represents “a detached mastery of a theoretically 

finite body of knowledge” (Tervalon, 1998). In practice, addressing the healthcare needs 

of culturally and economically diverse patient populations requires an active approach to 

self-reflection and critique, rather than a static understanding of specific concepts. For 

these reasons, many scholars have called for a reimagining of curricular goals to focus on 

achieving cultural “humility” through multidisciplinary instruction and increased time 

investment (Bailey, 2017; Tervalon, 1998).  

 

Service learning is one approach to this challenge, rooted in community 

engagement pedagogy, in which students engage in meaningful projects within the 

community alongside structured reflection activities (Vanderbilt). When executed 

properly, service learning has proven to be effective in achieving discrete curricular 

goals, promoting cultural humility among students, and strengthening university-
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community relations by achieving community goals. For these reasons, service-learning 

has become widely utilized in medical education as a method of promoting empathy 

among future clinicians and reinforcing complex topics like social determinants of health. 

Stewart, et al. describe a four-stage approach to service learning within medical school 

curricula based on an extensive literature review. These best practices place significant 

emphasis on reciprocal empowerment and frequent opportunities for critical reflection, 

which are crucial to the success of the service-learning program. A major pitfall occurs 

when attention is not paid to the power dynamics between stakeholders on the university 

and community sides. Inherent in the process of students participating in service projects 

to address the needs of a community is privilege on the part of the students—to be in the 

position to provide service and to opt in or out at any time (King, 2004). In these cases, 

projects can have the unintended consequence of magnifying these power differentials 

and reinforcing unquestioned biases held by the students, a phenomenon described by 

King as “replication.” At the other pole of this “Continuum of Service Learning” is 

“transformation”, where the power dynamic is turned on its head—the program acts in 

true partnership with its community, students are challenged to think critically about 

structural injustices, analyze their own privilege and preconceptions, and grow through 

authentic relationships with those they are serving. This approach to service-learning 

pedagogy, based in social justice, with a focus on centering the goals of the community 

and instilling critical consciousness in learners, is emerging as a best practice referred to 

as Critical Service Learning (CSL) (Mitchell, 2008; ).  
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Service-learning, and particularly the pedagogy of CSL, represent a promising 

approach to introducing TIC in medical education curricula as well (Cabey, 2020). 

Students practicing critical consciousness through CSL should be well-equipped to 

understand the prevalence of trauma in the communities they serve and to recognize the 

structural injustices which lead to minoritized communities experiencing a 

disproportionate burden of trauma. Even more, as students develop greater empathy and 

critical self-awareness, they will also be better prepared to recognize signs of trauma and 

identify strategies to resist retraumatization in real time. 

 

Service Learning at BLC 

 

The service-learning curriculum at LKSOM requires preclinical medical students 

to complete a minimum of 22 hours over the course of M1 and M2 at a community site. 

One of these sites is BLC, where students volunteer as tutors for the Global Kids 

afterschool program. In this role, they help the children in the program with their 

homework and provide the center staff with additional supervision during snack time, 

dinner, and transitions. As part of a community engagement course, a clinician-bioethics 

fellow and a second-year medical student (this writer) joined the program as tutors and 

participant observers over the course of six months and engaged in conversations with 

stakeholders at LKSOM and BLC to identify ways to improve the service-learning model 

at BLC to better meet the needs of the students and the community. 
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Medical Student Needs Assessment 

 

The volunteer needs assessment was conducted with a group of 10 first- and 

second-year medical students, representing current and previous service-learning 

volunteers at BLC. The conversation was guided by open-ended questions relating to 

their overall experience at BLC, how an ideal program would look, and what both the 

medical school and BLC could do to improve the volunteer experience. Notably, the 

medical students felt “ineffective” in their role as tutors and underprepared to address 

some children’s challenging behaviors and learning difficulties. Words like 

“disempowering”, “confusing”, and “hectic” were used to describe the overall service-

learning experience. They voiced desire for more consistent roles and expectations for 

service-learners beyond “babysitting” the children during homework time. They felt that 

LKSOM could provide better preparation, training, and transparency about curricular 

goals through the service-learning program. Additionally, they suggested that second-

year students could be used to provide mentorship and help first-year students overcome 

the initial learning curve at the site. 

