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EDITOR'S NOTE 

very year I write a great many emails and make numerous phone calls and personal visits to 

inquire whether professors and professionals will host our bright, eager students.  I am always 

humbled by their acceptance. Whether in a laboratory, clinic, agency, or business, the breadth 

and scope of student experiences offers a window into truly enriching, extending education. These 

opportunities have allowed our students to branch out and explore their interests, their “what ifs.” Great 

lives are built from great decisions, and the opportunities our community provides these students will 

inform significant life decisions.  The reflections you will see are diverse, scholarly, and insightful, as 

are their authors.  These students have not only explored specialization in their area of interest, but they 

have been required to write a top-notch resume, interview and acclimate to their host's setting, perform 

at a professional level, and master the art of the heart-felt thank you note. Ultimately, my goal for them 

is a professional connection and reference that will serve them for the rest of their lives.  Marilyn 

Toalson, the first teacher of Gifted Education at Rock Bridge and Kathryn Fishman-Weaver, my 

predecessor, were mine.  I continue to be grateful for their sage advice and counsel.  We are also 

indebted to Columbia Public Schools and all of the parents and teachers who support Gifted Education 

in our district.  

 A special thanks goes to Dzung Nguyen, a student whose extraordinary artistic and academic 

promise is only outshined by her warm smile and gracious heart. Dzung, you are the student who will be 

remembered by me and all of my colleagues as one of the most exceptional of our teaching careers. 

Thank you for all you do, and who you are. 

 Enjoy! 

 

Gwen Olson Struchtemeyer 

Gifted Education Specialist 

 

 

y favorite part of helping to put this book together is pulling out quotes from the essays. This 

allowed me to skim through every essay to find the most meaningful quote that embodies the 

intern's work. I truly enjoyed learning about the diversity and depth of my peers' internships. 

Each intern shows some degree of creativity, leadership, organization, versatility, and selflessness.  

 On behave of my peer interns, I would like to give a huge thank you to Mrs. Struchtemeyer who 

made each and every one of these internships possible. She worked tirelessly to connect our students to 

businesses and organizations, and is always there for us throughout the process.  

Please enjoy! 

 

Dzung Nguyen  

Designer 

E 

M 
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INTERNING WITH ALLISON COFFELT FOR THE TRUE/FALSE FILM FESTIVAL 

Sarah Bai 

 
interned with several other Rock Bridge 

seniors for the True/False Film Festival as part 

of the Education Outreach team. I chose to 

work for the film festival because I have always 

loved True/False and embraced local events as a 

unique part of Columbia. I have worked with the 

Do-it-Yourself days and the True False Boot 

Camp which provided an intensive experience 

with T/F, but this year I wanted to give back to 

the festival and spread the importance of 

documentary films to others. I chose to intern with 

Allison Coffelt because she was really supportive 

of our Rock Bridge True/False club last year, and 

I wanted to work on that some more but be more 

affiliated with the festival. 

 I remember my first day walking into the 

cute office downtown and seeing everyone 

already busy working in September. I was excited 

to see where the internship would take me and 

how much more of T/F I would get to experience, 

whether it was meeting directors or working at a 

venue. My job was to be a part of the high school 

outreach team and spread 

awareness of the 

opportunities given to 

students. Such opportunities 

are DIY Day, a day for high 

school students to watch a 

free film and then choose 

activities such as screen 

printing, arts and crafts, meeting filmmakers, and 

more.  The True/False Boot Camp is a year-long 

intensive camp that discusses meanings of films 

and enjoys the most extensive experience 

watching countless films during the actual 

True/False Film Festival weekend. 

 It was a fairly long process because there 

was so much ground to cover in order to reach out 

to everyone that could possibly be interested in 

experiencing True/False. Another intern, Bridger 

Bjornstrom, and I planned to bring a popular T/F 

event to Rock Bridge called Gimme Truth. It’s a 

game show that uses locally made short films that 

are either completely true or completely false and 

special contestants have to guess if they are true 

or false. It’s a very lighthearted and entertaining 

event, so I thought holding it 

at Rock Bridge would draw a 

wider audience. We had to 

recruit students to be judges 

and pick submissions from 

previous years to use. The 

school event ended up being 

a fun night with students who 

wanted to see a different side 

of the film festival. We wanted to show that there 

was something at the festival for everyone, and as 

an intern I had to make those personal 

connections with people and tell them about how 

my experience wasn’t just about watching 

documentaries.  

I 

"I was excited to see where the 

internship would take me and 

how much more of T/F I would 

get to experience, whether it was 

meeting directors or working at 

a venue." 
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 One of the main reasons why the film 

festival means so much to me is because although 

it can be a fun and carefree weekend for a lot of 

people, it’s also a time of struggle for subjects of 

some films. I think it’s important to learn from 

documentaries because they are thought-

provoking and often reveal the true lives and 

challenges of people we may have little 

knowledge of in Columbia, MO. The True Life 

Fund raises money every year for subjects of a 

certain film every year. This year, the chosen film 

was called Quest and the money raised from the 

fund helped the Rainey family. This film brought 

attention to a struggling American family. The 

film shows life for what it is for many people, and 

I was really able to connect to the youngest child, 

PJ, and can only imagine what their neighborhood 

is like with crime and poverty. My job was to let 

others students know about this family and the 

prevalent issues beyond them.  

 We were able to raise money at Rock 

Bridge by hanging flyers and getting all proceeds 

from fundraisers like “Como Cow,” a lip-

sync entertainment show with student competitors 

from Battle, Hickman and Rock Bridge High 

Schools. 

 When festival week hit, I enjoyed the 

results from my labor as I participated alongside 

other students and watched films in many venues 

among thousands of other people. I learned so 

much from this internship because I never realized 

how important it was to continue to reach out to 

young adults who are just starting to figure out 

what they care about. I want to continue to 

promote the True/False Film Festival as there is 

no doubt that I will return to help out next year 

even when I move away for college. I would like 

to thank Allison Coffelt for taking me on again 

this year as well as the rest of the outreach team 

for giving me such a great opportunity. The 

leadership, marketing outreach, and event 

organization skills that I have learned in the last 

three years are of great value.  I can’t wait to see 

the festival keep growing and reaching out to new 

fans in the coming years.  
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POLLINATING PLANTS AND MONARCH HABITATS AT  

THE BRADFORD RESEARCH CENTER  
Samuel Baumer 

 
have always been very interested in 

conservation. I’m grateful to Dr. Terry Woods, 

an entomologist at the University of Missouri’s 

Bradford Research Center for hosting my 

internship. His current research focus is how to 

increase the weather resistance of milkweed in 

order to provide more food and habitat for 

Monarch butterflies.  This is important as 

Monarchs can only survive their larval stage on 

milkweed plants. The amount of mycorrhizae  (a 

type of fungi colony) was 

the independent variable in 

his study. Mycorrhizal 

increases the surface area 

of plant roots. It also 

absorbs ionic phosphorus 

and changes it into a form 

that can be used by the 

plants. Additionally, it 

filters out heavy metals, 

salts, and acids that can be found in soil, allowing 

plants to become significantly more healthy and 

resilient. 

 The first few days involved primarily 

weed pulling to prepare his hoop house for 

research. After completing that, I was trusted to 

plot management in his current outdoor plots. I 

learned the significance of using  string for 

straight plot planting and the importance of using 

obvious and distinguishable markers between trial 

plots. Part of my internship also entailed being 

introduced to the rest of the botanical farm. I 

observed several different farming practices 

varying from herbicide intensive bean and corn 

treatments to organic cover crop watermelon 

farming. 

 While exploring on the farm, I learned that 

herbicide intensive crop treatment is very 

relatable to the antibiotic crisis facing the world. I 

was introduced to a “superweed” called 

waterhemp which has been bombarded with 

Glyphosate (Roundup) so frequently that it has 

become pesticide resistant.  I later found three 

waterhemp plants growing within a few feet of 

each other that had extreme 

variation and Dr. Woods 

told me that all of them 

were immune to the 

Glyphosate treatment--and 

as they all cross pollinate--

they continue to breed 

resistant offspring. Billions 

of dollars are invested to 

solve this problem of weeds that can no longer be 

killed by even the highest concentrations of the 

most powerful herbicides on the market. Not only 

are these herbicides ineffective, but they also 

harm countless pollinators including Monarch 

butterflies that are poisoned by the tainted nectar 

of treated plants. 

 Part of my internship also included 

spending a day with the organic researchers. Their 

research was based on the effectiveness of 

growing organic watermelons in various cover 

crops. Instead of the cover crops being used for 

soil retention or for the fixation of nitrogen, they 

were instead used to attract more pollinators to the 

watermelon plants. They used sticky traps and 

I 

" Overall, I gained a wider view on 

both conservation and agriculture as 

a whole and learned the significant 

environmental impacts of agriculture, 

positively with cover crop organics, 

and negatively with intensive 

herbicide and pesticide treatment." 
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three different colored cups of water to collect 

samples of the attracted insects. This organic 

farming not only increases vegetable crop yield, 

but also provides a food source for pollinators. 

Overall, I gained a wider view on both 

conservation and agriculture as a whole and 

learned the significant environmental impacts of 

agriculture, positively with cover crop organics, 

and negatively with intensive herbicide and 

pesticide treatment. 

 The last day of my internship was spent at 

the Missouri State Fair where I assisted Dr. Terry 

Woods in presenting the significance of milkweed 

to the public. This gave me a great opportunity to 

help others understand the importance of 

conservation and increase the awareness of 

milkweed and Monarch butterflies to our 

ecosystem. This internship inspired me to improve 

the biome here at Rock Bridge.  I have been a 

core leader for our Environmental Coalition as 

part of Rock Bridge Reaches Out for several 

years.  In September I started a Monarch 

Waystation here at Rock Bridge where our group 

planted over 30 milkweed and fall nectaring 

plants. The plants were donated by Dr. Tim 

Reinbach from the Bradford Research Center. 

Through this internship I learned the biological, 

chemical, agricultural, and sociological 

significance of protecting plants and their 

pollinators. 
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EXPLORING FAMILY, HOSPITAL PRACTICES AND HOLISTIC MEDICINE AT 

COLUMBIA'S MEDICAL FACILITIES 
Samuel Baumer 

 
 have long had an interest in pursuing 

medicine.  I am open to both traditional and 

holistic medical approaches because most 

doctors I know believe in the application of each 

depending on the circumstance.  I spent some time 

at South Providence Medical Clinic where I 

shadowed an Licensed Practical Nurse (LPN) 

named Brianne. In this  family clinic setting, 

LPNs are responsible for walking the patient to 

the room, taking vital signs, updating current 

medications, and recording patient concerns. 

There were many patients waiting for service 

every time I visited and I realized that LPN, 

physician, and patient interactions were shortened 

to keep up with the numbers of visiting patients. 

 Later I showed an Registered Nurse (RN) 

named Jean in the Neurology Unit at the 

University Hospital. Almost all of the  nurses a 

this hospital work three 12-hour shifts per week. 

At the very beginning of her shift, she sought 

updates on patient conditions and their care as 

they were transferred to her. She had a 79-year-

old with a cerebrospinal fluid (CSF) leak, a 54-

year-old stroke patient who was completely 

paralyzed on their left side, and a 46-year-old 

patient who was being monitored after a spike in 

seizure activity. After the transfer of care, she 

went to each patient to update a set of vital signs 

and deliver medicine. The epileptic and the CSF 

patients were both fully conscious and ordered 

their own breakfast from the hospital cafeteria. 

The stroke patient however had to be fed through 

a feeding tube connected to his stomach. His 

medications had to be crushed and poured in as 

well. I asked a few of the nurses on the floor 

about the best and worst parts of their jobs: the 

worst was when a patient dies, or when you sense 

their depression from surviving a devastating 

event that will require someone to care for their 

basic needs for the rest of their lives. All three 

nurses agreed that the best part of nursing was 

when makes a significant recovery after a major 

event or setback. While the patient care seems 

very rewarding, I noticed that these nurses spent 

about an hour per patient with daily updates of 

information into the computer. 

            At the Cardiology Unit of the University 

Hospital I shadowed an RN named Diocelina. She 

I 
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is a travel nurse from Wichita, Kansas, and is 

contracted at University Hospital for 18 weeks 

since the beginning of January. She likes being a 

travel nurse because it pays better and lets her see 

a variety of patients, hospital settings, and parts of 

the country. She contracts through and 

independent nursing company, where she simply 

searches for a city and it lists all of the available 

jobs there. She says this is great for nurses who 

like to travel.  She can stay at Extended Stay 

Hotels and uses three-month contracts to travel to 

states where she can go surfing, skiing, rock 

climbing, and visit attractions all across the 

country. She had five patients, which made her 

day seem very busy to 

manage all of them 

although she did complete 

one patient’s update while I 

was there. Due to the 

unavailability of nurses and 

the increasing number of Americans that are aging 

and experiencing chronic health problems, many 

nurses have too many patients and when they are 

unable to do a complete an in-depth report, it 

makes it harder for the next nurse to compare 

results to search for improvement. In this setting I 

encountered a patient who was rude and 

ungrateful to all of the nursing staff who was 

trying to help him. He was really quite 

unreasonable and I realized how challenging it is 

to provide good care for someone who is difficult. 

 When I shadowed in the Emergency Unit 

of the University Hospital I worked with an RN 

named Sammi. Her first patient was a male with 

Stage 3 liver cancer who just had a stint replaced 

one day earlier. He was feverish and had stomach 

and back pain, and his dementia further altered his 

mental status. I quickly learned that in the 

Emergency Department (ED) nurses are much 

more autonomous than nurses on other floors. ED 

nurses can start IVs and drug administration for a 

patient before a doctor has seen the nurse or the 

patient. They also spend much less time on patient 

information sheets and much more time directly 

with the patient. Another patient was a female 

who came because her body started shaking and 

she was nauseous during dialysis earlier that day. 

Another patient who came in was a psychiatric 

patient claiming to be hearing voices, having 

thoughts of suicide, and experiencing withdrawal 

after not drinking alcohol for a couple hours. All 

psychiatric patients must go through the ED 

before being admitted to the Psychiatric Center 

and are required to change into red scrubs to 

identify them. He had been 

in the ED before and while 

he claimed his withdrawal 

was getting more serious, 

his vitals were unchanged 

and he wasn’t perspiring. I 

was told by the medical staff that he was likely 

faking in order to get something. Another patient 

came in claiming he was seeing the Knights of 

Templar and they were threatening him. He had a 

history of drug use for 40 years. Because he was 

not a restraint risk, he was not required to change 

into the red scrubs. Overall I enjoyed ED a lot 

because it was always bustling, every patient was 

significantly different, and the nurses were given 

much more authority. 

 During my Emergency Medical 

Technician clinical, I worked a shift with Medic 

151 at Boone Hospital. The first six hours were 

spent sitting in the office waiting for a call, which 

was not super exciting. Then the next five hours 

were spent on two calls and one transport. None 

of patients were critical so the lights and sirens 

were not required. It was good to get hands-on 

experience and have patient contacts. For the last 

hour, I hung out in Boone Hospital’s Emergency 

" He was really quite unreasonable 

and I realized how challenging it is to 

provide good care for someone who is 

difficult." 

 



P a g e  | 13 

 

INVESTIGATIONS | RBHS 2016-2017 

Room taking vital signs for triage to get more 

time in the emergency setting while the 

ambulance crew filed the patient care reports for 

the rest of their shift. 

 At Focus on Health, I observed several 

spinal realignments with Dr. Curt Kippenberger, 

Dr. Andrew Maloy, and Dr. Chris Collier. I also 

observed dry-needling, which is an ancient Asian 

method to trigger muscle contraction. It is not 

covered by most insurance companies, but has 

been proven to be very effective nonetheless. 

Chiropractic medicine, on the other hand, is 

covered by most insurance companies. Most 

patients come in come in complaining of chronic 

pain. The physician will seek the source of the 

pain and then offer exercises to encourage faster 

healing. A man with muscle pain in his forearm 

was tested for his mobility and his restricted range 

of motion indicated the source of the problem was 

overuse of his shoulder. The tightness from 

overuse restricted nerve and muscle function in 

his lower arm. This is a great example of how 

holistic treatment works. 

 Overall, each of these shadowing 

experiences provided me insight into a variety of 

medical professions and the daily life of each.  

I’m very grateful to all of the physicians and 

registered nurses who opened their worlds to me 

as it has helped me to think on what kind of 

situation an lifestyle suits me and would make me 

most effective in helping people heal. 

 

 

 

 

 

 

  



P a g e  | 14 

 

INVESTIGATIONS | RBHS 2016-2017 

WORKING ON THE TRUE LIFE FUND AND DIY DAY FOR  

THE TRUE/FALSE FILM FESTIVAL 

Bridger Bjornstrom 

 
his past year I have had the opportunity to 

work alongside the core leaders of the 

True/False Film Festival. Allison Coffelt 

is in charge of educational outreach and served as 

my internship host.  She put me in charge of 

several activities leading up to and during the 

festival. Our two largest areas of interest were the 

True Life Fund charity and the Do It Yourself 

(DIY) day during the festival. 

 After an introductory meeting early in the 

year Allison had us focus our 

time on organizing a game 

show at Rock Bridge. She 

wanted us to put on a version 

of a popular show at True 

False called Gimme Truth 

where local filmmakers create 

short comedic documentaries 

and a panel of judges decides 

whether the films are fact or 

fiction. We initially ran into issues when we 

couldn't secure the PAC for Gimme Truth. Allison 

was disappointed but on such short notice there 

would not have been enough time to get the word 

out and fill the entire PAC or gym. We decided to 

use one of the large studies rooms and got our 

Classical Ideas and World Religions teacher, Mr. 

