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The pinnacle of the BASIS Charter School Curriculum is the BASIS Diploma Senior Project. Seniors who have 

already met the criteria for a BASIS Diploma may participate in a Senior Project by completing four 

advanced Capstone courses (one each in math, science, humanities, and foreign language) during the first 

two trimesters of their senior year. Then, they devote the third trimester to a project of their own design. At the 

successful conclusion of this project, students are eligible for a BASIS Diploma with High Honors, the most 

distinguished accolade offered by BASIS Charter Schools. Many students have also completed the College 

Board’s AP Capstone Diploma™, a rigorous, two-year sequence of AP Seminar™ and AP Research™, plus 

four other AP Exams®, earning a score of 3 or higher in each; all of which require extensive research, writing, 

and oral defense.

Through the Senior Projects, BASIS Charter Schools support their students as they further their investigative skills 

and scholarly pursuits. The abstracts in this publication illustrate each senior’s ability to apply knowledge 

acquired in class to research and professional learning. Regardless of the discipline—business, art, humanities, 

science, engineering, social work, law—each project requires a student to develop and explore a complex 

guiding question. Participating students must submit project proposals and syllabi and defend their questions 

and methodologies before they are approved to proceed. 

Seniors are required to meet strict criteria throughout the duration of their Senior Project, working on their 

projects for a minimum of 10– 15 hours a week under the guidance of an external advisor, who is a 

professional in their field, as well as a faculty advisor from their school. Students also post weekly blog entries 

about their experiences, successes, and challenges as they explore their research questions. These public 

journals provide a unique view into the daily activities of each student.

Every senior in this program produces a unique project, each impressive in its own way. The diversity of the 

projects reflects the students’ varied academic passions—from literature to chemistry. Our graduates are 

individuals, but they share a common BASIS Charter School experience. They attend different campuses 

across the nation, yet their coursework and the quality of their education is consistent. The great advantage 

of choosing a school in the BASIS Charter Schools network is that no matter which campus students attend, 

they will receive the best education in the world. 

The teachers, administrators, staff, and executive leadership of the BASIS Charter Schools network commend 

all of our seniors for their perseverance in their research, and for their hard work throughout their BASIS Charter 

School journey. We give our most heartfelt congratulations to them for their achievements thus far, and these 

projects are only the beginning! 

Pete zr Be anson Julia Toews
Chief Executive Officer Chief Academic Officer
BASIS.ed Texas BASIS Charter School Curriculum Co.
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KIANA A.

A CA(U)SE FOR CONCERN:  
THE MISAPPLICATIONS OF FORENSIC SCIENCE

ABSTRACT: Popular shows like Forensic Files or Law and Order, while albeit entertaining, only depict the 

exaggerated side of forensic science. That includes the common misconception that forensic science 

is a definitive, all-powerful, and sometimes seemingly magical tool that solves crimes simply and 

always locks up the criminal. Nevertheless, to view forensic science as one-dimensional is neglecting 

to recognize its shortcomings and misuses, which threaten the merit of our scientific and justice systems. 

The misapplication of forensic science is a danger to all parties involved, from faulty data analysis to the 

jailing of innocents. I conducted research to identify in which step of the due process of the law forensic 

error most commonly develops and how it can be reduced. Through case studies of previous mistrials 

and interviews with a wide variety of professionals in the field, I gathered information and experience to 

determine why error is occurring and how it can be curbed.

• BASIS ADVISOR: Amanda Bouche  • ON-SITE MENTOR: Dr. Lindsay Smith, Professor  

• LOCATION: Arizona State University, School for the Future of Innovation in Society

AASHISH A.

AI IN COMPUTER VISION: MAKING VEHICLES SAFER

ABSTRACT: Over recent years, automobile safety has drastically increased due to advanced driver 

assistance systems (ADAS), which include a suite of features and technologies: Forward Collision Warning, 

Rear Cross-Traffic Alert, Lane Departure Warning, and Blind Spot Detection. However, car accidents still 

occur due to these systems’ failure to make accurate predictions because of insufficient and false readings. 