 

On the other hand, the feedback we received regarding the strengths of the 

program was promising. Many of the students were able to connect with the children at 

BLC, describing them as “fun” and “insightful”. They understood the purpose of service 

learning but were afraid that as students they took more from the experience than the 

children; they were eager to “learn how to better serve the kids” via the above proposed 

curricular changes. Each of the positive/meaningful experiences at BLC described by the 
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medical students involved play, underlining the importance of fun, hands-on activities in 

the future service-learning model. All but one of the first-year medical students expressed 

interest in becoming more involved in the program by taking a leadership role the 

following year. The remaining student specified that they would be interested in taking a 

larger role in any activity not involving children. 

 

Community Needs Assessment 

 

The needs assessment with BLC stakeholders included the executive director of 

the center, afterschool program director, development officer, and a resident of the 

housing complex whose child previously attended the afterschool program. Prior to this 

discussion we had engaged in several conversations with these and other stakeholders 

about the center’s needs and decided that we would likely collaborate on designing an 

afterschool STEM program. The goals of this needs assessment included learning about 

the history and structure of the organization and afterschool program, its relationship to 

the surrounding community, strengths, and their short and long-term goals. We also 

gained insight about previous initiatives led by TU and LKSOM, and established goals 

for the STEM program to build on those experiences and avoid pitfalls.  

 

The group outlined several strengths of BLC and the Beckett Gardens community, 

notably the community’s 40-year history and previous success in organizing group 

support activities and job-training services for residents, many of whom are single 

mothers. BLC has a strong relationship with the surrounding community which they 
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described as a “healing space”, “consistent”, “trusted”, and “multigenerational”. General 

long-term goals included expanding relationships with local organizations, including the 

Communities That Care Coalition and Drug Free Coalition. Areas the center was focused 

on improving, from a youth development perspective, included literacy, music and the 

arts, STEM, and teen programming. Already underway was a successful after-school arts 

enrichment program with a local organization committed to art education in the inner city 

and preserving black art. The stakeholders were very happy with the group’s commitment 

to building relationships with the children and their focus on collaboration with the 

community, without letting their own mission ever supersede BLC’s needs. They 

appreciated the reliable presence of the program, with a consistent structure to their days 

and tangible benefit to the kids. They added that they appreciated the arts program team 

leaving some of their supplies at the center on off-days for the children to use under staff 

supervision.  

 

They were committed to starting a STEM program with LKSOM and interested in 

seeing something like the existing arts program partnership: volunteers that can create a 

safe, nurturing environment for the children and connect STEM to their world, projects 

that are fun and engaging, and a program tailored to the BLC community. Per the 

executive director, “We know, and I know from my 30 years plus in neighborhood 

economic development, that the community can plan for itself.” They also expressed 

interest in a trauma-informed model, both to begin introducing trauma informed practices 

into BLC and to help the Temple volunteers better engage and support the children 

participating in the program. “We’re finding that trauma, or anything that deals with 
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trauma, undiagnosed trauma particularly, poverty being undiagnosed trauma, the absence 

of your father in the household, drug abuse, the family structure period, everybody’s full 

of trauma. And until we start to address that, either through music, through art, through 

school, through whatever it is...you’re not going to get people.” Based on our experience 

as participant observers and the results of these needs assessments, we began to 

collaborate with stakeholders at LKSOM and BLC to design a trauma-informed STEM 

enrichment program that meets the needs of the BLC community first and foremost, with 

a secondary goal of improving the service-learning experience for the medical student 

volunteers and provide them with real experience modeling the principles of TIC. 
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CHAPTER 2: PROGRAM DESIGN AND PILOT YEAR 

 

At the beginning of the 2019-2020 academic year, first and second-year medical 

students were given the option to participate in the STEM Stars pilot as part of their 

service-learning curriculum. Thirteen first-year students and two second-year students 

enrolled. The pilot was divided between the Fall and Spring semesters, with each 

consisting of one volunteer training session and two two-day learning modules. After 

each project day, the students participated in debrief sessions to reflect on experiences, 

identify program needs, and troubleshoot solutions. Changes were made to the program 

after each project day based on feedback from BLC staff as well as discussions during 

these debrief sessions with the medical student volunteers. 