Irwin, to host our show. While it wasn’t as large 

as we hoped for, we were able to get students to 

attend and contribute money towards the True 

Life Fun.  Perhaps in the future this concept can 

be developed into a larger event where students 

make their own short films which they submit to 

the show. In retrospect, we should have enlisted 

Rock Bridge’s Film Studies teacher, Holly Kerns. 

I bet she could have gotten more involvement, 

perhaps even assigning her film students to make 

short films for us. 

 After Gimme Truth was finished we 

started having weekly meetings downtown at 

Ragtag in preparation for the actual True/False 

festival. This is where we began a Columbia-wide 

promotional campaign for the True Life Fund to 

collect donations during the festival.  The True 

Life Fund is a charity 

based around the subjects 

of a few chosen films that 

are premiering at True 

False.  

Last year the True Life 

Fund had three films 

where donations were 

encouraged to help the 

film subjects in their situations.  The most 

memorable of these was Sonita. Sonita was a film 

about a teenage female rapper from Afghanistan  

T 

" Our job during the festival was to 

collect donations for the Rainy family 

at all screenings of Quest. This 

donation collection was very 

successful as most people donated 

upwards of five dollars, some even 

donated fifty or more." 
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who used pain she experienced in her country to 

inspire her music. Sonita was a big hit at the True 

Life Film Festival and at Rock Bridge and so 

along with Allison we had the idea that this year 

the True Life Fund should only feature one film. 

This was because one film would be easier to 

promote and the funds gathered could have a 

larger impact if there is only one beneficiary.  

During one of our meetings we had a screening of 

our True Life Film which was called Quest. It 

featured the Rainy family, a black family in 

northern Philadelphia, with financial troubles as 

well as neighborhood crime issues. Their cycle of 

poverty and frustration influenced every member 

of the family but they persevered nonetheless. The 

actual Rainy family was able to fly in for 

True/False and were greeted with a warm 

welcome from the audiences and staff. Our job 

during the festival was to collect donations for the 

Rainy family at all screenings of Quest. This 

donation collection was very successful as most 

people donated upwards of five dollars, some 

even donated fifty or more. 

 The last major project that we had to work 

on was the DIY day, where Columbia Public 

Schools invites all sophomores . This is a day 

where students from all around the Missouri area 

come to True False to watch one of the more 

popular films and participate in workshops that 

highlight the arts in Columbia. My role in all of 

this was mostly support, I ran errands and helped 

create some crafts which were used during DIY 

day. Because my role mostly involved setting up 

the festivities I also signed up and participated in 

two very interesting workshops: Art Zone and 

Screen Printing.  I’m pretty sure this day inspired 

sophomore students to explore art and enjoy and 

learn from documentary films on subjects and 

issues they may have never considered. 
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ENHANCING GRAPHIC DESIGN SKILLS  

AT THE COLUMBIA AREA CAREER CENTER 

Aliyah Blackburn

his semester I have been interning for the 

Strategic Communications Manager, 

Amanda Brown, at the Columbia Area 

Career Center. I had asked my Digital Media 

Studio teacher, Mr. Sasser, if there was anyone he 

thought would be in use of an intern hoping to 

pursue graphic design. Fortunately, Mrs. Brown 

was in need of an intern, and she worked in the 

building, making it easy for me to go to her office 

after checking in with Mr. Sasser. I work within 

her office at a separate computer. It allows me to 

work on projects she is too busy to work on at the 

moment, while giving me the chance to receive 

immediate feedback from her once I have 

completed an assignment. 

            At the beginning, I 

was asked to create web 

banners for the various 

holidays, in order to post 

information about them 

on the Career Center’s website, social medias, and 

television in the high school office. I designed the 

different banners in Adobe Illustrator and Adobe 

Photoshop. Some of the holidays included the 

normal Thanksgiving, Veteran’s Day, etc., but I 

was also meant to add  

 

holidays celebrated at the Career Center, such as 

HOSA Week, Business Awareness Day, etc. After 

the final design was approved by Mrs. Brown, I 

reformatted each design to fit the appropriate 

measurements for a desktop banner, a mobile 

banner, Facebook, Twitter, Instagram and as a 

slide for the main office’s 

television. 

            This internship has 

given me the chance to work 

alongside a professional, as 

well as design an image that fits a particular 

theme. For example, the banner I created for 

Presidents’ Day included red, white, blue and 

stars, in order to evoke a patriotic message. 

Additionally, my eye for design and my artistic 

abilities have grown under the leadership of Mrs. 

Brown. Through this internship, I have already 

noticed an improvement in my skills with 

programs such as Adobe Illustrator and Adobe 

Photoshop. I am learning more advanced 

techniques with things such as colors, textures, 

filters and other types of effects. 

T 

' This internship has given me the 

chance to work alongside a 

professional, as well as design an 

image that fits a particular theme." 
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With the completed web banners, I am currently 

working with Mrs. Brown and Mr. Goddard, a 

welding instructor at the Career Center, to design 

a hoodie that conveys how taking a welding class 

would create a sense of enrichment and lead 

students down the welding career path. By 

working with different mediums, such as digital 

images, flyers, and now clothing items, I am 

touching upon new ideas with the flexibility to 

take graphic design to new places. 
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LANGUAGE IN THOUGHT AND ACTION: HELPING ASSIMILATING ENGLISH 

LANGUAGE LEARNERS WITH LILIA BEN AYED AND DR. FLORE ZÉPHIR 

Maryam Bledsoe 

 

nternational students deal with many 

roadblocks to their education. Cultural 

acclimation is hard to achieve as a newcomer 

to America. In a study by Jonathan D. Weller at 

the University of Cincinnati, international Chinese 

students felt at a disadvantage because “they did 

not understand American culture, generally 

possessed weak to moderate English language 

communication abilities, and had a natural 

tendency to associate primarily with other 

Chinese students” (Weller, page ii). The same 

roadblocks affect high school international 

students of all backgrounds. 

                High school education for international 

students in Columbia occurs chiefly through 

English Language Learners (ELL) classes. 

Students are placed in ELL classes based on 

proficiency and grade level. In ELL, students 

practice various skills that will help them succeed 

in learning English for academic and informal 

situations. They use textbooks that incorporate 

multicultural literature of varying genres, like 

short stories and memoirs. Many ELL students 

take ELL Resource as well, which acts as a study 

hall for students to work on various assignments 

with the help of an ELL teacher. Students come 

from many different backgrounds, and students 

come from all over the world for many different 

reasons. 

                The central problem that ELL students 

struggle with is, of course, low proficiency in 

English. This problem is one that feeds into a host 

of others. Low proficiency in English makes it 

challenging for students to perform well in other 

classes, since there is a language barrier between 

the teacher and student and all class materials will 

be in English. In addition, students must take 

extra time outside of regular class to re-learn and 

absorb information. 

                Further, many ELL students are 

refugees. This problem extends beyond just 

English proficiency and into basic math, writing, 

and reading comprehension skills. Many students 

in the our ELL program are from troubled areas 

such as Iraq and Somalia. These students have had 

an often interrupted education, preventing them 

from building solid foundations in basic skills like 

addition, subtraction, multiplication, and reading 

comprehension. When these students come to 

Columbia Public Schools, they are given the W-

APT (WIDA-ACCESS Placement Test), a 

I 
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screening test for English proficiency. Students 

are then sorted according to score, with a score of 

0-1 indicating a lack of English proficiency, 1-2.9 

indicating low English proficiency, a score from 

3-5.9 indicating moderate English proficiency, 

and a score of 6 indicating English proficiency. 

Students with a lack of English proficiency are 

sent to learn at Douglass High School, taking ELL 

1. Students with low and moderate proficiency 

take the classes ELL 2 and ELL 3 at Rock Bridge, 

Hickman, and Battle. This is where my 

observations took place. 

                I tutored in an ELL 2 classroom for the 

first semester of the 2016-2017 school year. I 

helped Mrs. Ben Ayed 

during class and sometimes 

tutored students after 

school. In observing the 

students, I took note of the 

issues that they had with 

reading and writing, and in 

after school tutoring I took 

note of their problems in 

math and science. At the 

beginning of the year, 

students struggled most with sentence structure 

and grammar. Learning vocabulary was not as big 

of a deal for the majority of them. As far as math, 

many students had trouble with basic skills in 

addition, subtraction, division, and multiplication. 

Since all students coming into high school in the 

Columbia Public Schools system have to begin 

with Algebra 1, some students go through great 

difficulty due to not having an understanding of 

fundamental math. This often results in failing 

grades for students, preventing them from 

completing required courses on time and 

potentially hindering their post-secondary plans. 

                Ms. Ben Ayed, discussed her experience 

as the main ELL educator at Rock Bridge. She 

explained some of the most pressing problems her 

students have, noting their lack of foundational 

skills in math. In order to help with this, the ELL 

program has additional ELL classes for students, 

ELL Resource periods. In ELL Resource, students 

work through homework from other classes, take 

or retake quizzes and tests, and often relearn 

lessons from other classes. Students in core 

classes, like Social Studies, English, Math, and 

Science, have adult helpers in class so that they 

can receive additional help. Ms. Ben Ayed acts as 

helper for ELL 2 students in math and science, 

and often works one-on-one 

with students in ELL. 

Another teacher works with 

students in social studies 

and English. This is to 

provide support and help 

with language development 

of the students. ELL 2 and 

ELL 3 are classes that have 

curriculum based in 

building vocabulary, 

exposing students to different forms of writing, 

and to build students’ skills in grammar. While I 

observed an ELL 2 class, students read a variety 

of pieces, ranging from memoirs to folk tales to 

scientific articles. There are vocabulary lists and 

students have to write paragraphs on a fairly daily 

basis. All of these aspects of the ELL program are 

there to provide a support system for students in 

order to encourage them to hopefully continue 

their education past high school. According to an 

ELL instructor, many students end up continuing 

their education, despite problems like lack of 

resources for preparing for standardized testing 

like the ACT and SAT.  For some, especially for 

students who have had intermittent education, a 

" . The ELL program addresses these 

issues by providing students with 

support in their classes and a 

community for students to connect to. 

The burden then falls on native 

speakers to try to bridge the gap many 

immigrant students feel between them 

and the rest of the school community." 
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trade school may be their destination. Many 

students continue their education at a college or 

university, 

                There are some main components for 

full integration for new students in high school. 

Finding a social group, forming bonds with 

administrators and teachers, and being able to 

participate in extracurricular activities. Many of 

these aspects are harder to achieve for ELL 

students. 

                The adjustment for students coming to 

America is a difficult one. The students I observed 

mentioned feeling isolated from native speakers 

here, and this explains an aspect of their social 

groupings. These students, mostly freshmen in 

ELL 2, often said that they had few-to-no friends 

outside of ELL. The reason for this was 

consistent: lack of confidence in English. ELL 

provides them with a social group with somewhat 

similar backgrounds; students can find 

commonality in their stories. The students in ELL 

come from such a diverse array of circumstances, 

some are refugees, others are in Columbia 

because of a study abroad program, and some 

moved here with their parents/guardians who got 

a job in Columbia. Despite these disparate 

circumstances, students in ELL are able to find 

greater commonality among each other that is 

harder to find with native speakers. They each are 

learning a new language, coming from very 

foreign cultures, and they are each struggling to 

find their place in an already diverse school. This 

process of finding their place in not only a new 

school, but a new country defines the experience 

of ELL students. Many students struggle with 

finding their own social group beyond the ELL 

classroom, due to lack of confidence in English as 

well as trouble participating in school activities 

such as extracurricular activities. Extracurricular 

activities can be challenging for ELL students, 

often due to a lack of transportation or little 

exposure to opportunities outside of school. Since 

many ELL students, at least initially, find it 

difficult to make friends beyond the ELL 

program, they may not be exposed to 

extracurricular activities very often. 

                Twice a month I met with Dr. Flore 

Zéphir at the University of Missouri to discuss 

what I observed in the ELL classroom and 

cultural acclimation in general. She is very 

knowledgeable and was able to take her empiric 

understanding of language acquisition and apply it 

to the circumstances of ELL students we 

discussed. 

                The ELL program is dedicated to the 

unique problems ELL students face. ELL students 

struggle with finding their own place within a 

diverse community and continuing their education 

despite considerable roadblocks, many of which 

stem from lack of proficiency in English. The 

ELL program addresses these issues by providing 

students with support in their classes and a 

community for students to connect to. The burden 

then falls on native speakers to try to bridge the 

gap many immigrant students feel between them 

and the rest of the school community. I am 

grateful to Mrs. Ben Ayed and Dr. Zéphir for their 

guidance and advice.  I plan to study languages 

when I go to University of Chicago in the fall.  
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ANALYZING MEAT AT THE UNIVERSITY OF MISSOURI AT ECKLES FOOD 

SCIENCE DEPARTMENT UNDER DR. ANDREW CLARKE AND TAYLOR HARPER 

Allyson Bond 

 
his semester I did a EEE internship at the 

Food Science Department at the 

University of Missouri. Going into it I 

was nervous because I was afraid that I didn’t 

have the knowledge or background to go straight 

into a laboratory setting. Taylor Harper, the 

graduate student I worked with was very and 

helpful in introducing me to a food science lab. 

She started by teaching me about the equipment: 

how to use it and how to gather data from it. We 

spent a couple of days learning about the 

equipment by using some of the excess sample 

from an former trial. The focus of the food 

research was on testing for additives in prepared 

meats, particularly sausage.  We tested additives 

to ground turkey and then injected them into test 

tubes using a jerky cannon. We then cooked them 

in a water bath and ran tests to analyze texture, 

pH, water activity, water holding capacity, and 

moisture content.  We all know that adding fiber 

to our diets is good for health. One of the research 

goals is a way to add fiber to prepackaged meats 

like sausages. A challenge of doing this is that 

adding fiber can destroy the texture of the meat 

and cooking yield. Cooking yield is difference in 

size between the raw meat and the cooked meat.  

We joked that what Ben Franklin supposedly said 

at the Continental Convention was true: Laws are 

like sausages. Everyone wants them, but it’s better 

not to see them being made!          

  The next week I helped her run through her trial. 

I worked with the raw turkey sausage for the first 

trial run and then worked with the cooked turkey 

sausage for the second run. The raw was easier to 

use when gathering texture analysis, pH, water 

activity, and moisture content. The cooked was 

easier to work with for measuring texture 

analysis, and water holding capacity. The fiber 

component we worked with was psyllium husk 

powder. We did trials with .06%, 1.0% and 1.5% 

along with a control sausage without added fiber 

to verify our results were valid.. 

            The following week Taylor wanted me to 

work on my own mixture of ingredients. She 

T 
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asked me to choose an additive for the sausage. I 

did research on different spices. I wanted a spice 

that was healthy and gave vitamins that a lot of 

people are missing. I ended up choosing ground 

cardamom. Cardamom helps with digestion 

issues, depression, oral health, cold and flu, and 

has many essentials vitamins including niacin, 

pyridoxine, riboflavin, thiamine, vitamin A, 

vitamin C, sodium, potassium, calcium, copper, 

iron, manganese, magnesium, phosphorous, and 

zinc. When I did my trails, Taylor had already 

measured out my ingredients before I arrived. I 

ran a test with a control and a 1.0% ground 

cardamom. Included in the 

control was calcium alginate 

which is a binder to hold the 

meat together. The main visual 

difference with the ground 

cardamom was the color of the 

turkey sauage was a little 

darker, which we agreed is 

actually more visually 

desirable besides helping to 

bind the turkey together. 

Further, the cooking yield resulted in a turkey 

sausage that was plump, moist, visually appealing, 

and full of fiber and vitamins not usually found in 

turkey sausage, or any sausage for that matter.  

We all agreed that these were good additions and 

it was recommended that this trial be recreated in 

a food-grade laboratory.  I feel so lucky to have 

had this internship experience and owe a debt of 

gratitutde to Dr. Clarke and Taylor Harper for 

helping me to understand the processes in a food 

science laboratory and giving me the opportunity 

to see what food science has to offer.  I am 

looking forward to attending Mizzou in the fall 

and majoring in biochemistry. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

"I feel so lucky to have had this 

internship experience and owe a debt 

of gratitutde to Dr. Clarke and Taylor 

Harper for helping me to understand 

the processes in a food science 

laboratory and giving me the 

opportunity to see what food science 

has to offer." 



P a g e  | 23 

 

INVESTIGATIONS | RBHS 2016-2017 

EXPLORING WILDERNESS MEDICINE AT NATIONAL OUTDOOR LEADERSHIP IN 

BOULDER, CO 
Elliot Bones 

 
 used to cringe whenever someone mentioned 

CPR (cardiopulmonary resuscitation). I felt it 

was my duty as a citizen to know CPR, but I 

didn’t have any grasp of the concept other than 

the flamboyant chest compressions that I’d seen 

on television. What I really wanted was a feeling 

of preparedness, a feeling that I wouldn’t be a 

bystander during someone’s time of need. I 

decided to satisfy both my desire for a baseline 

medical understanding and my love of the 

outdoors by completing WFR training.  