All these systems rely on computer vision to make decisions on how the vehicle should react in a certain 

situation. The goal of my research is to improve vehicle vision systems by implementing artificial intelligence 

in computer vision. More specifically, I will be focusing on improving the object detection algorithms and 

distinguishing between shape versus shadow. Thus, vehicles can receive more accurate input and be able 

to predict and learn from every situation. I plan to achieve this by creating a computer vision system with an 

improved object detection algorithm that is made from a neural-model, and is trained using deep learning 

techniques. I will be using video data from online databases to train and test my model and software. With 

this implementation, future vehicles are more likely to handle foreign scenarios safely and without any 

accidents. I aim to present my findings in a video demonstration of a vehicle driving using my improved 

computer vision software as it detects objects, even in harsh or new scenarios, and mark out a drivable 

path. With a fully autonomous future fastly approaching the software developed in this research could be 

instrumental in technological and safety advances in the automobile industry.

• BASIS ADVISOR: Licinia Williams  • ON-SITE MENTOR: Dr. Hemanth Venkateswara

• LOCATION: Arizona State University

SENIOR PROJECTS 
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AKHILESH A.

STITCHING THE FABRIC OF OUR UNIVERSE:  
HOW AI CAN BE USED TO TRACE DARK MATTER MAPS OF THE COSMOS

ABSTRACT: With rapid advancements in space technologies and the growing field of artificial 

intelligence, it’s clear that colonization beyond our Earth is in our very near future. However, in order 

to fathom such a reality, spacecrafts must be well adept to the extreme environments of deep space, 

such that they are not only able to explore the unknown but also safely transport both passengers 

and other goods. To accomplish this task, my project focuses on Saturn’s minor moon Pan, which 

serves as an ideal test controller, due to its unusual shape. The ultimate goal of my project is to then 

develop a way of robustly controlling spacecrafts near small moons and when flying in formation. 

Pan, unlike other typically oblate spheroid moons, is unique in its shape, featuring accreted ring 

material around its equatorial region as well as holding an unusual ravioli-shaped figure due to 

a combination of factors such as gravitational pulls, solar pressures, tidal forces, etc. The moon’s 

unusual shape, combined with the constant pull of Saturn, makes it an ideal test case for testing the 

strength of our controller and applying estimation techniques within our model.

• BASIS ADVISOR: Robert Woolley and Eric Throne  • ON-SITE MENTOR: Matthew Wittal, NASA Scientist;  

Dr. Michele Zanolin, Professor • LOCATION: Embry-Riddle Aeronautical University (Florida/Arizona)

RYNE B.

GRASSYOUTH: CIVIC EDUCATION AND ENGAGEMENT OF THE YOUTH

ABSTRACT: Civic education is the study of the theoretical, political, and practical aspects of citizenship, 

as well as its rights and duties. Sandra Day O’Connor, the first woman to serve on the U.S. Supreme 

Court, declared the lack of civics education “a quiet crisis in our country.” The status of civics 

education in the U.S. can be defined by the number of Americans that struggle to name all three 

branches of government. Arizona leads the effort in combating an uneducated society, being the 

first state to require a passing grade on the civics test to be graduate from high school. From a young 

age, citizens must receive education that informs them of their civic duties so that they may explore 

the political realm and become engaged. While young Americans below the age of eighteen lack 

a formal political voice in terms of voting, they can still get engaged in other ways. In my project, I 

examined civics three-dimensionally. I interviewed citizens to create data to represent the status of 

civic education and engagement. I also interviewed several politicians regarding their views on civic 

education and engagement. Lastly, for my internship portion of my project worked as a campaign 

manager so that I could research the election process from the perspective of a candidate. In my 

project, I sought to better understand the civic process, while also researching the status of civics 

education in our country.

• BASIS ADVISOR: Charles Stewart  • ON-SITE MENTOR: George Khalaf, Founder

• LOCATION: Resolute Group
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GEORGIA B.