 

Volunteer Curriculum and Training 

 

The STEM Stars volunteer curriculum and training were developed to 

complement the preclinical social determinants of health (SDH) thread and service-

learning curriculum at LKSOM. The SDH thread for first year students included 

approximately 6 hours of didactics covering topics including structural racism, 

intersections between race, gender, sexuality and health, adverse childhood experiences, 

bioethics, bias in healthcare, and trauma-informed care. Additionally, they participated in 

8 hours of small-group case-based and vertical classroom-style discussions on topics 

related to SDH and bioethics. The service-learning curriculum included a 2-hour training 

session in the Fall, site-specific in-person training, a 1-hour lecture on the connection 
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between service-learning and SDH, and scheduled time for reflection during the above 

small-group sessions. 

 

Medical student volunteers were given the STEM Stars Volunteer Manual 

document to review prior to the Fall training session, and it would serve as a resource 

throughout the pilot year. The manual contains an introduction to STEM Stars, BLC, its 

afterschool program, and its surrounding North Philadelphia neighborhood. It also 

provides an overview of key concepts which inform the STEM Stars programming 

philosophy, including trauma-informed volunteerism and play-based learning, as well as 

practical strategies and tips to guide the students’ approach to fostering relationships and 

acting as mentors in real time.  

 

During the Fall training session, the medical students were led in a flipped 

classroom setting through conversations about identity, privilege, and their 

preconceptions going into the semester. The session began with a discussion about an 

article outlining a case of TIC successfully being integrated into a classroom of children 

from low-income backgrounds. The students were asked about their experiences working 

with children and expectations for the program. Next, they were asked to reflect on their 

own identities in the context of a “domination-oppression wheel,” and share how they felt 

those identities would facilitate and/or impede the process of connecting with the children 

in the program. They also discussed strategies to overcome potential obstacles to 

connection created by these differences in identity. This exercise served as the students’ 

first introduction to critical reflection in the STEM Stars program. 
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Figure 1: Word cloud of medical student identities 

 

STEM Curriculum: Theory and Execution 

 

The STEM curriculum itself was designed with a play-based learning approach 

and inspired by constructivist educational philosophy and empowerment theory. 

Understanding that fun, developmentally appropriate play, and positive adult 

relationships can reverse some of the effects of trauma, we intentionally chose projects 

that were “fun-forward”, to promote joy and curiosity and minimize didactic time (Ludy-

Dobson, 2010; Yogman, 2018). Volunteers were encouraged to approach their 

supervisory role in a fun-forward way as well, with the primary question of each project 

day being “did it create joy?” Going into the pilot year, we had also planned to 

incorporate a “Minorities in STEM” thread, in which we would conclude each learning 



15 

module with an introduction to a successful minority scientist/scholar connected to the 

topic of the module. Due to time constraints during the project days, this thread was not 

piloted in the first year. 

 

The pilot began with two project days focused on introducing the concept of 

“science as change.” The first day began with a “brain break” followed by an 

introduction to the idea of change and the project: creating bouncy balls from cornstarch, 

borax, and glue. In small groups led by volunteers, the scholars were prompted to discuss 

things that change and things that stay the same before beginning the project. The second 

day began the same way: with a brain break and review of the previous day’s lesson 

before introducing the next project: making popsicles from orange juice. Following this 

project, we had planned an introduction to our “Minority Scientist of the Month” and a 

discussion about how science can help change communities but ran out of time due to 

delays in the cleanup process. In collaboration with scholars, volunteers, and BLC staff, 

we identified a few areas for improvement and potential solutions.  