 Over the summer I completed an 80 hour 

wilderness medicine training program through 

NOLS (National Outdoor 

Leadership School) that 

certified me as a WFR 

(Wilderness First 

Responder). The WFR 

program is designed to 

combine leadership and 

medicine in a wilderness 

setting. I’d heard about the program through 

friends at an expedition based summer camp, but 

never seriously considered it until I saw someone 

get a dislocated shoulder while on a white water 

rafting trip. I watched the WFRs react to the 

situation, and was very impressed by the calm, 

intelligent, and professional manner with which 

they handled the situation. They responded with a 

cool urgency, and I decided that I wanted the 

ability to respond to an emergency with 

knowledge and  composure, just as they had.  

 The WFR Training Program covers 31 

different medical topics including the patient 

assessment system, legality issues surrounding 

medicine, spinal cord injuries, neurological 

emergencies, splinting, and wound care. The 

course that I took in Boulder, Colorado, lasted 10 

days, consisted of eight hours of material per day, 

one break day, and two four-hour night sessions. 

The course is geared to provide a, “high level of 

wilderness medical training” to anyone in an 

outdoor leadership position. For me, the course 

not only provided a high level of medical training, 

but also adaptability, social, and leadership 

experience. 

 Class began at eight in the morning, in a 

traditional class setting. 

From there, we’d move 

around the classroom or go 

outside to practice the new 

techniques we’d learned, 

using our fellow classmates 

as fake patients. 

Roleplaying gave me 

experience as both a responder (helping me learn 

how to treat different ailments and how to calm 

patients, and as a patient, which allowed me to 

empathize with real-life patients experience. As a 

responder I treated: spinal cord injuries, wounds, 

neurological injuries, and many other issues. As a 

patient, I was thrown from a hot air balloon, 

crushed by an avalanche, and bitten by a 

rattlesnake. The multitude of scenarios that I 

faced, as both a responder and patient helped me 

to practice my medicine skills, learn patient care, 

and stay calm in emergencies.  

I 

" The multitude of scenarios that I 

faced, as both a responder and patient 

helped me to practice my medicine 

skills, learn patient care, and stay 

calm in emergencies." 
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 The main difference between wilderness 

medicine and urban medicine is improvisation. In 

wilderness medicine, you might be hours or even 

days from help requiring you to improvise the 

materials that you need. This could mean using a 

t-shirt as a sling, a plastic bag as an occlusive 

bandage, or rocks as head stabilizers. My favorite 

improvised treatment was a full leg splint. There 

are many ways to make a full leg splint, including 

laying the leg on a sleeping pad lined with a 

sleeping bag, centering the leg on the pad like a 

hot dog, curling the pad and bag around the leg, 

using 6 triangular bandages tied around the length 

of the leg to hold everything in place and provide 

rigidity, and finally applying one more triangle 

bandage to bring the extra pad and bag at the end 

up to the end of the foot and, if necessary, 

immobilize the ankle. During a night rescue 

scenario, I was able to put this splint to use in real 

life. While climbing a rock-staircase, one of our 

group members twisted her knee, and I was tasked 

with responding. Although the injury wasn’t 

serious, it gave me a chance to practice 

responding to an emergency, administering the 

patient assessment system, and treating an 

ailment.  

 The course culminated in a practical and 

written exam administered over the course of a 

day.  I passed both tests, and the knowledge and 

leadership experiences that I gained are 

immeasurable and applicable in nearly every facet 

of life. 

  

I am held in spinal alignment while being treated for 

an open chest wound in a simulation. 

 

My night-time rescue crew poses after evacuating the 

scene due to the presence of a mountain lion. 
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INTERNING WITH THE NEWSY.COM, THE FUTURE OF ONLINE NEWS 
Julia Bower 

 
 have only had three jobs that I aspire to be 

when I am older. All three had the central 

theme of benefiting the greater good. At first 

it was a teacher because I enjoyed helping others 

learn new things. Then, I decided I wanted to help 

in a different manner, so I changed to becoming a 

fertility doctor to help those who are unable to 

have a child on their own. Once I did more 

research and discovered the time that it took to 

specialize in this field, I realized I wanted to put 

the effort into something I was truly passionate 

about: educating people through broadcast 

journalism. Often times, the news media is 

portrayed negatively due to false news and of 

gossip journalism. I believe that journalism is a 

way to express opinions on important matters and 

allow the efficient spreading of world and local 

news. In order to grow as a society we must learn 

from what we have done in the past and 

journalism is the central key to gaining such 

knowledge. 

 Since I don’t really know what I 

specifically want to do within the umbrella of 

broadcast journalism, I decided to intern at a more 

modern news outlet and, frankly, what I believe is 

the future of news. Newsy a 

video news network that 

produces short-form 60-

second news videos that 

provide breaking news and 

updates across U.S. and 

world news, policy and 

politics, science and health, entertainment, 

technology, business and sports. Newsy was 

founded by Jim Spencer in 2008 and was acquired 

by the E.W. Scripps Company for $35 million on 

January 1, 2014. It won the national Edward R. 

Murrow Award for its documentary, "The War 

and Money Project," in 2015. Newsy delivers 

video content available in on-demand and linear 

formats on over-the-top (OTT) services, and at 

newsy.com.  Newsy is headquartered in 

downtown Columbia, 

Missouri, but has four 

other U.S.-based offices in 

Cincinnati, Chicago, New 

York, and Washington, 

D.C. 

 Two days a week I 

got to its downtown Columbia location above 

Umbria and Cold Stone Creamery to work on 

various projects associated with their production 

process. So far, I have shadowed each step in how 

I 

" Whether or not this is what I do long 

term, it has given me experience that I 

believe will give me an extra boost 

when I start my college journalism 

classes at the University of Missouri." 
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a video is put together, written and been critiqued 

on news scripts, and learned how to gather visuals 

to support a good story. I am now learning how to 

produce a video in Final Cut and create a project 

based off a given script.  I feel that I have learned 

a lot about this form of journalism and strongly 

believe that this is where the future of news is 

going. Most people these days have a short 

attention span and need their news in an efficient 

manner. Newsy provides such information in 

short and attention grabbing videos that are 

visually pleasing. Whether or not this is what I do 

long term, it has given me experience that I 

believe will give me an extra boost when I start 

my college journalism classes at the University of 

Missouri. I am grateful to the many people at 

Newsy, such as Tori Partridge and Christina 

Hartman, who let me shadow them and create 

content for them.  If you haven't tried Newsy 

before, download their phone application or go to 

their website at http://www.newsy.com   
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INTEGRATING ONLINE MARKETING FOR KMIZ'S INTEGRATED MEDIA 

CONSULTANT AMY HUDSON 
Alyssa Carinder 

 
igital marketing is one of the fastest 

growing sectors of the marketing world. 

Due to its relationship with technology, 

it is a field that is constantly changing and 

improving. Knowing this, I was delighted to have 

the opportunity to learn more about the field this 

semester as it is a probable job outlook for today’s 

marketing majors. At my internship, I learned the 

ins and outs of the digital marketing world under 

the News Press Gazette’s integrated media 

consultant for Mid-Missouri, Amy Hudson. I 

learned of the various online marketing tactics 

carried out by a company which included geo-

fencing, retargeting, pre-rolls, and targeted 

display.  

 While learning about these tactics, I was 

able to realize how many were used on me on a 

daily basis. For example, have you ever online 

shopped for an item and 

noticed an ad for that item 

pop-up on your FaceBook 

feed  or online newspaper 

the next day? This is what 

they call retargeting as 

marketing companies track 

your online behavior and 

then send out ads to you 

based on those behaviors. 

While I was somewhat 

familiar with most tactics, geo-fencing was a 

tactic I was completely unaware of. Geo-fencing 

involves a company putting a “fence” around the 

GPS location of a business and tracking mobile 

phones that enter that location. If your mobile 

phone is found to be at that business, you have a 

chance of receiving a mobile ad for the company 

within a thirty-day period. In fact, Faurot Field at 

the University of Missouri has this!  This is a 

newly developing tactic as businesses are just now 

discovering that this opens the door to essentially 

sabotaging competitors through fencing their 

locations. In other words, 

they can ensure that their 

competitor’s clients will 

receive ads for their 

company in hopes of 

persuading that client into 

switching allegiances.  At my 

internship, we used all of 

these tactics to develop well-

rounded marketing 

campaigns for our clients. 

 To put it simply, Amy’s position requires 

her to work with KMIZ’s account executives to 

develop and carry out digital advertising 

campaigns for their clients. This means that my 

internship involved sitting in on a lot of meetings. 

D 

" My internship has benefited me as a 

soon-to-be marketing major as I have 

an idea of what my future looks like in 

the marketing world the growing 

digital sector. So the next time you 

attend a Mizzou football game, don’t 

be surprised if your phone knows 

you’re shopping for a mower!" 
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During the average day, Amy has two to three 

meetings which could be with the entire 

marketing team at KMIZ, with a single account 

executive, or with a client of KMIZ. Through 

these meetings, I was able to learn about the 

levels of professionalism required for various 

situations. 

 One of the 

most memorable 

parts of my 

internship was seeing 

the development of 

Husqvarna’s digital 

marketing campaign 

from the very 

beginning. 

Husqvarna is a 

company that offers a 

full range of forest 

and gardening outdoor power tools including lawn 

mowers, chainsaws, and robotic mowers. In my 

second week of interning, Amy was able to take 

me to the Husqvarna regional meeting in which 

she presented her digital campaign suggestions to 

a room full of Husqvarna store owners. After that 

meeting, Amy was invited to give the same 

presentation to the Tennessee regional meeting. 

After her initial proposals, we had a client list of 

around fifteen Husqvarna stores. Throughout my 

months at KMIZ, I was able to watch not only the 

development of Husqvarna campaign but also get 

to see them go live online. Through my internship 

at KMIZ, I learned a lot about the digital 

marketing world. Not only was I able to learn the 

various tactics used, but I was also able to see 

what was needed to carry out the entirety of a 

digital marketing campaign. My internship has 

benefited me as a soon-to-be marketing major as I 

have an idea of what my future looks like in the 

marketing world the growing digital sector. So the 

next time you attend a Mizzou football game, 

don’t be surprised if your phone knows you’re 

shopping for a mower! 
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INTERNING WITH JONATHAN SESSIONS AT GRAVITY, AN APPLE AUTHORIZED 

RETAIL SERVICE PROVIDER  

AND ASSISTING SENIORS WITH IPADS AT BEDGORD WALK 
Siddhant Chaurasia 

 
pon moving to Columbia, Missouri from 

Singapore in the year of 2015, I actively 

sought an internship in the field of 

technology. I’m grateful to Jonathan Sessions, one 

of our school board members for offering me an 

internship at his store, Gravity. Mr. Sessions 

opened Gravity in 2015 as an Apple Authorized 

Retail Service Provider to perform repair and 

service requests on all Apple authorized products 

for customers. Services range from screen 

replacements for iPhones to 

diagnostic tests on Apple 

devices that may seemed to 

be failing. Located 

conveniently in the heart of 

downtown Columbia, my 

internship hours mainly were restricted to the 

weekends and on certain weekdays such as during 

vacation or school holidays. Within the region of 

Columbia, there weren’t too many startups that 

catered to my passion and pursuit of Apple and 

technology, I’m glad that Gravity could step in to 

fill this gap for me as a place for me to further 

pursue and develop my skills. 

 Over the last year, I’ve picked up and 

learned to apply many skills at my workplace. 

Coming into the internship, I already had 

significant experience in the fields of 

programming and design as I formerly attended a 

private technology high school in Singapore. Most 

importantly I have a strong love for Apple and its 

products. Under the leadership of Jonathan 

Sessions and my fellow colleagues at Gravity, I 

was able to quickly learn to apply my skills in the 

workplace. 

 My work hours modeled those of a full 

time job on weekdays during school holidays. On 

Saturdays, I’d work for a half-day from open till 

closing. During the first week of my internship 

here, I’d closely follow and shadow the work of 

my colleagues to learn more about their daily 

work patterns and techniques so that I can “get in 

the flow” with them as well. 

After learning their work 

habits and daily routine of 

the day, I was more than 

ready and excited to start my 

full day of work finally. At 

first, I started off at front 

desk. Being the main support and advisor, I aimed 

to greet each customer at the door with a smile 

and make sure that I could help them to the best of 

my ability and maybe make their day as well! 

Mainly, my job responsibilities consisted of 

talking to customers, checking them in, providing 

quick diagnostics and support, checking devices 

out, etc. Through this experience, I was able to 

enhance my communication and presentation 

skills through customer service. It always made 

me feel proud if I could make a customer happy 

or fix their problems for them with my expertise. 

The best surprise came for me when I met Gary 

U 

"  It always made me feel proud if I 

could make a customer happy or fix 

their problems for them with my 

expertise." 
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Pinkel and provided him support for his iPhone! 

 

 I eventually gained the expertise and 

training to move to the “back room.” Here, I 

worked with under the training and support of my 

colleagues to perform and learn more about how 

repairs are conducted. With this, I was on my way 

to start the hands-on experience of performing 

diagnostics and repairs on Apple devices. 

Primarily under the mentorship of my colleagues, 

I learned more about how to perform the initial 

diagnostics and testing on Apple devices upon 

receiving one from a customer. I then navigated 

through Apple’s GSX System of database repairs 

to perform the necessary repair of procedure 

according to Apple’s stated protocol. 

 Over the next few months, my job became 

rather routine at Gravity consisting of checking in 

customers, running diagnostics on faulty devices 

and then using GSX to perform repairs on the 

device. I was able to further develop my skills 

through this internship and later this year will be 

taking my Apple Certified Engineer Certification 

to be certified officially as an Apple Authorized 

Engineer. 

 Moving on into late 2016, I sought further 

opportunities in community service using my 

technical knowledge. Seeking Mrs. 

Struchtemeyer’s support, I contacted Bedford 

Walk to start such a program. Upon meeting with 

their activity advisor, Laura Roeder, I was 

successfully able to create a program to serve 

seniors wanting technical assistance. For eight 

weeks, I would head over to Bedford Walk and 

perform an hour of community service through 

training sessions for seniors with assistance to 

technology. In pursuing my passion in technology 

and the love for Apple, I performed this hourly 

training session to seniors in assisting them on 

how to use the iPad in their daily lives. 

Throughout the eight weeks I covered various 

aspects about the iPad such as iOS 10, iCloud, 

Camera and Photosharing, Facetime, iMessage 

and much more! 

 Through this experience, I learned lots 

about seniors too! I quickly learned to speak more 

slowly and use larger and bolder fonts on slides to 

make it easier on their eyes. To see their faces 

light up with understanding and excitement when 

they had been frustrated by technology before was 

its own reward. I am thankful to Laura Roeder for 

allowing me to assist and meet these wonderful 

people. 
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APPLICATIONS OF TECHNOLOGY IN MEDICINE: INTERNING AT DALTON 

CARDIOVASCULAR RESEARCH CENTER WITH DR. XIZOQIN ZOU 
Fei Cheng 

 
very year, millions of people around the 

world are diagnosed with cancer, a 

worrying trend.  Cancer treatments have 

remained the same for decades, usually involving 

excision and chemotherapy.  Both often have 

debilitating side effects on patients, and mortality 

rates remain high depending on the type of cancer 

and when it is diagnosed.  

However, recent 

technological developments 

in drug design may hold the 

solutions to these problems.  

  Last summer I 

interned on a weekly basis in Dr. Xiaoqin Zou’s 

lab at the Dalton Cardiovascular Research Center, 

where I’ve witnessed such a development 

firsthand.  I was introduced to structure-based 

drug design, which uses the structure of proteins 

as a basis for designing new ligands (drug-like 

molecules) by applying the principles of 

molecular recognition.  As a member of the lab, I 

assisted in the development of a molecular 

docking software, MDock, used to rate the 

binding affinity of drug-like molecules to 

proteins.  The higher a drug’s binding affinity 

scores, the more likely it would affect intended 

targets only, reducing potentially harmful side 

effects.  MDock could efficiently gauge the 

effectiveness of various cancer drugs, without 

having to test on patients. I was fascinated that 

computer algorithms could aid in the treatment of 

diseases in this manner.  In addition, Zhiwei Ma, 

Sheng-you Huang, Xiaoqin Zou, and I co-

authored a research paper on MDock and the use 

of molecular docking in drug design.  My separate 

research project on the subject yielded national 

recognition, as I was named a semifinalist in the 

Siemens Competition in Math, Science & 

Technology - one of six in the state of Missouri!   

Throughout the time I spent at Dalton, I felt I was 

part of something really amazing; we were 

breaking new ground in the 

development of cancer 

treatments, and more 

importantly, making a 

difference in people’s lives. 

This intern experience has 

made me through me realize the immense 

potential of technology to change the world for 

the better.  I am indebted to everyone in the lab 

who allowed me to enjoy this rich experience.  

E 

" This intern experience has made me 

through me realize the immense 

potential of technology to change the 

world for the better."   
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EXPLORING CATALYSTS FOR SOCIAL CHANGE IN ARGENTINA 
Kristine Cho 

 

or four weeks between June and July, I 

spent my summer abroad in Argentina. 

Traveling with 11 other students and two 

group leaders, we partook in a program with The 

Experiment in International Living that focused 

on photojournalism and social change. Our first 

couple of days were spent for orientation in 

Buenos Aires before we headed off for the bulk of 

the program, our homestay in the Columbia sized 

city of Rafaela, located in Santa Fe province. 

 The most impactful experience in the four 

weeks was at La Casa de Memoria, or The House 

of Memory. There, we learned about los 

desaparecidos, the 30,000 people who had 

disappeared during the reign of a military junta. 