AN INVESTIGATION INTO THE PHYSICAL AND MENTAL STRAIN  
OF REHABILITATION IN HIGH SCHOOL ATHLETES

ABSTRACT: My senior project focuses on how different types of rehabilitation exercises performed during 

physical therapy and rehab from an injury may affect the physical and mental aspects of a high school 

athlete’s life. This study seeks to understand and address the stress put onto young adults, and possible 

methods to relieve some of that stress. This project will focus on the physical and mental strains of 

rehabilitation for high school athletes, because while many studies have been done on the physiological 

effects of adults, researchers have not yet collected data on minors in high school. This research is 

important because there is a major gap in data when it comes to young athletes’ rehabilitation. I worked 

with the athletic trainer at Pinnacle High School to learn more about physical therapy and rehab. I also 

gave out surveys and conducted interviews with students who have had physical therapy, to get their 

perspective on their experience. I expected to find that the physical therapists and athletic trainers 

working with high school athletes do not do enough to prepare them for the emotional stress of coming 

back from an injury.

• BASIS ADVISOR: Tatum Foulds  • ON-SITE MENTOR: Emily Eichhorst, Athletic Trainer  

• LOCATION: Pinnacle High School

GREESHMA C.

EMERGING TRENDS OF MARKETING

ABSTRACT: Marketing is one of the most important things a business can do. Not only can marketing 

build and establish brand awareness, but it can also help engage customers, increase sales, and 

sustain a company’s presence. Tapping into the customers’ preferences and choices allows us to knit 

advertisements in such a way that is eye-catching to the customers. Advertising is a form of visual art 

rhetoric. The headline, colors, images, and call-to-action play a crucial role in attracting customers. 

Through this project, I sought to answer how different marketing strategies and styles can affect 

customer turnout and the sales of a product. To supplement this research, I created advertisements 

to record customer engagement and brand recognition. For my internship, I worked with Advanced 

Placemats, giving me the opportunity to experiment with different styles and strategies for marketing.  

I hope my research serves as a guideline to create advertisements, build a brand, and expand its reach 

to customers, and is further backed up by research and implementations in the real world.

• BASIS ADVISOR: Stephanie Rieser  • ON-SITE MENTOR: Dara Lopata, Founder and Owner

• LOCATION: Advanced Placemats
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ZACHARY C.

MUSICAL MOTIVATION IN ATHLETICS

ABSTRACT: All around the sports industry, when you see athletes warming up before games, you see them 

with headphones on. Does listening to music really even make a difference in an athlete’s performance? 

I chose to do my project on how music can affect an athletes’ performance during competitive events. 

Nowadays people tend to be less active, which causes health concerns. My project attempted to help 

motivate the public to be more active, as well as to help athletes to improve in their respective sport. That 

motivation is music, which can help distract a person from difficult exercises, and at the same time, get in 

better shape. I interned at Triplex Training in order to learn background information and the basics of exercise 

science. My role was to help teach training sessions alongside my mentor. I also observed the behavior of 

people who listen to music while doing their workouts. With this new information learned, I then conducted 

an experiment on people who use a Peloton bike to exercise. The Peloton bike tracks statistics, from speed 

to total output, during a session. Ultimately, I found results showing that music does indeed have an impact 

on performance during a biking session. By conducting this research, gyms can now use this new technique 

to optimize performance of their clients. For sports, athletes can train harder, which can improve their 

performance during their respective events.

• BASIS ADVISOR: Tracie Happel  • ON-SITE MENTOR: Kyle Herring, Trainer • LOCATION: Triplex Training

BENJAMIN D.

PSYCHIC ADS: HOW BIG DATA AND DIGITAL  
MARKETING IS CHANGING CONSUMER PSYCHOLOGY

ABSTRACT: Does it ever seem like your phone or computer can read your thoughts? Maybe you looked up a 

pair of shoes on StockX and now suddenly your Instagram feed is filled with random Nike and Adidas posts. 