 

Problem Solution 

Initial primary success metric was “keep 

kids in room” 

- Proved unrealistic. Students who needed 
break were provided toys and different 
tasks (play with slinky, make paper 
airplane and fly it, etc) that were 
disruptive to rest of group 

 

Keep brain break materials in hallway.  

Any student in need of break who cannot 

be redirected in room  will be taken out by 

a volunteer. 
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Mixed age groups unsuccessful due to 

differing abilities and older children not 

having mentorship/leadership skills to work 

collaboratively at this time 

 

Create two tracks:  
- K – 3 grade (w/9 volunteers) 

o 3 tables of activity 
o 30 min per activity (total: 6 

activities) 
o Volunteer roles: demonstrator, 

assistant, team leaders  
o Students will be divided into 

groups and assigned to a team 
leader.  Students and team 
leader will rotate between 
stations 

- 4 – 6 grade (w/3 volunteers) 
o Volunteers will lead older 

students in 2 day immersive 
activity in separate room 

o Over time may be able to have 
older students teach younger 
students on day 2 

 

Children need name tags and team 
assignment 
 

Assign color to each group and volunteers 
 

Transitions between activities were not 
smooth 

Cue children & team leaders for all 
transitions 
 
Prepare for transitions with repeated time 
cues (15 minutes left, 10 minutes left, 5 
minutes left, etc) 
 
Volunteers need both visual and auditory 
cues (? large clock?  Egg timer?) 

Extra kids showed up, team does feel 
comfortable at this time excluding kids, 
would prefer to find way to  make it work 
with all students. 

Ensure extra supplies at all stations (need 
to supply for 25 rather than 15) 

Table 1: First module troubleshooting 

We instituted the above changes for the final two project days of the Fall, with the 

major difference being the split-group structure. The theme of the month was “Spy Kids.” 

The K-4 group spent the first day learning about cryptography and making invisible ink 

and spy disguises, and the second day making a keyhole spy tool and learning about 
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lenses, optics, and fingerprints. The older group participated in a cryptography-themed 

escape room activity on the first day and built a robot on the second day. These would 

serve as important team-building activities for the older group, as well as an introduction 

to algorithms, collaboration, and troubleshooting in STEM. Following these project days, 

we sent out a mid-year volunteer survey to gauge the success of the new structure and 

identify areas for further change going into the Spring. 

 

Mid-year feedback identified several specific areas for improvement going into 

the Spring. Volunteers felt very challenged in leading projects, maintaining structure in 

the group, and incorporating TIC principles during project days. They expressed interest 

in having additional preparation for their project day roles, including project dry-runs and 

review of practical TIC strategies. They almost unanimously agreed that the program 

would be more successful with additional volunteers to reduce the ratio of children to 

adults and were encouraged to recruit classmates to join for the Spring.  

 

The Spring training day included a specific overview of the program goals and 

expectations, fun-forward teaching philosophy, TIC, and ways to manage difficult 

behaviors. We also introduced the new assignment structure for the K-4 group, splitting 

into smaller “teams” separated by grade and led by specific volunteers in a 2:1 student to 

volunteer ratio. Other volunteers were designated “project leaders” and would focus on 

managing one project at their assigned station, as teams rotated between stations. The 

training day concluded with a “dry-run” through the first two days’ projects followed by 

debrief and troubleshooting.  
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 The new stations structure for the K-4 group allowed the students to 

participate in a few short projects in smaller teams rather than one or two longer projects 

in a large group. Dividing the teams by grade allowed for more age-appropriate 

adaptations of each project and greater engagement of students. During the first Spring 

learning module, the K-4 group explored the five senses and how to create a hypothesis 

by taste testing a variety of foods. They also practiced measurement by creating nature 

bags, which they would use on scavenger hunts through the neighborhood. The K-2 

group was tasked with finding objects of certain colors to bring back to the center, and 

the 2-4 group was tasked with measuring and recording observations about various 

objects, e.g., rocks, leaves, etc. The new structure carried over to the second Spring 

learning module, in which the K-4 and older groups both participated in space-themed 

projects, culminating in a water bottle rocket launch at a local park on the final day of the 

pilot. 