La Casa de Memoria belonged to two of those 

30,000 people and stood as a reminder of the 

importance of the freedom of speech and 

expression, as well as a platform for events today 

that discuss those liberties 

and their role today as 

actions of the past still echo 

today, from the economic 

crisis and subsequent 2001 

December riots to actions 

carried out by the global 

agricultural consortium Monsanto that exploit 

Argentinian farms and families today. 

 However, the homestay experience was 

one of the most, if not, the most defining part of 

our program. All 12 participants were paired to 

live with a family for the majority of the program; 

in most ways we began to view them as our 

family. My homestay was with a family of three 

that mirrored my own. My host mother, Silvia 

Grimaldi, was an English teacher (albeit, she 

taught British English), and lived with her two 

daughters, Valentina and Virginia, who had an 

age difference similar to mine with my older 

sister. Living with a host family in a different 

country was an transformative experience. There 

is only so much one can learn from books or the 

internet when it comes to culture, and I learned 

about Rafaela, the Grimaldi’s, and even myself 

through living with my host 

family. I got the chance to 

practice my conversational 

Spanish and learned subtle 

dialects of Argentina and 

relished my exposure 

different foods and eating 

customs. 

 Each day, my host mother and I would eat 

a breakfast of postres at 6 a.m. and then head off 

to daily classes to meet with the rest of my cohort, 

group leaders, and Buenos Aires-based 

photographer, Karlos Sosa. From him, we learned 

the basics of photography, framing composition, 

and then moved onto learn how to make pinhole 

cameras. The Experiment and its partner 

F 

I got the chance to practice my 

conversational Spanish and learned 

subtle dialects of Argentina and 

relished my exposure different foods 

and eating customs." 

Graffiti in Rosario, Santa Fe. 
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organization in Argentina helped to organize a 

community involvement event where we, the 

students from abroad, would partner with students 

from Rafaela to teach how to make, use, and 

develop pictures using a pinhole camera. While 

taking photos, we discussed social issues with our 

Argentinean peers, including one girl named 

Agustina Acosta, or Agus for short. Agus and I 

compared and contrasted our societies on a range 

of politics and issues, most notably the treatment 

of women. The pervasive murders and acts of 

violence committed against women in Argentina 

is a serious problem that has resulted in a large 

movement named “Ni Una Menos”, or “Not One 

Less,” the voices of whom were seen all across 

the cities of Buenos Aires, Rafaela, and Rosario. 

 The walls of buildings were stenciled with 

politicized messages and the battle cries of Ni 

Una Menos. This street art and public 

demonstrations had  profound effect on me. We 

spent a lot of our time analyzing street art and the 

use of public spaces to get out a message, like 

Madres de Plaza de Mayo (Mothers of the Plaza 

de Mayo) who marched every Thursday, right 

outside the federal executive building, La Casa 

Rosada, to remember and rediscover the children 

that were relocated to loyalist families during the 

military junta. The walls of the cities we visited 

came alive amid the hundreds of voices that were 

spray-painted onto the space, from stencils of “Ni 

Una Menos,” to scrawled denunciations of 

Mauricio Macri, the current President of 

Argentina, to outdoor murals that commemorated 

the victims of street violence. My time in 

Argentina taught me the importance of these 

voices, the realities that they reflect, and the forms 

they can take, whether they’re across the dinner 

table as I’m practicing a foreign language or 

shouted into the street amid fellow demonstrators. 

If you’re interested in this life-changing 

experience, visit The Experiment in International 

Living at http://www.experiment.org/ 

 

 
 

 
 

 

 

 

Students lined up as they prepare for Argentina's 

July 9th  Independence Day celebration. 



P a g e  | 34 

 

INVESTIGATIONS | RBHS 2016-2017 

FROM SKETCH TO SHOWTIME: DESIGNING, SEWING, FITTING THE COSTUMES 

FOR ROCK BRIDGE HIGH SCHOOL'S PERFORMANCE ARTS PROGRAM 
Mariah Dale 

 
or both semesters of my EEE Internship, I 

worked with Victoria Mongillo, the Rock 

Bridge Performing Arts costumer. 

Throughout this internship I have worked 

alongside Mrs. Mongillo in her designing and 

fitting of costumes and clothing for a large variety 

of events. The internship unofficially began in the 

summer, when we met a few times to go over 

basic sewing techniques and machinery operating. 

Once the school year started, we fit our Men's and 

Women's Chorus and Concert Choir for their 

concert wear. Here I learned how to size formal 

wear, and tailor the clothes, such as hemming a 

skirt that is too long, so it best fits the student 

performer. We then moved on to fitting the Men's 

and Women's Chorus students in Renaissance 

wear for their Fall Madrigal Extravaganza. I once 

again learned to fit and tailor clothing to each 

student's unique body, but this time on a wide 

variety of costumes, such as princess dresses and 

pirate costumes.  

 When the fall 

musical rolled around, I was 

tasked with designing the 

costumes for two of the 

play's main characters, the 

queen and her son, the 

prince. I drew concept 

designs based on visions I 

had for the characters in a 

fashion sketchbook, and worked with Mrs. 

Mongillo and the actors to turn the sketches into 

real costumes. The queen had several extravagant 

costumes throughout the show that reflected her 

 
crazy and harsh nature, and the prince’s costumes 

started young and boyish, but changed to more 

masculine outfits as he grew and matured into his 

own person as the play progressed.  

 Throughout Show Choir season, I helped 

with fittings and construction of costumes, as well 

as their organization, repairs, cleaning, and 

upkeep. Now, we are approaching the Musical 

Theatre and Advanced Acting Showcase, where I 

will once again be designing costumes. This time 

however, I am creating 

costumes for 10 characters 

in a scene from The Little 

Mermaid. This especially 

has been an exciting 

challenge because we have 

had to create all these 

costumes from scratch, and 

along with working around 

modesty for the girls, it has 

been fun to try to make each outfit bright and 

unique in its own way. This internship has not 

only taught me valuable skills such as clothing 

repair and construction, but has been incredibly 

exciting and enjoyable no matter the occasion. I 

F 

"This especially has been an exciting 

challenge because we have had to 

create all these costumes from 

scratch, and along with working 

around modesty for the girls, it has 

been fun to try to make each outfit 

bright and unique in its own way." 
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am thankful to Victoria for all she has taught me 

and affording me this opportunity. 
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CULTIVATING YOUNG MUSICAL TALENT AT THE MISSOURI STRING PROJECT 

WITH DR. LESLIE PERNA 
Trentynne Davis

or this past year I've interned with the 

Missouri String Project. I got the 

opportunity to teach the violin, viola, and 

cello to young children between third and sixth 

grades. It has been personally rewarding to return 

to the program where I began learning viola with 

when I was in third grade. This program is 

directed by MU viola professor, Leslie Perna, who 

is also my viola instructor. 

As an intern, I started out by simply observing the 

classrooms and taking notes. It was important for 

me to get a sense of how much the students 

already knew so that I could know how best to 

connect and help them improve their musical 

talents. On Mondays and Wednesdays I work in 

the small group rehearsals, usually with the 

violins and violas. While I was technically 

interning with Professor Perna, I actually worked 

more directly with the college students who teach 

these classes. On Fridays, we have full orchestra 

rehearsals in which the violins, violas, and cellos 

all practice playing with each other. I generally 

lead the students in warm-

up stretches, rhythm 

patterns, or scales. I have 

learned from the other 

teachers the best ways to 

interact with these often 

excitable and unfocused 

children.  

 The most challenging experience of the 

entire internship was teaching private lessons. I’ve 

been afforded the chance to instruct a cellist, 

violist, and violinist. This requires a great deal of 

effort, responsibility, and competence. Playing 

viola has always come naturally to me and I am 

comfortable performing under pressure. I found 

that this experience of teaching young children to 

cultivate masterful practice 

techniques challenged, 

stretched, and enhanced my 

ability to connect, reframe, 

and improve these students' 

precision, performance, and 

expectations in ways I had 

not anticipated. I grew, not 

only as a potential music teacher, but as a person 

as well. While the majority of my students display 

musical talent beyond their years, I was regularly 

F 

" While the majority of my students 

display musical talent beyond their 

years, I was regularly and 

wonderfully reminded that they are 

fun, goofy kids--just like I was once, 

and still probably am."   
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and wonderfully reminded that they are fun, goofy 

kids--just like I was once, and still probably am. 

This experience reminded me to be kinder to 

myself with my own expectations and that, like 

most things, mastery requires a little daily 

tending, but not too much weight. There's not 

much point if there isn't fun in the endeavor. 

 

 The highlight of my week is working with 

the fifth and sixth grade orchestra conducted by 

Dustin Frieda, who was my first viola teacher and 

has been friend and mentor for more than a 

decade. In that orchestra, my main role is to 

model for the students the technical qualities of 

the specific piece as well as how to convey the 

passion within the piece. Since these students are 

older, they are generally easier to work with 

because they focus quickly and have been 

conditioned to strive for their best performance. 

My internship with the Missouri String Project 

has been incredibly rewarding and I am currently 

considering working with them full-time next year 

when I attend the University of Missouri to major 

in music. I am thankful to Dr. Leslie Perna for 

allowing me to participate in this project, for all of 

the graduate students who modeled good 

suggestions for working with young children, and 

all of the children whose skill made me marvel 

and wondrous, silly freedom made me smile. 
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PREPARING FOR DIY DAY FOR THE TRUE/FASE FILM FESTIVAL 
Ellen Dill-Hirsch 

 
or my internship this year I was given the 

opportunity to work at True/False Film 

Festival. Specifically, I worked on the 

education outreach team alongside Allison Coffelt 

and Kelly Famuliner. My main focus with 

True/False was preparing for DIY Day, a day 

which commences the festival weekend and is for 

Columbia’s high school youth to explore various 

art workshops after seeing a screening of a 

True/False film at Jessie Hall.  During this time, I 

was also given responsibilities every time I 

attended my internship such as sending out flyers 

by email, bringing information to school in the 

form of hand-outs, flyers 

and posters, and picking up 

important copies and 

documents to bring to 

meetings. 

 Upon beginning my 

work this winter at 

True/False, I met with 

Kelly Famuliner, who was interested in planning a 

large scale art project (to be decided at the time) 

to be displayed and carried during the True/False 

parade, a tradition in which people march through 

downtown at the end of DIY Day wearing 

costumes, holding art pieces and playing 

instruments. Another intern, Paige Rapisarda, and 

I spent many hours brainstorming and planning 

what this project should be. True/False Film 

Festival’s 2016 theme was the elements of the 

universe and atoms in the world around us, so 

Paige, Kelly and I thought it fit to construct some 

type of 3-D molecule to be carried on display 

during the march. After multiple meetings and 

research, we chose a molecule called Ethyl-

Radical to model our project after. We thought 

that the name of this molecule fit the fun and 

alternative style that True/False stands for, which 

was very exciting. The molecule was to be made 

out of seven large white beach balls, which had 

the letters D-I-Y D-A-Y spelled out on them with 

the seventh ball saying 2017. These beach balls 

were connected with cut pool noodles and 

connected to look like the original molecule, and 

carried in the march through downtown. 

Something we planned, as a way for the students 

at DIY Day to be more involved in the process of 

creating this large piece was for each of the balls 

to be at the workshops, so 

that the students attending 

would be able to 

sign/decorate the beach 

balls, before they were all 

brought together and 

assembled into the molecule 

for the parade.  

 RBHS interns and I were in charge of 

helping make sure that things ran smoothly at the 

True/False movie screening of I Am Not Your 

Negro. This involved attending a meeting 

beforehand, and coordinating with CPS faculty 

members upon arrival to help them and their 

students in the process of attending DIY Day such 

as helping with seating, holding rosters of 

attendees, and giving out information on 

workshops that students would be going to after 

the movie. I attended the workshop Artzone, 

where people created masks and painted them. 

The second workshop I attended was 

Screenprinting, with large ink screens set up and 

various things such as shirts and flags for 

F 

"The festival takes an entire year of 

planning, which is something my eyes 

have been opened to after being 

shown the logistics of how much goes 

into preparing for one weekend out of 

the year." 
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participants to choose to print on. Designs were 

offered for printing such as a few T/F logos and 

different art designs. 

 Since the passing of True/False Film 

Festival weekend, things are still very busy at 

True/False headquarters. The festival takes an 

entire year of planning, which is something my 

eyes have been opened to after being shown the 

logistics of how much goes into preparing for one 

weekend out of the year. I have seen this through 

doing wrap-up work at True False such as 

compiling lists of people and companies to send 

mailings to, preparing follow-up information to be 

sent to people, preparing documents for J-Day (A 

day for Missouri students to explore the MU 

journalism programs) as well as participating in 

discussions on DIY Day’s impact on the high 

school youth community.
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INTERNING AT THE MU INSTITUTE OF NANOPARTICLES IN RADIOLOGY WITH 

DR. RAGHURAMAN KANNAN AND DR. ABILASH GANGULA 
Ashwath Elangovan 

 
he summer before my junior year of high 

school, I began an internship at the 

Missouri Institute of Nanoparticles so that 

I could apply the knowledge that I have learned in 

my medical interventions class to practical uses in  

bioengineering research. However, on the first 

day that I entered the radiopharmaceutical lab, I 

realized that Dr. Raghuraman Kannan’s lab was 

going to teach me so much about a career in 

medicine. Sure enough, after more than 100 hours 

in Dr. Kannan’s lab, I have learned many 

invaluable skills about working in lab that I will 

use for the rest of my life. 

 Although I was clearly not as 

knowledgeable as the rest of the scientists in the 

lab, they were very friendly towards me, and 

helped me learn quite a bit about their work. I 

primarily worked with Dr. Abilash Gangula, on 

his current project to find a way to use Gold 

nanoparticles to develop a urine test to diagnose 

cancer by detecting ctDNA. Circulating Tumor 

DNA, or ctDNA, is a 

promising biomarker for the 

future of noninvasive cancer 

diagnosis. The T790M, 

KRAS, and BRAF 

mutations are all mutations 

that are involved with the 

development of cancer in an 

individual, and also can be detected in a patient’s 

urine. My job consisted of first making the gold 

nanoparticles to a certain concentration, then 

developing the padding used for the urine test, and 

then spreading the Gold nanoparticles on that 

padding. 

 For the first week and half, I was working 

on making a certain amount Gold Nanoparticles 

and concentrating them to 10X concentration, 

which at first seemed like 

an easy task. By making 

these nanoparticles, I 

became more familiar with 

the equipment in the lab, 

such as the various types of 

flasks, tubes, centrifuges, 

incubators, heating pad, and a spectrophotometer. 

Initially, I needed some demonstration with the 

new equipment, but soon I was able to proceed on 

my own. However after one failed attempt, I 

quickly realized that precision is extremely 

important in the lab, more important than I 

T 

"There are many things about medical 

research that I learned through my 

time at this lab, and I am confident 

that I will continue to apply those 

lessons for the rest of my life." 
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imagined it would be. If I made the nanoparticles 

incorrectly, the research would be inaccurate. This 

taught me to use caution and precision  to make 

the Gold Nanoparticles to the correct 

concentration. 

 The next few days, I made the padding for 

the urine test, which consisted of making sections 

of various different padding material, and putting 

them together. After creating the padding, I would 

have to add antibodies to certain regions,so that 

the target could be detected. In this step also, I 

realized that precision was again extremely 

important, and that each of my mistakes would 

cost the research lab time and money. After 

creating the pad for the urine test, I combined 

both of these products to make the actual urine 

test strip. However, I was unable to spread the 

gold nanoparticles properly, and only a machine 

could spread these minute nanoparticles evenly. 

So, we ordered a machine to spread the Gold 

Nanoparticles onto the padding, and when we 

tested the padding by running certain solutions 

across the padding, the target did give the signal 

for detection. Before school started, Dr. Kannan 

wanted me to present my project to the rest of the 

group, and doing that presentation was invaluable 

experience. I spent countless hours of work on the 

presentation because it was in front of many 

distinguished people, but they assured me to take 

the presentation very casually. I did, and the result 

was one of the best presentations that I have given 

in my life. 

 There are many things about medical 

research that I learned through my time at this lab, 

and I am confident that I will continue to apply 

those lessons for the rest of my life. One of the 

most important things that I learned is that you 

cannot be precise enough when working in a 

laboratory. All the researchers there work with so 

much precision because there is so much time and 

money at stake, and that precision should never be 

taken for granted. But above all, I have learned 

that although people work on different projects, 

research is done as a team, and teamwork is one 

of the most valuable aspects of a research 

scientist. Metaphorically, I’ve been reminded that 

sometimes it is the tiny things (nanoparticles)in 

the world that can make an incredible difference.  

I’m indebted to Dr. Raghuraman Kannan and Dr. 

Abilash Gangula for their guidance, trust, and 

mentorship.  It was incredible to be a part of this 

lab, and I’m excited to continue this research over 

the summer.  
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DOING RESEARCH IN ACL SURGERIES AT COLUMBIA ORTHOPEDIC GROUP 
Wilson Fitzgerald 

 
 have been interested in medicine since I was 

a young. My stepdad is a surgeon so I have 

listened to him talk about his patients and 

how he tries to solve their ailments. I also 

understand the dedication required to become a 

surgeon. Along with medicine, research is 

something that has interested me; compiling 

research helps doctors to know which treatment 

methods are most efficacious under different 

situations.  Dr. Patrick Smith is a nationally 

known orthopedic surgeon who specializes in 

arthroscopic surgery and sports medicine. He also 

compiles research for best methods. So at this 

internship, I worked with Dr. Smith’s research 

assistant, Jordan Bley. 