This phenomenon is known as “psychic” advertisement. In an age of growing consumerism, most people 

prefer to think of themselves as rational human beings, buying things purely based on quality. But as much as 

people claim to be unbiased, this is almost never the case. By combining psychology and economics together, 

behavioral economics tells a clearer and far more accurate picture of how people truly make decisions. 

However, although this field of study is relatively new, digital marketing has actually already been utilizing 

many aspects of behavioral economics to reach new audiences and generate more conversions. Whether it’s 

making flashy, eye-catching posts or websites with optimized call-to-action buttons, digital marketers always 

find a variety of ways to draw the attention of the user. With the business world more competitive than ever, it’s 

becoming increasingly necessary to understand behavioral economics and digital marketing. As social media 

and the Internet have become ingrained into daily life, having control over the content of what people are 

exposed to is a significant advantage for companies in terms of clientele and overall business expansion. My 

project focused on connecting the dots between behavioral economics and digital marketing, correlating 

economic concepts with marketing techniques. Through my internship with local digital marketing firm, 

Fasturtle, I attempted to gain a greater understanding into the inner workings of search engine optimization, 

programmatic advertising, and social media management. So the next time you scroll through Instagram or 

browse the web, keep in mind that your phone and computer are definitely reading your thoughts.

• BASIS ADVISOR: Derek Chisum  • ON-SITE MENTOR: Eric Olsen, Co-founder • LOCATION: Fasturtle
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HITESH G.

TAKING ONE STEP AT A TIME: REINTEGRATING  
PATIENTS WITH LIMB LOSS INTO OUR COMMUNITIES

ABSTRACT: Limb amputation is one of the most ancient surgical procedures in the world, dating back to the 

Age of Hippocrates. But despite these deep roots, limb loss continues to have profound economic, social, 

and psychological effects, especially in developing countries where prosthetics are especially poor in 

structure and function. Major limb amputations often result in disfigurement, making it difficult for amputees 

to socially re-engage in their community. In Western countries, the rate of amputation is rising, mostly due to 

an increase in cases of uncontrolled diabetes and vascular diseases. Extrapolations of current data indicate 

that by 2050, 3.6 million people in the U.S. will be living with limb loss. So while technological growth and 

an increasing consumer base bolster the market behind prosthetics, affected patients continue to suffer 

alone from psychological and physical trauma. Now we live in a world that’s becoming increasingly touch-

sensitive, yet we continue to ignore the social implications behind an amputation. Amputees often grapple 

with issues of body image, intimacy, and relationships. In some cases, patients even resort to maladaptive 

coping behaviors, such as drug and alcohol abuse. As I spend time researching my topic, I hope to gain a 

deeper understanding of the challenges associated with adjusting to daily life as an amputee, as well as 

how amputees come to identify a prosthesis as part of their identity. At my internship at the Hanger Clinic, 

I interviewed patients and experts alike to uncover any individual approaches that aid an amputee in 

connecting to the world again. Additionally, I attempted to find where these approaches fall short and 

suggest ways to improve, whether it’s by integrating psychological therapy into treatment or by strengthening 

physical therapy. My conclusion is presented through my findings, supplemented by interviews and surveys, 

and hopefully new insight into the social world of an amputee.

• BASIS ADVISOR: Kelsey Cooper • ON-SITE MENTOR: Jillian Okimoto, Certified Prosthetist Orthotist

• LOCATION: Hanger Clinic

AMRITHA K.