 
Tuesday, February 11 

    

 
3:00 - 3:15pm 3:15 - 4pm 4 - 4:45pm 4:45pm 

K - 2th grade Snack/Intro 5 Senses Nature Bags Clean Up 

2nd - 4th grade Snack/Intro Nature Bags Nature Bags/Taste Tests Clean Up 

>5th grade Snack/Intro PB&J Activity Programming Robot and 

Troubleshooting 

Clean Up 

Table 2: Spring schedule 1 
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Table 3: Spring schedule day 2 

 

  

Wednesday, February 12 
    

 
3:00 - 3:15pm 3:15 - 4pm 4 - 4:45pm 4:45pm 

K - 2th grade Snack/Intro Color Walk Fundamentals of Science: 

Observation and Hypothesis 

Testing 

Clean Up 

2nd - 4th grade Snack/Intro Nature Scavenger Hunt Fundamentals of Science: 

Observation and Hypothesis 

Testing 

Clean Up 

>5th grade Snack/Intro Build Catapults Test Catapults and Troubleshoot Clean Up 

Table 4: Spring schedule day 3 

Tuesday, March 10 
    

 
3:00 - 3:15pm 3:15 - 4pm 4 - 4:45pm 4:45pm 

K - 2th grade Snack/Intro The 9 Planets Solar System Night Lights Clean Up 

2nd - 4th grade Snack/Intro Foam Rocket or Straw 
Rocket 

Rocket cont Clean Up 

>5th grade Snack/Intro Mars Rover Activity Rocket-building Clean Up 

Table 5: Spring schedule day 4 

Wednesday, March 11 
    

 
3:00 - 3:15pm 3:15 - 4pm 4 - 4:45pm 4:45pm 

K - 2th grade Snack/Intro Balloon Rocket Balloon Rocket/Observe Rocket 
Launches 

Clean Up 

2nd - 4th grade Snack/Intro Rocket cont Rocket Launch Clean Up 

>5th grade Snack/Intro Rocket Launch Rocket Launch Clean Up 
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CHAPTER 3: GAP AND NEXT STEPS 

 

Service-learning Side 

 

Overall, the medical students felt engaged and satisfied with their experience at 

BLC, and each of them expressed strong interest in returning the following year. On the 

programming side, they felt that there were gaps with communication between and 

during project days and needed more frequent and standardized updates in preparation for 

project days. The demonstration days were effective in preparing them to manage each 

project, and they felt comfortable teaching STEM concepts to the children at an age-

appropriate level. Additionally, most volunteers felt adequately prepared to model 

trauma-informed behaviors, maintain a safe space for the children, and even manage 

difficult behaviors and frustration one-on-one. However, they reported uncertainty of the 

disciplinary structure and behavioral expectations for the children at BLC. “I felt like if I 

said, ‘please do not hit him again, or else I will ask you to...,’ there was no reasonable 

consequence I was prepared to offer. And I think that really hurt our ability to make a 

safe space for all participants… I think having clear expectations for how we all treat 

each other is an important part of making a trauma informed structure - not a punitive 

one, but one where kids know the limits and know that their own limits will be 

respected.” 

 

They felt the students were engaged during project days and all agreed that the 

students were happy with the program. Feedback about interactions with students was 
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universally positive, and volunteers felt that the structure of the program promoted 

relationship-building. “I think the few moments I've had with some kids that really enjoy 

an activity has been really rewarding. I think it's really great to see them so passionate 

and excited about something and I love when they share this excitement with me. It 

makes me really excited to be at Beckett and it's really rewarding to know my time there 

is well spent.” “The students want to be there and love it when we are there as well. I like 

that our job is to just make sure they're having fun and learning and feeling safe at the 

same time.” 

 

How Are We Meeting Service-learning and CSL Goals? 

 

To evaluate the success of the STEM Stars program as a service-learning 

intervention for medical students, we will answer two questions: First, does it adhere to 

evidence-based service-learning guidelines? Next, are we meeting the goals of critical 

service-learning? 