            The Anterior Cruciate Ligament, or ACL, 

is one of four primary ligaments that provides 

stability to the knee joint.  If the ACL is 

completely torn, it will not heal normally and 

sufferers will have symptoms of knee instability 

or a sensation of buckling of the knee. ACL repair 

and reconstruction uses a graft to replace the 

damaged ligament. The most common grafts are 

autografts using part of your 

own body, such as the 

patellar tendon of the 

kneecap or one of the 

hamstring tendons. Currently 

Dr. Smith is working on a study about the most 

effective approach for ACL repair. This study 

requires a multitude of data and it must all be 

compiled accurately. I served as an additional 

review of these cases looking for missing 

information. An important aspect was looking at 

the length and categorization of the graft that was 

used in the surgery.   Through this internship I 

have learned a lot about research and the daily life 

of being a surgeon. I have also learned a lot about 

the knee in the process. This 

internship is the best of both 

worlds as I was able to 

review multiple case studies 

and outcomes for research 

and watch cutting edge orthopedic surgeries on 

video. I am so very grateful to Dr. Smith and 

Jordan Bley for this opportunity. 

 

 

 

 

 

I 

"Through this internship I have 

learned a lot about research and the 

daily life of being a surgeon." 
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INTERNING WITH JACK MCMANUS, PROSECUTOR FOR  

THE CITY OF COLUMBIA 
Chase Ford 

 
olitics and law have been an interest of 

mine since the third grade when I 

proclaimed to my class that one day I was 

going to become Governor! Overtime I drifted 

away from politics, and instead wanted to focus 

on law, more specifically environmental law. If 

you asked me last year anything regarding how to 

become a lawyer, I would have awkwardly 

laughed and backed away slowly in response to 

the question. Law was simply an interest and I 

had no law experience beyond watching Law and 

Order: Special Victims Unit. This summer, 

though, I was granted the 

opportunity to expand my 

knowledge of the world of 

law, by working with the 

Columbia City Prosecutor, 

Jack McManus. He has 

nearly 30 years of legal 

experience. He has served 

as chief counsel of the Agriculture and 

Environment Division of the Missouri Attorney 

General's office, and has been an associate adjunct 

professor at the University of Missouri School of 

Law since 2014. In previous positions, he worked 

for the Tax and Environmental Enforcement 

Section of the Ohio Attorney General's office, the 

Ohio Supreme Court's Office of Disciplinary 

Counsel, and the Special Litigation Unit of the 

Missouri Attorney General's office. 

            Going in on the first day I had no idea 

what to expect and though it wasn’t 

environmental law, I was still really excited. After 

clumsily introducing myself to my new coworkers 

I watched my first courtroom session and 

attempted to pick up as much legal jargon as I 

could. I continued to attend courtroom sessions 

throughout the summer and it was my favorite 

part of my work day. Though the cases weren’t as 

emotionally driving as in Law and Order, well 

except for one case involving a woman requesting 

a trial by jury for a stop sign violation, and most 

dealings regarded paying fines or granting 

continuances, I was nonetheless fascinated with 

all of it. One colorful attorney in particular wore 

ornate cowboy boots every time I saw him in the 

courtroom; he would have a 

box full of cases, and after 

each trial the attitudes of the 

judge and the assistant 

prosecutor would change, 

as the situations were so 

different. From this, I 

realized each must be 

judged something on a case-by-case basis: the 

outcome of one speeding ticket can’t influence the 

next case on running a red light. 

            When I wasn’t watching the courtroom, I 

would work on miscellaneous tasks for the Mr. 

McManus. This work ranged from drafting 

information (a formal criminal charge), searching 

and recording prior offenses, filing parking 

tickets. Outside of these daily tasks, I was able to 

branch out and work on higher-level tasks. The 

biggest one involved when my boss asked me to 

research and analyze the Department of Justice’s 

investigation on the Ferguson court system. This 

was the most rewarding work I did over the 

P 

" I now have greater understanding of 

the legal system than I did when I 

started and I am very grateful to Mr. 

McManus for providing this 

internship opportunity for me." 
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summer because it provided a glimpse into what 

happens when people’s biases infiltrate the 

criminal justice system and the media.  I read and 

remarked how the Ferguson police officers would 

compete with one another to see who could write 

the most citations, and the court system allowed 

this to occur. In my analysis, I wrote about how 

these cases lead to future distrust between the 

people and the Ferguson court system, and how 

the prosecution must be aware of these events and 

work to close this divide in convictions. In many 

cases citizens were arrested multiple times and 

charged multiple court fees for one or two 

relatively minor offences. 

            As cliché as it sounds, the things I learned 

during my time at my internship will impact me 

for years to come. I was given the opportunity to 

see firsthand how one half the justice system 

operates, and I noticed one major thing:  During 

my first courtroom session, the assistant 

prosecutor pulled me aside and talked to me about 

punishment, and how the prosecution must 

understand and be aware of the myriad of 

contributing factors that influenced the defendant 

to commit a crime and how they likely feel 

coming in front of a court to defend their actions 

with the hope of mitigating their sentence. 

Punishment for punishment’s sake is not 

necessarily justice. The prosecution’s  job is not to 

just sentence fines and jail time at free will, but to 

work to ensure the defendants won’t break the law 

again, because they care about their futures and 

will strive to do better.  That conversation was 

enlightening  for me as we often see the justice 

system solely in stark terms through television 

shows aimed at providing strict, firm justice to 

perpetrators.  Most of the cases that our city 

prosecutor sees involve gray situations where all 

parties involved had circumstances where they 

were not on their best behavior.  Few want to lock 

up a teenager for life for a stupid, immature 

reversible action.  I now have greater 

understanding of the legal system than I did when 

I started and I am very grateful to Mr. McManus 

for providing this internship opportunity for me.  

On the last few days of my internship, Mr. 

McManus gave me a rundown of issues related to 

environmental law, and I’m now certain this is 

where my future leads. 
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HELPING GREG NAGEL REHABILITATE SPORTS INJURIES 
Kai Ford 

ast school year I broke my arm during 

football practice and was no longer able to 

continue playing. I was still interested in 

staying near the activity of the field and, after a 

few days, I found my way to the training room. 

Greg Nagel, the sports trainer, happily accepted 

my company and I began to get into the buzz of 

after school athletics. The feeling of the room 

never left and I was eager to truly learn about 

what it takes to be a good sports trainer.   

 During this school year I was able to fuel 

that curiosity and partake in a wondrous 

opportunity interning for Greg Nagel and learning 

the various skills required of sports trainers. I was 

regularly assisting with injury prevention and 

recovery on various levels.  

 Greg taught me how to operate the E-Stim 

machines, which utilize electricity to repair and 

stimulate muscle and tissue. Electrical stimulation 

is a modality used in physical therapy. It is the use 

of an electrical current to 

cause an effect on the 

tissue being treated. The 

most commonly used 

applications for electrical 

stimulation include: pain, 

inflammation, muscle 

spasm; healing skin incisions, healing bone 

fractures, muscle atrophy, and enhancing delivery 

of medication through the skin. Electrical 

stimulation will affect the body in many different 

ways including stimulating muscles to contract; 

stimulating nerves to decrease pain; increasing 

blood flow to speed healing and reduce 

inflammation; stimulating cells to reproduce and 

speed healing; and improving the flow of 

medication through the skin. I also performed 

duties likee taping jobs on ankles, wrists, etc. for 

every sport played at Rock Bridge. When not 

actively caring for athletes, Greg explained the 

workings behind the job 

itself. Sports trainers on 

every level are connected to 

teams and schools. 

Depending on the level of 

play, Sports trainers worked 

differing hours, sometimes 

with other sports trainers and sometimes alone. 

Greg’s position, similar to others working in 

schools, has him teaching a few classes on Sports 

Medicine and Health during the school day and 

staying after for athletes during their practices. 

The hours are often similar in length, based 

largely on the school’s schedule, with hours only 

L 

"It’s that emotion and pride that 

draws me to consider this occupation 

and after working with Greg, it is 

certainly a path I could take in the 

future." 
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lengthening to accommodate for home games that 

require Greg’s oversight. Everyone is welcome in 

the training room and the work Greg does has 

visible results and accomplishments as injured 

athletes recover and set off again to play and run 

for the sport they love. It’s that emotion and pride 

that draws me to consider this occupation and 

after working with Greg, it is certainly a path I 

could take in the future. 
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WORKING WITH DR. JERRY VAN SAMBEEK AT COLLEGE OF AGRICULTURE, 

FOOD AND NATURAL RESOURCES AT MU 

Elias Gaffney 

 

 can honestly say that I’ve always wanted to 

pursue a career in forestry, or any career 

dealing with natural resources.   I interned for 

Dr. Van Sambeek in the CAFNR (College of 

Agriculture, Food and Natural Resources) 

building on the campus of Mizzou.  While Dr. 

Van Sambeek was my main supervisor, I did work 

with a number of other individuals such as Dr. 

Mark Cogshell.  Unfortunately, while I was 

interning the weather was not very cooperative, so 

I only got a few chances to work in the field.  

Instead I spent a great deal of time inside doing 

lab work.  Because of this, my internship began 

and ended in a lab room smelling strongly of 

baked plant material, dirt and dust. 

 One of the many tasks I was assigned to in 

this lab was sorting grass samples.  The university 

had over past years meticulously seeded what they 

called an Alley Shade Lab with various grasses 

(in an organized fashion so that specific grasses 

could be located later), and 

had planted rows of trees to 

provide shade.  While I was 

interning at this lab, they 

were experimenting in the 

use of the isotope nitrogen-15 

as a form of fertilizer.  The 

majority of the alleys in the 

Alley Shade Lab were fertilized with nitrogen 15 

in order to not only determine how effective it 

was as a fertilizer, but also to determine how 

effectively the isotope spread throughout the plant 

from the roots to the blade.  Grasses were 

harvested from the shade lab were cleaned and 

brought to the university proper to be analyzed.  It 

was my job to make sure the roots didn’t have any 

clods of dirt clinging to them, to separate tree 

roots from grass roots, and to double check that 

the stray roots in the sample were in fact the type 

of roots the university 

wanted from that sample.              

 But I did more 

than just sort roots.  I 

sorted files of papers and 

experiments written both  

long ago and more 

recently.  I graphed weather patterns.  I manually 

ground soil samples from areas exposed to 

nitrogen 15 as well as areas not exposed to 

nitrogen 15, I used various machines to grind 

roots from both nitrogen 15 and non-nitrogen 15 

plants.  I also analyzed walnut kernels for Dr. 

I 

" Through this experience not only did 

I learn quite a bit about what it’s 

really like to be a forester, but more 

importantly,  I matured as an 

individual. " 
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Cogshell.  While grinding various root and dirt 

samples was easy, if slightly dirty, analyzing 

walnuts required a bit more focus.  Walnuts are 

amazingly healthy to eat, and can be produced 

fairly easily.  Walnut farming could be a great 

way to produce food for future generations.  Dr. 

Cogshell is working on genetically engineering 

the best walnut tree.  One that could, in a short 

period of time, produce high quality walnuts.  It 

was my job to determine what percent of the nut 

was kernel (easy division after weighing the 

whole nut and then just the kernel), and rate on a 

scale of 1-5 (1 being good) how veiny the kernel 

was, how dark the kernel was in color, and the 

overall quality of the nut.  So not only was I 

determining how effective that tree was at 

producing sheer amount of kernel, I was also 

analyzing how marketable the nuts were from that 

tree.  Nuts that were so veiny that they looked like 

zebras will not sell well.  This shows that forestry 

is applicable in many different facets of society. 

It’s not all science that applies only to plants in a 

narrow, restricted way.  It is an easily applied 

science. 

 Over the course of my internship, the 

weather cooled down, and I was able to visit the 

Alley Shade Lab.  Working in the field was much 

more enjoyable than in the lab, even if all we were 

doing was sticking stakes into the ground which 

marked what specific plant had been planted 

there.  While in the field I also practiced 

measuring the height of a tree using a camera-

looking device.  Basically it involved taking a 

picture of the tree at chest height, at the base, and 

at the top of the foliage.  Then the machine would 

calculate the height of the tree for you with that 

information, taking out all the math.  I also 

learned how to measure the diameter of a tree 

trunk by wrapping a special tape measure that 

measured diameter around the trunk of a tree at 

chest height.  The tape measure was called a 

diameter tape.  It was here, applying what I had 

learned, that I felt like I grew the most during my 

internship. 

 Through this experience not only did I 

learn quite a bit about what it’s really like to be a 

forester, but more importantly,  I matured as an 

individual.  My hours were such that it was almost 

like I had a full time job, which was a new 

experience for me.  Some of what I learned was 

about forestry, but a lot was just about life.  I am 

grateful for the guidance of Dr. Jerry Van 

Sambeek and Dr. Mark Cogshell and their 

graduate students, and I would absolutely 

recommend an internship at the MU CAFNR 

building for anyone interested in a career in 

natural sciences. I’m really excited about 

attending the University of Missouri in the fall 

and learning more. 
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INTERNING IN PHYSICAL AND OCCUPATIONAL THERAPY 

AT THE MU HOSPITAL AND CLINICS 
Erica Garrison 

 

ver my hundred hours of internship at the 

University of Missouri Hospital in the 

Physical and Occupational Therapy 

Department. I shadowed with several physical and 

occupational therapists including my mother, 

Lanette Garrison and Kelsey Wilkinson Sharon 

Austin.  The big different between physical and 

occupational therapy involves general to specific.  

Physical therapy involves gross motor skills, like 

balance and walking, while occupational therapy, 

involves fine motor skills like working with your 

fingers and cognition.  Once I was orientated 

within University Hospital, I assisted physical and 

occupational therapist when they needed help 

providing patient care.   

 We moved all over the hospital  My 

mother works in the NSICU, which is the 

Neurological Science Intensive Care Unit.  This is 

a challenging place to work as most of the patients 

have suffered significant strokes or traumatic 

brain injury.  Their road to recovery is decidedly 

mixed and they will likely only see small gains 

over a long period of time.   They will never be 

the person they were before.  When therapists 

have a patient who needs more assistance than 

one person, an intern or tech 

can help the therapist with 

tasks such as holding the 

patient at the edge of the 

bed while the therapist aids 

the patient with other 

techniques like 

coordination. If a patient is mobile but is a fall 

risk while walking then the intern or tech can help 

support him or her during therapy.  This was my 

main job with my mom and the other therapists.  I 

spent a lot of time helping  the patient walk  and 

assisting the patient and 

therapist throughout the 

therapy session. 

 This opportunity has 

taught me a lot.  I have 

learned that I plan to major 

in occupational therapy and 

am hopeful for how I can make a difference in 

O 

" I have learned that I plan to major 

in occupational therapy and am 

hopeful for how I can make a 

difference in people’s lives during the 

difficult road to self-sufficiency." 
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people’s lives during the difficult road to self-

sufficiency. A positive term I like that I learned is 

that the goal for neurological damage is to get the 

patient to their “highest living potential.”  What 

this looks like will be different for each patient. 

 One of the first patients I worked with 

helped me see the difference I can make. This 

patient had suffered from a stroke and lost lots of 

bilateral movement. He was also unable to speak.  

I assisted him with sitting at the edge of the bed 

while the therapist assisted him with eating. One 

week later, he was able to sit up mostly on his 

own and slowly feed himself. 

 Sadly, physical and occupational therapy 

is often an overlooked part of the health care 

team, particularly in terms of discharging a patient 

out of the hospital.  Therapists are often an 

understaffed profession within a hospital and 

depending on the need for rooms, sometimes 

patients don’t receive proper personal attention 

and therapy protocols when they leave.  With 

neurological damage, the  ideal discharge from 

the hospital involves moving to a nursing home 

with step-down care.  Some patients are opposed 

to this process and want to go directly home 

thinking that their spouse or family can care for 

them well enough.  This is frequently not the case 

and can lead to a high risk for falls and an 

ambulance back to the hospital.  

 One very positive story I can report is a 

child I know who was born with Torticollis, 

which involves anatomical distortion of a 

shortened sternocleidomastoid muscle. This leads 

to a person holding his or her head askew and 

often weak muscles on the side to which the head 

leans.  This child wore a weighted helmet and 

went to physical therapy regularly to strengthen 

his shoulders and arms on his weak side.  After 

six months of intensive therapy, his head position 

returned to normal and his muscles are now 

expected to be even in strength so he will not 

suffer the weakness or disfigurement of this 

condition. Lots of people don’t notice the 

importance of therapy weather physical, speech or 

occupational has on the rehabilitation of a person 

after an injury or illness. Therapy is a major 

component that allows someone to get to and 

maintain their highest living potential. To 

continue this journey I will be interning at 

Women’s and Children’s Hospital in the fall. 
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THEY DON'T JUST SMELL GOOD, THEY'RE GOOD FOR YOU: 

LOOKING AT ESSENTIAL OILS AS NATURAL MEDICINE 

Elizabeth Glass 

 
his semester I have been working with 

Trisa Hudson to learn more about helping 

others to live a natural and healthy 

lifestyle. She runs a consumer mail order business 

out of her home where she mixes essential oils as 

a natural alternative to synthesized medicines. I 

have had the opportunity to learn from her 

experience and gain knowledge about essential 

oils, which is a topic I have been interested in for 

several years. I was able to tailor the internship to 

fit my schedule and Trisa gave me assignments to 

research the properties and uses of herbs that are 

not only turned into oils, but also herbs for teas 

and other natural health alternatives. Essential oils 

have been used since early recorded history to 

support health and wellness.  Dating back to 3500 

BC, Egyptians were the first people to take 

advantage of aromatherapy and aromatic herbs 

and included their use for religious purposes, 

cosmetics, and as medicine. We know this 

because there are recipes using essential oils 

recorded in hieroglyphics. By 377 BC, the 

wisdom of the Egyptians spread to the ancient 

Greeks. In fact, Hippocrates, the most well-known 

physician of the time, used essential oils to treat 

his patients. Additionally, there are almost 200 

references to the use of essential oils in the Bible.  