LIGHTS, CAMERA, ACTIVISM: THE EFFECTIVENESS OF MODERN STUDENT 
PROTESTS AND THEIR HISTORICAL COUNTERPARTS

ABSTRACT: As we move into an era of incredible political polarization, student activism is at an all-time high, 

with young people across the globe striking for climate justice, gun control, and world peace. These protests 

are comparable to those that occurred in the 1960s, a time similarly wrought with political tension. Arizona, 

a historically conservative community with rising support for progressive reform, serves as an important case 

study for how small localized protests can play a part in national and international movements. My project 

analyzes the attitudes that legislators and the public hold towards student activism, while documenting 

protests and the activist experience. Evaluating the effectiveness of local student protests is critical in 

determining how to improve student activism to create a more substantial impact. Likewise, comparing it to 

past protests allows us to take away valuable lessons from our historical counterparts. With this information, we 

can begin to answer the question, is student activism effective in creating change in public opinion, policy, 

and in the activists themselves?

• BASIS ADVISOR: John Goodwin • ON-SITE MENTOR: Jennifer Chau

• LOCATION: Asian Pacific Community in Action (APCA)
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AKHILA B.

NORTH PHOENIX:  
IS THERE MORE HERE THAN YOU THINK?

ABSTRACT: Over the summer, I dedicated a poem to my favorite spots in the sliver of Phoenix I grew up in. 

I wrote about a Chinese-Mexican fusion restaurant older than me, a boba house operated by an elderly 

man, and a Hindu temple squeezed between a vape shop and a Subway. Right now, the narrative of North 

Phoenix is told through the pretense of privileged communities, stripping it of the culture it holds. So, I chose 

to pursue the following research question: How does the construction of a story map that highlights culture 

foster a sense of community and encourage investment in the local community of North Phoenix? To create 

this story map, I interviewed community leaders and local business owners, and then plotted their stories! 

Although restrictions with COVID-19 halted the construction of a physical story-map, I’m proud to say I finished 

creating a digital story map. My project did not end with its construction though! I sent out a survey to all the 

businesses & people I interviewed and my friends & family here to test whether there was a shift in how willing 

people are to invest in North Phoenix! Before I started this project, I hoped my story-map would create a more 

vivid understanding of our community, and with my project in its ending phases, I can confidently say this 

project broadened my understanding, at the very least, of where I’ve grown up.  I hope you’re as touched by 

these residents’ stories as I am! Moreover, I hope you’re more inclined to devote your energy to learning more 

about North Phoenix because there really is more here than you think.

• BASIS ADVISOR: Shelby Stringer • ON-SITE MENTOR: Lucas Lindsey, Community Planning Manager  

• LOCATION: Local First Arizona

ANOUSHKA K.

WORK SMARTER, NOT HARDER: FACTORS OF EDUCATION AFFECTING 
STUDENT OUTCOMES IN RURAL AND URBAN INDIA

ABSTRACT: A central problem in international politics today is bettering the state of developing nations. While 

sending aid is an option, it is only a band-aid solution. In that vein, many researchers and policymakers concur 

that fixing a nation’s education is the best way to fix the nation itself. Unfortunately, studies discussing education 

in developing countries, specifically in India, are few and far between. Considering that India holds 37% percent 

of the world’s illiterate population, that is problematic. Evaluating the quality of a nation’s education and areas 

of improvement is critical in establishing a better system of education overall. My study attempts to fill this gap 

within the context of Tamilnadu, a state in Southern India. Due to the caste system and British colonization, 

the majority of illiterate students live in rural sectors. As a result, rural students are disproportionately facing 

poor educational outcomes and, consequently, fewer opportunities for social mobility. In order to address 

this problem, I visited both rural and urban public schools in Tamilnadu and conducted surveys on factors of 

education, such as teacher quality, school infrastructure, and resources. By using Python, a visual data analysis 

tool, I consolidated my data to construct a linear regression correlating the different factors to school quality. 

Ultimately, my regression showcased a comparative analysis between the quality of rural and urban schools 

and the differences in the factors of their education. By dissecting the faults and strengths of education in 

Tamilnadu, I hope to determine where the Tamilnadu government can implement education policies to serve 

their students better.

• BASIS ADVISOR: Shelby Stringer • ON-SITE MENTOR: Nanda Kumar, Assistant to the Education  

Minister of Tamilnadu • LOCATION: Schools of Tamilnadu, India
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