 

Planning/preparation, Action, and Assessment 

 

We adhered to planning and preparation guidelines described in the literature by 

establishing STEM Stars within an existing community-academic partnership, designing 

the program to meet the needs of community stakeholders and the students in a reciprocal 

fashion, and creating space for sustainability by securing institutional buy-in and 

recruiting mostly first-year students (Stewart, et al). The major gap at this stage is in the 
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area of faculty engagement and recognition. STEM Stars was originally designed as part 

of a community engagement course, and as it continues to evolve into a sustainable 

service-learning program at LKSOM, it will require permanent faculty oversight. 

Feedback from the medical student volunteers and the children who participated in 

STEM Stars show that we were effective in aligning our curricular goals (introducing 

medical students to the fundamentals of trauma-informed care and principles of self-

reflection) with the goals of the BLC community (establishing a fun, trauma-sensitive, 

effective STEM program). The gaps that still exist in the action stage highlight questions 

about the assessment of the program’s success that we will discuss below—can the 

program be as successful if student participation is compulsory? And what metrics should 

be used to evaluate success of the STEM program itself? 

 

Guided Reflection and CSL 

 

The Fall and Spring training days created the opportunity to tie topics from the 

students’ SDH curriculum to the skills and perspective they would need at STEM Stars. 

By making STEM Stars longitudinal, with one group of students attending each project 

day, we fostered an environment in which they could become engaged, equal participants 

in planning and feedback. This consistent involvement also allowed for a great deal of 

guided real-time reflection throughout the process. The students in turn began to 

recognize self-examination as an integral part of their work, moving the experience closer 

to the goals of critical service-learning.  
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For example, on the last Fall pilot day, the two volunteers working with the older 

group were asked to help their scholars build a robot. Having reviewed the instructions 

ahead of time, they explained to the children that the project could be broken up into two 

parts. Rather than split the group of six in half, the volunteers decided to have the 

children choose which parts they wanted to work on. A few minutes into the project, the 

volunteer building the control panel and motor, with small electronic parts, had two 

students working quietly and meticulously while the volunteer building the chassis and 

wheels of the robot had a group of four happily taking turns putting pieces together and 

talking about what they were looking forward to seeing the robot do. By the end, each 

student felt proud that they had contributed to the final product and excited to use the 

robot in the Spring semester. After the children were dismissed, the volunteers shared 

that they were initially afraid the group would not be able to focus on building the robot 

for an hour, and they were surprised things went so smoothly. They reflected on the 

project day and discussed how the students each experienced success in different ways. 

They both felt like they could relate to the children in each group—the way the group of 

two enjoyed navigating the detailed instructions together and learning from their 

mistakes, and the way the group of four preferred to see the body of the robot come 

together and speculate about the way each of the parts might work together in action. For 

these volunteers, this moment represents an important step toward defamiliarization: 

given the opportunity to reflect on the roots of their expectations and see themselves in 

the students, they feel more comfortable in a previously “strange” environment and begin 

to develop authentic, reciprocal relationships within the group (King, 2004).  
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Based on student feedback in the initial needs assessment, service-learning at 

BLC was not meeting the goals of CSL—the students had difficulty viewing their 

experience through a critical lens and saw it as disempowering and chaotic. They did 

have some positive interactions with children, and structured reflection was built into the 

curriculum. However, it is unlikely that every student was sufficiently challenged to self-

examine in a way that promotes defamiliarization. On the spectrum of service learning 

presented by King, we can speculate that this would fall closer to replication than 

partnership. The STEM Stars model certainly moved the needle further toward 

transformation. 

 

Sustainability and Future Focus 

 

Long-term sustainability is integral to the goal of STEM Stars to become a 

successful critical service-learning program while modeling trauma-informed practices at 

BLC. Already, the program benefits from a strong community-academic partnership 

between LKSOM and BLC, and stakeholders on both sides have expressed interest in 

continuing the program. Going forward, the sustainability of the STEM Stars model will 

rely on continuing to strengthen this partnership at the individual and institutional levels. 