It was in the 10th century, after the fall of the 

Roman Empire, that the Arabian Empire followed 

the Greek, Roman, Indian and Chinese teaching of 

using oils for medicine. It was during this time 

that Persian physician Avicenna perfected the 

distillation process of essential oils. In more 

modern times, French chemist and perfumer Rene 

Maurice Gattefosse learned that small amounts of 

the oils could be absorbed by the body and 

interact with its chemistry. In 1910, he used 

lavender oil to treat a burn on his hand. Today, 

essential oils are considered by many to be the 

leading edge of natural products. 

 Essential oils are not even oils; rather, they 

are very concentrated plant extracts.  An essential 

oil is simply the leafy part of a plant that is 

distilled into a potent oil. A single drop of 

peppermint essential oil is equivalent to 28 cups 

of peppermint tea.  5,000 pounds of rose petals are 

required to distill 1 pound of pure rose oil, making 

it one of the most precious and expensive oils on 

the market.  The amount of plant material required 

for distilling explains why some oils are more 

expensive than others.  And yet, since we only use 

a small amount of essential oils at a time, even 

oils that are expensive are often considered to be 

very economical. Many essential oils have been 

documented, through research, to have many 

beneficial properties. Lavender is best known for 

its relaxing effects on the body, but it may also be 

used to cleanse cuts, bruises, and skin irritations. 

Lemongrass oil can relieve headaches, abdominal 

and muscle pain, and act as an astringent, kills 

T 
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germs and deodorizes bad smells. It also safely 

repels bugs! Further the fresh smell of lemon can 

boost energy. European doctors routinely 

prescribe oils to be taken internally, in addition to 

or in place of pharmaceuticals. When they are 

applied to skin, they are absorbed easily and 

carried by the bloodstream to every cell in the 

body within minutes.  They can increase oxygen 

uptake, enhance absorption of nutrients, enhance 

longevity and help our bodies detoxify.  By 

simply inhaling therapeutic grade oils, we can lift 

up our mood and increase our feeling of 

peacefulness and well-being. Less than one 

percent of the entire plant species population 

produces essential oils. In the plant kingdom, 

there are more than 250,000 different plant 

species. Of those, there are 

about 450 plant species that 

produce useable essential 

oils, though just 125-150 

can be used in Therapeutic 

Aromatherapy. Many of the 

others are used in perfumery and other industries. 

 Mrs. Hudson routinely teaches classes on 

the use of essential oils.  I’ve learned that purity is 

absolutely critical. Historically, essential oils have 

been used as food flavoring, as air fresheners, in 

veterinary preparations and for other industrial 

uses, so the quality of the oils was not important.  

Today, 95% of the world's essential oils are 

created for industrial use.  Many of the oils found 

on the market, even in health food stores, are of 

low quality. Essential oils aren’t regulated or 

certified by the USFDA. Most of Mrs. Hudson’s 

clients are seeking an all-natural alternative 

source of treatment because they are sensitive to 

synthesized byproducts. It is important to know, 

though, that there are very few FDA regulations 

on the production of oils, so many companies 

dilute the oils so that they don’t have the potency 

needed to create improve health. Mrs. Hudson 

suggests the brand DoTERRA because they 

process their product in order to gain the status of 

CTGP (Certified Therapeutic Grade Product). 

This means that some of their oils can be taken 

internally as well as topically and aromatically 

because they have been processed into a pure and 

healthy product. If you go to their website you’ll 

see recipes and ideas to use essential oils. To test 

your oil for purity, place just one drop on a piece 

of white paper (computer printer paper is ideal) 

and let it dry. If an oil ring is left behind, it’s not a 

pure essential oil. There are exceptions, as some 

oils are deeper in color and heavier in consistency 

and can leave a slight tint behind, though it 

shouldn’t be greasy. Those exceptions include 

sandalwood, patchouli oils 

and German chamomile. 

 Part of the research 

that I have been doing is for 

food recipes that the oils 

can be used in as well as topical treatments for 

direct affectation and entrance into the blood 

stream and aromatic treatments that are less potent 

immediately, but last longer. Mrs. Hudson was 

wonderful with all my questions and I was able to 

get hands-on experience with mixing the oils into 

topical treatments. The majority of essential oils 

do need to be diluted before use to avoid a 

potentially dangerous reaction, but there are some 

exceptions to this. Those acknowledged by 

experts as safe to use undiluted, though sparingly, 

include: tea tree essential oil, German chamomile 

essential oil, lavender essential oil, rose geranium 

essential oil and sandalwood essential oil.  My 

internship with Mrs. Hudson took me beyond 

essential oils. My family has always loved to 

drink herbal teas, and recently, one of my 

mother’s favorites has been a tea that helps her to 

fall asleep. She has always had difficulty falling 

" Mrs. Hudson was wonderful with all 

my questions and I was able to get 

hands-on experience with mixing the 

oils into topical treatments." 

 



P a g e  | 53 

 

INVESTIGATIONS | RBHS 2016-2017 

asleep, but the tea, which has nothing but herbs, 

has been a huge part of helping her to stay healthy 

and well rested. I loved the thought of being able 

to create a mixture of natural herbs to help 

someone else feel well rested, without the dreary 

tiredness that my mother experienced when she 

took over-the-counter sleep aids. 

 I didn’t really know what to expect going 

into this internship, because I had no real 

experience in the world of holistic health. 

However, Mrs. Hudson was wonderful and she 

shared so much information about the power of 

oils and herbs. After college I want to own my 

own small business and I’m now considering the 

holistic health field like Mrs. Hudson. The 

internship has been such a great opportunity for 

me to explore this interest and learn how to help 

others 
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INTERNING WITH LANETTE GARRISON IN OCCUPATIONAL THERAPY 

AND GREG NAGEL IN PHYSICAL THERAPY 

Hallie Greer

 
uring second semester I interned in 

occupational therapy with Lanette 

Garrison at the University Hospital. A 

regular day in my internship includes following 

Mrs. Garrison on her neurology and neurosurgery 

rounds listening to how patients are doing and 

discussing their future treatment needs. After 

rounds, we would return to her office and review 

patient charts to determine future treatment. 

Assessing patients with cognitive and physical 

neurological impairment is complex: It includes 

asking patients to follow a pen with their eyes, 

repeating the months backwards, and asking them 

to recall names and addresses of close relatives. 

We also assessed their ability to perform everyday 

tasks such as dressing, bathing and brushing their 

teeth. To someone who has neurological damage, 

simple tasks can seem overwhelming.  

 Suffering neurological damage through 

accident or stroke can be devastating for patients 

and their families. At this 

internship I have gotten to 

see how occupational 

therapy helps these patients 

to reacclimatize to their 

normal lives as much as 

possible. I have also seen 

how it helps people to 

accommodate to new 

situations and circumstances. I have learned a lot 

about working in a hospital environment and how 

it can be really hard and that there are tough days 

when patients don't seem to be improving, but in 

the end it is 

rewarding to help so many people. I'm grateful to 

Mrs. Garrison for sharing the ups and downs of 

this work with me.  

 Another interest of mine is Sports 

Medicine, so I also interned with the athletic 

trainer at Rock Bridge, Greg 

Nagel. He showed me how 

sports injuries are handled 

and how he helps athletes on 

the road to recovery. I really 

enjoyed this too, because I 

have been on the other side 

as the athlete receiving 

treatment. In my internship I helped Mr. Nagel 

treat athletes suffering from a variety of injuries. 

Some common ones were back and leg injuries. 

What I learned is that most of these athletes only 

need a little bit of daily conscientious treatment to 

help them heal back to normal. I helped Mr. Nagel 

D 

"I have learned a lot about working in 

a hospital environment and how it can 

be really hard and that there are 

tough days when patients don't seem 

to be improving, but in the end it is 

rewarding to help so many people." 
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with setting athletes up with the TENs machines 

for pain management, getting ice or heat packs for 

treatments, cleaning treatment pools and making 

them ready for the next athlete, and bringing 

things such as water coolers to sports teams 

practicing after school. It was impressive to see so 

many athletes working so hard to get better and 

heal themselves as efficiently as possible. I got to 

talk through a lot of injuries with Mr. Nagel who 

was so kind in sharing his significant knowledge 

and experience with me. 

 Both of these internships have helped me 

to plan for college. I have decided to major in 

health sciences and decide from there what 

aspects of therapy I want to specify. I am very 

happy I got the chance to do these internships 

because it helped me a lot in planning for my 

future.  

 Below are some pictures I took at the 

training room that show a little of what the room 

looks like. It includes the treatment pools which 

can be hot or cold to help athletes warm up their 

muscles and use for injuries. 
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PROMOTING PUBLIC HEALTH IN NINGXIA, CHINA 

Amy Gu 

 
ast summer I traveled to Ningxia  with 

several students from China who, like me, 

want to become a physician. Our goal was 

to promote public health and attend to medical 

needs in this isolated autonomous region in north-

central China. Its main inhabitants belong to the 

Hui ethnic minority and practice Islam. Hui 

nationality is descended from the Arabic and 

Persian merchants who came to China during the 

7th century. The people who live here are 

somewhat suspicious of modern medicine and 

outsiders in general. Few seek regular modern 

medical attention and prefer to treat themselves 

with traditional Hui medicine, a combination of 

ancient Chinese medicine and Arab-Islamic 

medicine. Many families were reluctant to meet 

with our medical team as they feared we might 

influence them to stray from their long-held 

traditions.  

 One family in particular was open to us. 

Rong Wang, a widowed mother of two children 

inside the rural village of DaGouYan greeted us 

warmly and invited us inside her home. Her 

family’s knowledge base, religious beliefs, 

culture, and occupations set their background well 

apart from my modern, urban American lifestyle. 

I am an American-born Chinese, raised 

bilingually in a medical family who incorporates 

the Chinese culture into our lifestyles. But despite 

all that, I can hardly say we had any connections 

at all. 

 As farmers in a rural area, villagers like 

Wang have few dietary options: their meals 

 

typically consist of eggs, vegetables, and rice--all 

flavored with lots of salt. Although they keep 

livestock, it is for sale, not consumption. Even in 

occasionally eating lamb on special occasions, 

Wang is an exception as many Hui frown upon 

consuming ruminating animals. The Hui have a 

long list of diet taboos: they do not eat fowl, fish, 

and of course, pork. When we took Wang's blood 

pressure we  noticed it was unusually high. 

Hypertension is common among these people 

given their diet.  I noted the names of the 

L 
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traditional medications they 

were taking and advised her to 

reduce her family’s 

consumption of table salt. I did 

realize  salt could help supply 

minerals needed for their heavy 

daily labor on a farm, and that 

changing just this one habit 

might be very difficult for their 

family. 

 Aware that Wang could 

have chosen to reject my 

advice, or might forget it after I 

left, I knew my influence might 

be limited. It all came down to 

how well I was able to 

convince Wang and her family by make a lasting 

impression of my genuine want to help during the 

time he allowed me into her home. The realization 

of the significance of trust hit me: there were 

many families we attempted to reach out to who 

shunned us, not even let 

our team near their homes.  

We also ran into 

challenges with local 

healers who practiced Hui 

medicine and discouraged 

villagers from listening to 

us.  

 Wang not only to let me interview her and 

her children about their private health habits, she 

seemed genuinely interested in listening to my 

suggestions on how to improve her family's 

health. She was gracious and kind, and 

comfortably gave information most villagers 

would deem too private. We even shared a small 

meal.  Occasionally we rang into language 

barriers as the Hui incorporate Persian words as 

well as one of the over 300 subtle dialects of 

Chinese.  Rong and I may have been different in 

countless ways, but I was reminded that we can 

bridge these barriers with deference, kindness, 

and sincerity.  Ron's love for her children and 

openness that our medical team might help them 

was inspiring. Even when the odds of improving 

human health seem 

insurmountable, given desire 

and ability to improve, there 

should never be anything 

limiting my ability to try. 

 My family and I will 

be returning to the same village to visit Wang and 

her family again next summer. What I have 

obtained from my experiences in DaGouYan are 

priceless and this village and the people living in 

remain in the back of my mind when I sit in AP 

Biology, help my father in his lab at the Dalton 

Cardiovascular Research Center at MU, and plan 

my own premedicine  program. This internship 

has tested my ability to incorporate, assimilate, 

and look at a situation from multiple points of 

view. I hope to contribute my experiences to peers 

" Even when the odds of improving 

human health seem insurmountable, 

given desire and ability to improve, 

there should never be anything 

limiting my ability to try." 
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and the community back home and use it to reach 

out to each other and the community around us.  

 Although not directly related to my 

internship, I think it's worthy of noting the 

surrounding Helan Mountains are the site of 

prehistoric rock carvings and the massive Western 

Xia tomb complex, with its 1,000-year-old 

imperial mausoleums. 
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INTERNING WITH DR. DENNIS ABERNATHIE AT  

THE COLUMBIA ORTHOPEDIC GROUP 

Molly Gunter 

 
hroughout my entire life I have been 

surrounded by adults that work in the 

health care industry. My mom was a nurse 

in the cardiothoracic ICU and my dad is an 

orthopedic surgeon. I have never imagined myself 

working in any other field and always pictured 

myself as surgeon. This year I have had the 

opportunity to intern with Dr. Abernathie at the 

Columbia Orthopedic Group. Dr. Abernathie is a 

spine surgeon and a very close family friend. The 

time that I spent with him this past year was some 

of the most fun I have ever had while learning. 

Ever since I was little, I can remember Dr. 

Abernathie being a stand out adult figure in my 

life. He is one of the most intelligent people I 

have ever met and has always asked me questions 

that really made me think. What sets Dr. 

Abernathie apart is his eagerness to know more. 

He never stops learning and growing his 

knowledge. I learned just how important that skill 

is in this line of work through my time with him. 

  

 I began shadowing Dr. Abernathie in early 

September and jumping in right away following 

him around in clinic. Before he went into see any 

patients, he would first look at their films (x-rays, 

MRI, CAT Scan, Bone Scan, etc), medical 

history, and notes about previous visits if they 

were not a new admit. He would talk me through 

what the films were showing and is he saw any 

issues. We would then go into the room to see the 

patient where he would perform a few physical 

exams with the patient that involved manipulation 

and strength tests. Dr. Abernathie was very 

attentive of what the patient was telling 

him and was sure to ask and answer any questions 

with the patient. Many of the back issues that we 

saw dealt with lower back pain as a result of 

hyperextension of the back, weakness in the core 

and back, and tight hamstrings, heal cords, and 

hip flexors. In this case, he would recommend 

physical therapy and a back brace. He would 

always tell the patient to start with the least 

invasive procedure and if that did not alleviate 

pain and mobility, to come back and he would 

explore other options. On the occasion that 

physical therapy and the brace did not help the 

patient’s lower back pain, Dr. Abernathie would 

order further tests, like a bone scan and and MRI. 

The bone scan would show which areas and joints 

in the back were particularly inflamed. During a 

bone scan, they inject you with some dye and 

check to see where the dye goes a few hours later. 

On the scan, dye will accumulate in areas that are 

inflamed. An MRI would give Dr. Abernathie a 

much more detailed picture of the bones, disks, 

and spinal cord of the patient’s back than an X-

ray. With the information that he got from the 

new scans, Dr. Abernathie would then have a 

T 
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conversation with the patient about their treatment 

plan and what the next step was. Dr. Abernathie 

found it very important that the patient understood 

what was wrong with their back and why he was 

recommending a particular treatment course. He 

on several occasions noted to me that he found 

that patients typically listened to him and healed 

better when they knew exactly what was going on, 

all the possible complications, and what to expect 

regarding healing time. I found clinic especially 

interesting and learned a lot about the thought 

processes doctors go through to arrive at the right 

treatment plan for a patient. No patient is the 

same, which requires 

doctors to have effective 

problem solving and 

critical thinking skills to be 

good at their jobs. Dr. 

Abernathie has taught me 

that the way in which you 

interact with a patient is 

very personal and individualized to them. Some 

patients respond to tough love and others need 

more of a gentle approach when it comes to 

lifestyle changes needed to help back problems, 

such as weight loss, tobacco and alcohol use, etc. 

Learning how to interact with patients is such a 

huge part of the job of a doctor. 

 Aside from clinic every week, I also had 

the opportunity to go into to surgery with Dr. 

Abernathie on occasion. The first time I got to see 

him was for a 7 a.m.surgery. This was the most 

excited I had been in a long time. The whole night 

I kept waking up because I thought I was going to 

miss my early alarm. Dr. Abernathie performed a 

three-level fusion with interbodies. It was by far 

one of the coolest things I have ever seen. The 

mastery and precision that was involved during 

the surgery was magisterial. Throughout the entire 

surgery, Dr. Abernathie talked me through and 

ask me questions about what he was doing. I 

walked out of that OR with such a rush. All of the 

surgeries that I have seen since have given me the 

same feeling and showed me how wonderful the 

world of medicine is. This whole experience has 

further cemented my passion for medicine and its 

power to do so much good for people. 

 During my time with Dr. Abernathie, he 

talked a lot about ways to live a healthy lifestyle 

to preserve bone and tissue health in the back as 

long as possible with patients. He always 

encouraged patients to make 

sure that they had regular 

blood tests to check for 

vitamin D levels as it is 

crucial to bone health. Dr. 

Abernathie was also careful 

to monitor bone density, 

especially for women to make sure that they 

didn’t develop osteoporosis. Whenever we saw a 

patient who smoked or used tobacco, he was 

never shy about telling them how bad it was for 

their bone health and could cause the structures in 

their backs to deteriorate faster as a result. 

 The opportunity for students to shadow 

people in work fields that interest them is one of 

the best things Rock Bridge offers through EEE 

internship. There is nothing like firsthand 

experience to show a student the daily life a job to 

see if this is an area we would like to pursue in the 

future. I learned and had much more fun with Dr. 

Abernathie than I could have in a classroom. I 

would recommend EEE internship to any students 

whether or not they plan to go to college, trade 

school, or the work force.  

 

" The opportunity for students to 

shadow people in work fields that 

interest them is one of the best things 

Rock Bridge offers through EEE 

internship." 
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INTERNING WITH THE COLUMBIA ORTHOPEDIC GROUP 

Justin Hajicek 

 
 have always had an interest in medicine, but 

it wasn’t until after my internship with the 

Columbia Orthopedic Group that has 

confirmed that I want to become an Orthopedic 

Surgeon.  Over this past summer and fall 

semester, I have been blessed with the opportunity 

to follow multiple doctors and physician’s 

assistants (PAs) at the Columbia Orthopedic 

Group.  This experience has allowed me to 

witness amazing surgeries and procedures that 

alleviate people from pain and greatly improve 

their lives. 

 For my internship, I spent most of my time 

with doctors either the COG clinic or in surgery.  

Dr. Thornberg, Dr. Schultz, 

and Dr. Meyer were doctors 

that I only followed in the 

clinic.  Dr. Thornberg does 

family medicine and is a non-

operative doctor who sees 

anything from keens to foot 

and groin pain.  While 

following Dr. Thornberg, I got to see several 

corticosteroid injections and a PRP (Platelet Rich 

Plasma) injections.  These injections are used to 

fill a bursa sac with fluid and relieve some of the 

pain in the patients' joints.   

 Dr. Schultz is another doctor at COG, but I 

shadowed him working at the Boone County 

Family Health Center.  At the Family Health 

Center, Dr. Schultz gave corticosteroid injections, 

fitted patients with leg braces, and referred those 

needing surgery to Advanced Radiology and the 

COG.  About 70% of Dr. Schultz’s patients do not 

speak English, so he spoke with the patients and 

asked them questions in Spanish.  Dr. Schultz is a 

family medicine doctor and sees just about 

everything.  He says he loves the opportunity to 

reach out to a diverse group of people through 

working at the Family Health Center.  It was 

really cool to follow Dr. Schultz in the clinic 

because it gave me an opportunity to put my four 

years of Spanish to good use!  In order to be a 

good doctor in the clinic, you have to have 

excellent communication skills.  You have to see 

the patient as a person, not just a medical case 

classification.     

 Dr. Meyer specializes in the spine, and 

generally operates with a scope and a monitor to 

avoid possible 

complications of more 

invasive procedures.  I 

followed Dr. Meyer and 

his PA, Mrs. Norris in the 

clinic.  Most of their 

patients were older and 

suffered from chronic 

injuries, mostly in the SI joint. The sacroiliac joint 

or SI joint (SIJ) is the joint between the sacrum 

and the ilium bones of the pelvis, which are 

connected by strong ligaments. In humans, the 

sacrum supports the spine and is supported in turn 

by an ilium on each side. 

 Dr. Yehyawi was a doctor that I spent time 

with both in the clinic and in surgery.  I followed 

Dr. Yehyawi and his PA, Jeremy as they checked 

on post-op patients and as they operated in the 

O.R. I got to scrub in and see an ACL 

reconstruction and a rotator cuff repair.  Dr. 

Yehyawi is a relatively new sports medicine 

I 

" Through my EEE Internship, I not 

only had the chance to see surgeries 

that not very many people will see in 

their lifetime, but I was also 

introduced to the field I now want to 

study in college." 
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doctor and sees mostly knees and shoulders.  The 

urgery atmosphere was a lot different than what I 

ws expecting.  I expected it to be dead silent with 

a heart monitor beaping, but instead, the O.R. 

environment is made to make the surgeon as 

comfortable as possible.  Dr. Yehyawi had 

country music playing and was talking to Jeremy 

and the other nurses and scrub techs in the room 

while he operated.  While I liked getting to talk 

with the patients and watch Dr. Yehyawi and the 

other clinic doctors interact with them, watching 

surgeries was my favorite part of my internship. 

 Dr. Tarbox was another COG doctor that I 

followed in surgery.  He performed a medial 

meniscus repair in under an hour with a scope.  

He trimmed away the frayed tissue and then 

suchered the remaining meniscus back together.  

He then preformed a shoulder manipulation under 

anesthesia.  He told me to feel the patient's 

shoulder as he tested its flexibility, then I felt the 

ligaments stretch and pop and he performed this 

manipulation to improve her flexibility. 

 I also shadowed Dr. Oliver, who 

specializes in fractures.  I only folled Dr. Oliver in 

surgery because he spends most of his time in 

surgery and only a little in the clinic.  Dr. Oliver 

did a radius and ulna hardware removal and 

restabilization surgery, and then a femur hardware 

removal and destabilizations with artholysis on 

the right knee.  Dr. Oliver is a very skilled doctor 

and only needed about 90 minutes for each 

procedure.  His work with compound fractures 

really interested me.  I could potentially see 

myself in his shoes someday.   

 Getting to follow so many doctors is an 

opportunity that I don’t take lightly.  I feel blessed 

to have the trust of the COG doctors both as they 

talked with patients in the clinic, and as they 

operated on them in surgery.  Through my EEE 

Internship, I not only had the chance to see 

surgeries that not very many people will see in 

their lifetime, but I was also introduced to the 

field I now want to study in college.  This 

internship has assured me that I want to go into 

medicine and surgery.  It has given me the 

opportunity to see what it would be like to be and 

orthopedic surgeon, and has assured me that this 

is a career field I will follow. 
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VOLUNTEERING AT THE UNIVERSITY DERMATOLOGY CLINIC 

Mia Hale 

 
ast summer I had the opportunity to 

volunteer at the University Dermatology 

Clinic. I am very thankful for this 

opportunity because it gave me some insight into 

what a career as a dermatologist would look like 

day to day. I volunteered from eight to five 

o’clock two to three days a week, so it was an 

accurate simulation of what life as a working MD 

would be like. For me, it was the perfect 

opportunity to see if my dreams of becoming a 

dermatologist were a good match.  

 While volunteering, I witnessed many 

procedures and completed numerous tasks. An 

average day would consist of me showing up with 

my mom, as she works at the hospital as well, and 

walking over to the clinic. One of the biggest plus, 

I can’t deny, was getting to wear scrubs every 

day. Although, I learned the hard way that 

wearing your nametag is important, and being 

mistaken as a med-student or intern is not as fun 

as it sounds. When I arrived on the second floor 

and greeted the secretaries I would walk back to 

the doctor’s lounge to put my lunch away. After 

asking where I could be 

useful that day, I would 

begin whatever tasks I had 

been assigned. Most days I 

would start out doing some 

paperwork, and after that 

was done I would shadow 

the Attending Provider.  

 I was either on the 

patient care side or the MOH’s surgery side of the 

clinic. I thoroughly enjoyed seeing how both sides 

worked harmoniously with each other. Over at the 

surgery side of the clinic the doctors worked 

rigorously to restore patients to a healthy state.  

Some things I got to assist in were: melanoma and 

other skin 

cancer removal, facial reconstruction after surgery 

and assisting by cutting the sutures, laser wart 

removal, botox and lip injections. Having to wear 

surgical gloves, masks, and goggles really helped 

to show me what the reality 

of being a doctor would be.  

 One of the best parts 

of the experience was 

interacting with the patients, 

and hearing their many life 

stories. Many of the patients 

were elderly, and had many 

cautionary tales to tell. 

Most of them either farmed or gardened often, and 

came in with a variety of skin cancer. When I sat 

in the room observing and taking notes while the 

L 

"I volunteered from eight to five 

o’clock two to three days a week, so it 

was an accurate simulation of what 

life as a working MD would be like. 

For me, it was the perfect opportunity 

to see if my dreams of becoming a 

dermatologist were a good match." 
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doctor asked the patients questions, they often 

offered me some piece of advice usually including 

lines such as: “Don’t smoke!”, or “Always wear 

sunscreen, you don’t want to end up like me!”. 

These tidbits of advice were so encouraging to 

me, even though I might have heard them many 

times before. Each patient experience was 

completely different, and each one was valuable 

and contained a new lesson. 

 Nothing could have given me a more 

meaningful experience than the time I spent with 

Dr. Dyer, an MD specializing in dermatology and 

pediatric dermatology, and the other staff in the 

dermatology clinic. Dr.  Dyer was incredibly 

sociable and welcoming to me. Whenever I was 

new and didn’t know my place yet, or what I 

should be doing he would insist on me coming 

with him to see every patient. I will never forget 

this, and am so grateful that he took it upon 

himself to make sure I was having a real and 

worthwhile volunteering observation. This past 

summer I was able to gain many valuable skills 

that will greatly aid me in my future. I am so 

appreciative of the care and time they spent with 

me in order to give me the most authentic 

experience possible. 
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INTERNING WITH DR. DAVIC EMERICH IN BIOCHEMISTRY  

AT THE UNIVERSITY OF MISSOURI 
Chase Heim 

 
t the beginning of this semester I was 

debating on whether to major in 

biochemistry or biomedical engineering.  

I love the math involved in biomedical 

engineering, but I also love the way that elements 

react with one another in chemistry. After this 

semester of EEE Internship, I have concluded that 

a biochemistry major is where I belong. 

        Fortunately, Dr. David Enrich, an Associate 

Chair in Biochemistry at the University of 

Missouri allowed me to work on research in his 

lab at Schweitzer Hall. He is a wonderful teacher 

and has earned the William T. Kemper Fellowship  

for Excellence in Teaching. I am humbled by his 

willingness to allow me to help with his work.  

His focus of research is the biochemical and 

genetic regulation of the metabolic processes that 

are required for symbiotic nitrogen fixation. 

Rhizobium-leguminous plant symbioses are 

unique associations in which both the bacteria and 

the plant undergo complex metabolic and 

morphological changes. His laboratory is 

attempting to identify these processes and to 

elucidate the mechanisms by 

which these changes are 

controlled. The primary goal 

is to determine which 

factors, genetic and or 

biochemical, limit nitrogen 

fixation and enhance plant 

productivity. 

        The project he put me on involved working 

with Switchgrass to find multiple uses for the 

plant. Switchgrass (Panicum Virgatum) is a 

perennial warm season bunchgrass native to North 

America. It is one of the dominant species and can 

be found in remnant 

prairies, in native grass 

pastures, and naturalized 

along roadsides. It is used 

primarily for soil 

conservation, forage 

production, game cover, as 

an ornamental grass. 

Recently it has been the subject of research as a 

biomass crop for ethanol and butanol in 

A 

" Dr. Emerich’s lab has not only given 

me valuable lab experience, but 

tremendous insight into biochemistry 

how certain bases, acids, and 

techniques can affect crops." 
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phytoremediation projects, fiber, electricity, and 

heat production and for biosequestration of 

atmospheric carbon dioxide. 

        The direction that I initially started 

researching in was to make cellulosic cotton. I had 

done this by adding a 1 molar solution of Sodium 

Hydroxide into a mason jar full of switchgrass 

fibers. This process would break down the ligand 

and hemicellulose molecules away from cellulose, 

which is the main fiber found in cotton. After this 

process I noticed that it became almost pulp-like. 

This gave me the idea to make paper. 

         I did some extensive research on the Kraft 

Process, which is the recycling of acids and bases 

to make paper-making efficient. It involves 

conversion of wood into wood pulp, which 

consists of almost pure cellulose fibers, the main 

component of paper. The kraft process entails 

treatment of wood chips with a hot mixture of 

water, sodium hydroxide, and sodium sulfide, 

known as white liquor, that breaks the bonds that 

link lignin, hemicellulose, and cellulose. The 

technology entails several steps, both mechanical 

and chemical. In some situations, the process has 

been controversial because kraft plants can release 

smelly products and in some situations produce 

substantial liquid wastes. After concluding that 

bleach and Calcium Carbonate were necessary, I 

began mixing them together. After a two-day 

drying process I reached a point where the fibers 

were more tightly intermingled with each other, 

creating a harder surface, much like paper.  

        I am currently researching cellulosic 

insulation and am seeing what molecules are 

needed to make cross-linking occur to produce 

small air gaps for optimal insulation. This is a 

new area of research and it is exciting to be 

working on something so unique. Overall, Dr. 

Emerich’s lab has not only given me valuable lab 

experience, but tremendous insight into 

biochemistry how certain bases, acids, and 

techniques can affect crops. 

 

 

 

 

 

 

 

 

 

 

 

 



P a g e  | 67 

 

INVESTIGATIONS | RBHS 2016-2017 

INTERNING AT CUB CREEK SCIENCE CAMP 

Ethan Howard 

 
 interned as a junior counselor at Cub Creek 

Science Camp during the summer of 2016.  

My official title was Animal Specialist in 

Training, or ASIT and my duties were to help out 

the staff with classes, get up early to clean out the 

animal enclosures, and help out with our camper 

cabins at night.  Cub Creek Science Camp is an 

animal science camp based nine miles north of 

Rolla, MO. It was started by Lori and Scott 

Martin. Now, 20 years later, they have a camp 

that has kids coming from all over the country, 

and all over the world. They house over 300 

animals of over 100 species from six of the seven 

continents. Two of the camps favorite animals are 

Malachi, a dromedary camel, and Jazz, a 

Canadian lynx. My personal favorites are the four 

foxes, Dash, the fennec fox, Fendi, the arctic fox, 

and Gadget and Palleda, the pale foxes. 

 ASITs are required to wake up at 7:00 

a.m. to do what is known as “morning rounds.” 

We were assigned to a different spot in the 

Animal Area, whether it would be the Kennels, 

the Jungle, the ALC (Animal Learning Center), or 

the Barn. We would clean 

out the enclosures and make 

sure all of the animals were 

accounted for. Then we 

would change out their 

water and make sure they all 

had food. After breakfast, 

the campers had 30 minutes 

to an hour to go back to their cabins and clean 

them before the first rotation started. At the 

beginning of each week, the campers would sign 

up for courses, which would last that entire week, 

and then each 

evening, they'd sign up for classes for the next 

day. As ASITs, we would help the counselors 

with the classes or courses we had signed up for 

earlier in the day, whether 

they would be in the 

Animal Area, the Ropes 

Course, or other 

miscellaneous jobs. 

 My favorite job that 

I got to do was Cabin 

Inspection. There are 14 

cabins at camp, five for the boys, and then nine 

for the girls. Four ASITs took the job each day 

and split up the cabins 7 and 7. Each cabin had 

100 points that they could get, and if they got a 70 

or below, they failed the inspection, which means 

I 

" During the fourth rotation, I liked 

working at the bottom of the zip line. 

It was fun to see all of the kids 

different reactions to being high 

above the ground going that fast." 
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they'd give up part of their free time to go clean 

the cabin.   At 9:00 a.m., all of the campers would 

go to their designated meeting places, the Game 

Pavilion for junior campers, ages 7-12, and Ursa’s 

Landing for senior campers, age 12-17. From 

there, they would be separated into the classes or 

courses that they had decided to take, and then 

they'd go off and do them. Each rotation lasted a 

little over an hour, with a little bit of a gray area 

for stragglers. After two classes or courses, it 

would be time for lunch. Every camper, counselor 

and ASIT would stream to the Dining Lodge. 

Lunch would last roughly from 12:30-1:00 p.m. 

After lunch, all of the campers would have an 

hour of free time. They could go wherever they 

wanted to go, as long as there was an ASIT in that 

designated area. At 2:00 p.m., the campers would 

all go back to their cabins for an hour long rest 

period, called “Siesta.” That is the time where 

ASITs could go take a nap as well, or they could 

go visit their favorite animal. At 3:00 p.m., all of 

the campers would come back to their spots and 

then there would be two more rotations. During 

the fourth rotation, I liked working at the bottom 

of the zip line. It was fun to see all of the kids 

different reactions to being high above the ground 

going that fast. After the final rotation, everyone 

would stream to the Dining Lodge again for 

dinner. Dinner was always the loudest meal of the 

day because everyone was awake and ready to do 

the nighttime activity. 

 Each night, there was a different activity. 

Some nights there were campouts, and other 

nights, there was this game called Flup-a-flar. 