Individually, the program requires dedicated volunteers who prepare for and attend each 

project day and take initiative in learning and practicing principles of TIC. The structure 

of STEM Stars also assumes that some volunteers will feel compelled after their first year 

with the program to take on additional responsibility in a leadership/mentorship role. 

Institutionally, STEM Stars will require continued support from LKSOM, both 
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financially and through dedicated faculty involvement. The nature of CSL and the 

trauma-informed model necessitate experienced faculty comfortable and adept in guiding 

conversations about sensitive subjects including race, privilege, and trauma.  

 

The iterative process by which STEM Stars evolved during the year one pilot 

allowed us to make several crucial changes in real time to best meet our simple goals of 

creating a fun, safe environment for the children at BLC and empowering the medical 

student volunteers to practice TIC principles. In other words, to answer the question, “is 

this program model feasible?” As the program continues to evolve through year two, we 

will shift our focus to goals more directly in line with CSL and work toward greater 

equity within the volunteer-student dynamic. In other words, we will attempt to answer 

the question, “how can we ensure that the children are benefitting first and foremost from 

this program?” This means placing greater emphasis on the primacy of community 

benefit in the year two volunteer training and project debrief sessions. In the spirit of 

CSL, volunteers will reflect on what makes this goal so important and how this dynamic 

may be mirrored throughout their clinical training. 

 

Structural Barriers and Tensions 

 

Looking to the future, it is also important to identify the structural barriers to 

success of the STEM Stars program and areas of tension between mission and practice. 

As mentioned above, STEM Stars will require greater institutional buy-in than the 

traditional SL model, via direct funding and through support and recognition of dedicated 
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faculty. In the pilot year, the medical student participants voluntarily exceeded the 

minimum number of hours required by the SL curriculum and engaged in more reflective 

activities than their peers. Already, a reliance on preclinical medical students as 

volunteers, with turnover every two years, runs counter to the program’s goal of 

promoting stable, longitudinal relationships between volunteers and students. Quality SL 

and CSL programs promote the development of interpersonal skills, critical 

consciousness, effective communication, and empathy among medical students, however 

the structure of medical education does not incentivize students to seek out these 

experiences on their own. Rather, more weight is placed on competencies that lead to 

success on board exams, such as memorization of biomedical facts and standardized test-

taking skills. This barrier was evident throughout the year—volunteers frequently 

requested that training days, project days, and team meetings did not occur in the one to 

two weeks leading up to an exam.  

 

At the community level, many of the structural barriers to success of our program 

stem from systemic challenges faced by the BLC community as a result of public policy 

and structural racism. Most notably, area public schools have experienced significant 

divestment over the past 30 years and are consistently underfunded compared to their 

counterparts across the state and country (Superville, 2015). The children at BLC, 

attending several of these schools, may enter into the STEM Stars program with 

significant gaps in their education and limited access to enrichment opportunities as a 

result. Beyond that, they may experience increased rates of exposure to violence at school 

in addition to violence at home and in the community. Indeed, 80% of STEM Stars 
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students reported being victims of bullying at school in our initial focus group. Though 

enrichment opportunities like STEM Stars may serve to provide a safe space for students 

to socialize with peers, practice regulatory behaviors, and become excited about 

educational topics, it has a limited footprint in their schedules. Additionally, if STEM 

Stars intends to address the educational and emotional needs of the children at BLC, it is 

important to question why medical students are expected to play a major role in this 

mission. While they may be well-versed in science, only one of the pilot year participants 

had any formal teaching experience, and prior to the Fall training, none of them had any 

background in TIC.  

 

The above structural barriers have been exposed and exacerbated recently by the 

COVID-19 pandemic. Across the country, communities are experiencing increased rates 

of job loss, social deprivation, poverty, gun violence, food insecurity, intimate partner 

violence, and other forms of physical and psychological trauma—disproportionately, this 

burden is being felt by communities of color (Egede, 2020; PSVD, 2021; Taub, 2020). 

Moreover, a recent study has shown that caregivers of children who themselves have 

higher ACE scores are more likely to experience adverse mental health outcomes as a 

result of COVID-related stressors, potentially speeding up the cycle of trauma in already 

marginalized communities (Wade, 2021). Indeed, evidence is emerging that the 

psychosocial and economic consequences of the pandemic are causing an increase in the 

incidence of ACEs in children (Bryant, 2020; Sahle, 2020). The STEM Stars program has 

already shown great promise in countering some of these forces prior to the pandemic—

creating a fun, anti-trauma environment for children in its community and promoting 
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critical consciousness among medical student participants. Post-pandemic, it will be 

crucial for STEM Stars to build on this success and continue taking steps to further 

engage medical students in discussions about why these injustices exist, what the 

pandemic has meant for the BLC community, and to empower them to become advocates 

for structural change as future physicians. 
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APPENDIX A: MEDICAL STUDENT NEEDS ASSESSMENT RESULTS 

 

 

 

  

Negative Positive Program structure Training/curricular structure

Disempowering Fun Schedule/structure Appropriate methods of discipline
Disorganized Game-oriented Expectations clear How to set boundaries with children

Ineffective Insightful Have defined role  I’d learn how to better serve the kids over time

Chaotic

Trying to incorporate some kind of consistency 
i.e.: always help with homework, play a sport 
every time you go, etc Acknowledgement of social/systemic issues

Frustrating More structured
Confusing Consistency (mostly with time)

Hectic
Specialization -- have Temple students there to 
address a specific need identified by BLC

Forced

Short

Major time obligation
Not goal-oriented

Question 1: 
How has your experience been at Beckett Life?

Question 2: 
How would an ideal Service Learning program look at Beckett Life?

Synopsis: Medical students actually wanted
to do much more than was possible given 
the structure and their preparation

Synopsis: Confirms that our plan for a more thorough training model and trauma informed 
approach is consistent with med student needs

Question 3: 
What could Temple do to better prepare you to serve at BLC?

Question 4: 
What could BLC do to improve your Service Learning experience?

Pair M1s with M2s in the fall Have more equipment for play

Explain expectations (have students from years prior tell them?)
The structure of the afternoon/order of events (homework, then play) 
make the experience difficult

Clear communication of goals of service learning

Clear communication about Beckett Life and their needs

Question 5: 
(First-years) Would you be interested in taking a leadership role?

Transparency Yes
Structure Not at BLC, if non-kid activity I would be interested
Provide information on students home/school life

Emphasize significance of social factors affecting beckett life students
Have a method to help med students understand the impact of the work

Synopsis: The medical students crave structure and direction, and want 
to better understand the community they are working with
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APPENDIX B: COMMUNITY STAKEHOLDER NEEDS ASSESSMENT RESULTS 

 

 

 

Question 1:
What do you see as the primary 
strengths of BLC?

Question 2:
What areas are you working to 
improve right now?

Opportunity for collaboration with 
Temple U and other local orgs Literacy deficit

40 year history of housing complex 
Cultural experiences: art, music;
schools have cut funding

Young single moms represent 
98/132 of tenants STEM is even less well supported

40% of child residents <10 yrs of age

Unable to engage older youth 
and teens; don’t have
 programatic infrastructure.

Have had 5 years of experience
Thinking about a music studio 
for older kids

Activities for residents/job services
"Healing space"

Invested in working with children

Question 3:
What are the long term goals of the 
organization?

Question 4:
Who are the allies of BLC?

Question 5:
What would a successful STEM 
program look like for you? 

Life centers within each housing unit Temple Kids having fun/staff satisfied

Improve transitional model Meade
Strengthen relationship 
between BLC and Temple

Scale model across city YMCA Empower kids and volunteers

Work more closely with local orgs
including Communities That Care
and Drug Free Coalitions Art Sanctuary Minimize impact on staff

Connect STEM to the real world
Modeling and mentoring
Field trip
Something that is tangible and 
can be looked back on