There were about 20 trashcan full of water and 

water balloons and water guns. All the ASITs got 

to throw water balloons at the campers, who were 

blindfolded. The point of the game was to find a 

plastic fish inside a pit of foam and get it back to 

the counselors. After the nighttime activity, all the 

campers would go back to the cabins after a long, 

fun-filled day. 
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INTERNING WITH DR. SUDARSHAN KOYALKA AND DR. TUSHAR GHOSH AT 

THE UNIVERSITY OF MISSOURI COLLEGE OF ENGINEERING 

Sonya Hu 

hen my friend, Rochita Ghosh, 

contacted me with an internship 

opportunity this past summer, I was 

ecstatic. Although I was still unsure about what I 

wanted to do in my future, scientific research and 

engineering were definitely strong contenders. I 

worked under Dr. Sudarshan Loyalka and Dr. 

Tushar Ghosh at the University of Missouri’s 

College of Engineering. Our first few weeks were 

spent working with the University’s 

administration to finalize our employment, 

complete our safety training, and learn how to use 

various equipment within the laboratory. After 

finishing the basic training process, it was time for 

us to choose a project. After considerable debate, 

Rochita and I decided on researching aerosols. 

Aerosols are small pieces of particulate matter 

that float throughout the air, and come from both 

natural and industrial sources. Unfortunately, the 

latter poses significant health concerns. Thus, it is 

in the best interest of the Earth and its inhabitants 

to further research the implications of increasing 

the concentration of particulate matter. Now that 

we had selected a topic, Rochita and I were now 

able to begin the second phase of scientific 

research: literature research. Before any 

experiment, it is necessary to first learn from prior 

research and experimentation. We spent nearly a 

month on literature research, scouring the internet, 

scientific 

journals, and books for information. Eventually, 

we realized that although there was considerable 

research on the implications of burning coal and 

other fossil fuels, there was minimal research on 

the impacts of another commonplace process: 

construction.  

 Construction is a constant in modern 

society, and the Mizzou is no exception. Over the 

summer, the University of Missouri underwent 

substantial renovations, with sites across the 

campus being torn down and rebuilt, including the 

Computer Science Department, Lafferre Hall, 

Clark Hall, and several other locations. However, 

the constant movement and alteration of materials 

W 
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leaves far too much room for particles to be 

released into the air. The majority of construction 

releases PM10, or particulate matter with a 

diameter larger than 10 micrometers. As stated by 

AirNow in 2015, automobiles and construction 

are two major sources of PM10 pollution. By 

continually disrupting the microscopic particles 

on the ground, as well as creating additional 

particles due to sawing wood, moving equipment 

and earth alongside other tasks, construction has 

the potential to greatly contribute to pollution, in 

turn harming the environment and human health. 

Now that we had selected a specific area of 

research and had become well-versed in the 

science and regulations behind aerosol pollution, 

Rochita and I began to 

design our experiment. Our 

selected sampling device 

was an Anderson cascade 

impactor with six different 

stages. We first calibrated 

the instrument by utilizing a 

small-scale powder 

disperser and then analyzed 

each plate under a 

microscope to determine the average particle 

diameter for each plate. After that, we began to 

collect samples from various construction sites 

across the campus. The experiment set-up is 

pictured in Appendix A.  

 After collecting a variety of samples, it 

became necessary to analyze the samples so that 

we could determine the actual implications of 

construction on human health. We found the 

difference in weight between the plates before and 

after sample collection to determine the extent of 

pollution that construction creates. We then 

analyzed the particles under an electron 

microscope to determine their shapes. The final 

property of these particles that needed to be 

analyzed was their chemical composition, as 

certain elements pose a greater health risk than 

others. This step has yet to be completed, as this 

internship has run into the school year. We 

currently have plans to complete this component 

of the experiment in March, wherein the samples 

will be sent to the University of Missouri’s 

nuclear plant to undergo Instrumental Neutron 

Activation Analysis. Essentially, this process 

results in the creation of a highly unstable 

compound nucleus, which then results in either 

the emission of particles or nuclear fission. The 

emitted radioactivity can then be analyzed and 

transformed into an electric pulse that has a height 

that corresponds with the initial ray’s energy. 

These pulses are then 

compared to those of 

various elements, allowing 

the determination of the 

particles’ chemical 

composition. 

 Throughout this 

internship, it became 

rapidly clear that research is 

a long, and often tedious 

process. A great deal of time was spent waiting 

for results from our experiments, while an even 

greater amount of time was spent locating, 

researching, and fixing errors that had been 

discovered in the experiment. However, 

regardless of how tedious it may appear, that is 

exactly how real research is: teaching one’s self, 

finding errors in the experiment, waiting 

anxiously for results, constantly learning, and 

constantly changing. And that is part of what 

makes research so amazing and so 

groundbreaking, as it is through that constant 

change and flexibility that scientific research can 

yield so many breakthroughs and so many 

monumental innovations. Overall, I greatly 

" However, regardless of how tedious 

it may appear, that is exactly how real 

research is: teaching one’s self, 

finding errors in the experiment, 

waiting anxiously for results, 

constantly learning, and constantly 

changing. And that is part of what 

makes research so amazing..." 
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enjoyed this internship. After spending fifty hours 

a week in a fairly cold and radioactive lab, the 

internship provided me with ample scientific 

knowledge and experience that both supplemented 

what I learned in the classroom and strengthened 

my passion for science. At the same time, this 

internship gave me the opportunity to make a 

difference in the world. Although air pollution 

may seem like a mundane issue, it is a problem 

that plagues the industrial world each and every 

day, and has already caused extreme health 

implications across the globe. By tackling each 

source of aerosols individually, it is possible to 

find a way to change the world’s trajectory and 

improve the quality of life for billions of people.    
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LEARNING ACCOUNTING AND FINANCIAL RECOVERY FOR BONNIE BAKER AT 

HAWTHORN MEDICAL RECOVERY SERVICES 

Billy Huang 

 
hen comparing global health systems 

of developed nations, the United 

States consistently falls short of its 

European counterparts. In fact, America is the 

only industrialized nation without a universal 

health coverage system. Around twenty-five 

million Americans today remain uninsured while 

one-third struggle to pay their medical bills. When 

patients are unable to pay hospitals and other 

medical facilities, these institutions reach out to 

debt collection agencies in order to recover money 

owed on delinquent accounts. When most people 

think of debt collectors, the first image that 

probably comes to mind is negative. Aren't we a 

wealthy enough country to afford to treat poor 

people?  This internship has taught me that there 

is a lot more to consider for the health systems in 

society--and for those who owe medical debt. 

 Hawthorn Recovery Services (HRS), a 

local collection agency, 

strives to break negative 

stereotypes. I worked 

directly with my host, 

Bonnie Baker who 

founded Hawthorn Recovery in late 2008. Just 

this past March, the agency collected $7.4 million 

in medical debt. Since 2008, HRS has recovered 

over $150 million. Hawthorn keeps anywhere 

between 15-40% of the collected money, 

depending on each account and its balance. 

 Though Hawthorn’s clients range from 

small practitioners to large hospitals, they are 

mostly non-profit institutions. For Baker, 

collection has never been about the money; it’s all 

about the relationship with clients and helping 

them out of medical debt, which pays the provider 

and improves the client's financial credit score. 

HRS collects and brings back money that is 

hugely important to the maintenance and funding 

of the bottom line of medical organizations. Not 

receiving all payments/debts of customers can 

jeopardize the success and employees of these 

non-profit foundations. 

These organizations cannot 

afford to keep quality 

medical staff and services 

unless they are paid, and if 

they close down because of 

funding issues, local people have less access to 

healthcare. Hawthorn Recovery Services is a 

perfect example of payment recovery is important 

to maintaining strong local businesses and 

organizations. 

 Without question, an unexpected medical 

emergency can be financially devastating for a 

family.  Believe it or not, paying back medical 

debt over time helps the debtor.  Without a 

W 

" This internship has taught me that 

there is a lot more to consider for the 

health systems in society--and for 

those who owe medical debt." 
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payment plan, their credit scores can be ruined 

making them ineligible to buy a home or a car or 

even rent these items in some cases.  As long as a 

person is making efforts to pay down medical 

debt, their credit score will be less hindered and 

they will actually be able to live better.  While 

interning for HRS, I learned about the 

responsibilities of a debt collector by listening to 

phone calls, helping out with mail return, and 

address corrections. The primary way to reach out 

to debtors of delinquent accounts is to mail a letter 

informing them of their dues and a phone number 

to call. Collectors then operate through the phone, 

getting in touch with clients for background 

information, financial status, willingness to pay, 

and other determinants that may influence the 

debtor’s ability to pay. A collector’s salary is 

anywhere between $25,000 - $40,000, heavily 

dependent on commission and incentive pay. The 

way the incentive program works is that a 

collection goal is set every month, and if that goal 

is reached, the collector receives a bonus. 

 While doing mail return and address 

corrections, I received experience with data entry. 

I opened letters and filed them as mail return or 

changed address on accounts. I also entered the 

same data on Excel spreadsheets for certain 

clients. This was all done on an older, computer-

based program called CU Emulate. I enjoyed the 

busy work environment, the friendliness of all the 

staff, and the flexibility of the hours I worked. It 

has been a good experience as it reminded me of 

the importance of accuracy of data entry and 

friendly communications, while informing me 

about the real purpose and importance of debt 

collecting agencies. 

 The biggest takeaway for me is that money 

management and keeping track of spending is 

critical. I have seen debts ranging from the cost of 

lunch to the cost of a Range Rover. It’s easy to 

borrow money at usurious rates (24%) which can 

result in a snowball debt effect.  Financial health 

may be as important as physical health. This has 

shown me why it’s important to keep a strong 

savings account and purchase insurance coverage. 

Getting on a payment plan and making regular 

payments can benefit the debtor financially as 

much as the medical facility owed the payment. 

Ultimately debt collectors play an important role 

in society helping organizations recover money, 

which keep hospitals running and everyday 

people employed and healthy. Additionally this is 

a good job for someone with good people skills 

and motivation. Working as a debt collector one 

can make a good living without a college degree. 

You can learn more about this here: 

http://columbiabusinesstimes.com/2014/10/24/bon

nie-baker-president-hawthorn-recovery-services-

inc/ 
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TURNING UP AND OUT: INTERNING AS A BAND CONDUCTOR  

AT GENTRY MIDDLE SCHOOL 

Tyson Jamieson 

ike my brother, I've always gravitated to 

music: I love listening to every kind of 

music under the sun and learning to play 

all sorts of instruments. I feel blessed to have 

grown up in the fantastic band programs at 

Columbia Public Schools, and feel grateful to 

have learned and matured so much under the sage 

musical and life advice and mentorship from 

teachers like Mrs. Amber Quest and Mr. Zach 

Nenaber at Gentry and Mr. Steve Mathews and 

Mr. Patrick Sullivan at RBHS. 

 Over the course my senior year I've 

interned with Mrs. Amber Quest and Mr. Zach 

Nenaber at Gentry Middle School. I’ve learned a 

great deal about teaching music to kids. It 

probably comes down to three words: enthusiasm, 

patience, and more patience. Mrs. Quest teaches 

sixth and seventh grade brass in addition to eighth 

grade band, pep band, and jazz band. Mr. Nenaber 

teaches sixth and seventh grade woodwinds and 

percussion as well as eight grade band, pep band, 

jazz band and assists with 

concert band at RBHS. 

 On average, I have 

been going over to Gentry 

twice a week during their 

seventh grade rehearsals to 

observe and help out. For 

the most part I help the 

instructors with whatever 

they need and play along 

with their concert music and 

offering suggestions or advice to students when I 

am asked. I’ve also helped with a couple of 

instrument repair issues when the need arises. 

This has been such a fantastic educational 

experience because I am basically doing what a 

student teacher does their college senior year. 

This internship has allowed me see what the end 

of my potential major in 

college is going to look, 

feel, and be like, and is 

helping me decide whether 

or not I want to continue on 

the path I am currently 

headed. 

            I have also learned a 

great deal about what it is 

like to teach at the level of 

a middle school music 

educator. Observing Mrs. Quest and Mr. Nenaber 

L 

'One funny takeaway is this: the 

running joke  I've realized from the 

talented, committed, dynamic 

professionals who run public school 

band programs is "Okay folks, let's try 

that one more time!" really means, 

"Okay, maybe we can make it 'as 

good as it gets given your age and 

experience' in twenty more times."' 
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run rehearsal has taught me quite a bit about how 

to direct a good, productive rehearsal while still 

having fun with the students. For example, when 

the students are feeling particularly rowdy on a 

certain day, the instructors will try and play a 

piece that is a student favorite first. This helps 

students focus their energy on something they 

enjoy and is a great warmup for more complicated 

pieces that have to be learned during the hour. 

Often these fun pieces are sandwiched at the 

beginning and the end of the hour.  This gives 

students something to look forward to at both 

sides of band practice. Good teachers in a middle 

school music environment also need to be subtly 

persuasive at getting students to calm down and 

focus when its necessary.  There are two students 

in the first class I observe that are no longer 

allowed to sit next to each other for the rest of the 

year because, without fail, they will talk, 

distracting themselves and those around them.  To 

cajole middle school students to perform at their 

best is an art in and of itself. 

 Second semester Mrs. Quest and Mr. 

Nenaber have given me permission to run some 

small ensemble rehearsals for the upcoming CMU 

solo and small ensemble festival.  

 I am indebted to the open graciousness for 

Mrs. Quest and Mr. Nenaber for allowing me into 

their world and letting me help their students as 

best as I know how as a high school senior. I 

realize that they didn't have to do this; but I am so 

very grateful that they did. One funny takeaway is 

this: the running joke I've realized from the 

talented, committed, dynamic professionals who 

run public school band programs is "Okay folks, 

let's try that one more time!" really means, "Okay, 

maybe we can make it 'as good as it gets given 

your age and experience' in twenty more times." 

God bless them.  They're amazing and committed 

people. 
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INTERNING WITH MELANIE KNOCKE AT THE ROCK BRIDGE PLANETARIUM 

Lucinda Kegley

his semester I interned with Melanie 

Knocke in the Rock Bridge Planetarium. 

It was an awesome experience and I am so 

grateful to attend a high school that possesses the 

resources that we do here at Rock Bridge. We 

have the only planetarium in a high school in 

Missouri and churn out a high number of students 

who pursue careers in the astrological and 

meteorological sciences. So far, I have helped 

Mrs. Knocke with several 

projects as well as 

completing a few on my 

own. Together we mounted 

carpet onto plywood display 

boards for Saturday 

Morning Science exhibits as 

well as organized the 

planetarium office and its supply closet.  

        Individually, I completed a sun model 

display and I have begun working on the Make 

Your Own Telescope booth for future open house 

shows. Everything I have worked on can be 

utilized in the planetarium and will be put to good 

use. I even got to help with an show for 

elementary students.  

 I have learned so much about various job 

opportunities in this field of work. Mrs. Knocke 

has worked in an observatory in California, as 

well as in Kansas in another planetarium.  This is 

how she obtained the Make Your Own Telescope 

booth that I have been working on for some time.  

 Mrs. Knocke’s primary task at Rock 

Bridge is to host planetarium visits for elementary 

students in the district and schools in the area 

around Columbia. The visits are specialized for 

each age group, with increasingly difficult 

concepts for older groups. Each day, Mrs. Knocke 

gets to work with a new group of students, 

showing them the awesome wonders of outer 

space. Growing up, I always looked forward to 

our class field trip to the planetarium. I love 

getting to be a part of something that other kids 

can enjoy and learn from. Mrs. Knocke is 

employed by the school district, but the 

planetarium also makes 

money through public 

shows and donations. This 

internship has confirmed 

my plan to major in 

astronomical science. 

Growing up, I always had a 

passion for space and 

science, and I now I realize how many work 

options there are in this area. I'm so grateful for 

this opportunity and what I have learned. 

 

 

 

 

 

T 

" This internship has confirmed my 

plan to major in astronomical science. 

Growing up, I always had a passion 

for space and science, and I now I 

realize how many work options there 

are in this area." 
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CHARTING THE METABOLIC SYNDROME RESULTS OF SUBJETS ON A FOUR-

WEEK ADKIN'S DIET WITH DR. ELIZABETH PARKS AT THE DEPARTMENT OF 

NUTRITION AND EXCERISE PHYSIOLOGY 

Helen Keithahn

his past year I’ve been interning at a 

metabolic research lab led by Dr. 

Elizabeth Parks at the University of 

Missouri School of Medicine. Since I am the first 

high school student to become a member of the 

lab, Dr. Parks has created a unique curriculum for 

my work and study at the lab this year.  I spend 

time at the lab two to three times a week, and on 

occasion I shadowed other lab staff on weekends 

as they perform studies with the human subjects.  

The primary study that I contributed to was the 

Atkins Study.  The lab teamed up with the Atkins 

Diet, a company that produces low-carb frozen 

foods for people who intend to  lose weight.  A 

low-carb diet is proven to assist in weight loss as 

the fats and proteins cause a sense of fullness in a 

person faster than foods with more carbohydrates, 

thus decreasing caloric intake. The goals of the 

study were to assess the 

success and enjoyment of 

their products and for our 

lab to study the effects of a 

low-carb diet and weight 

loss on human metabolism 

and chart the general 

characteristics of metabolic 

syndrome.  Metabolic 

syndrome is a cluster of 

conditions — increased 

blood pressure, high blood sugar, excess body fat 

around the waist, and abnormal cholesterol or 

triglyceride levels — that occur together, 

increasing your risk of heart disease, stroke and 

diabetes.  Through four weeks 

of specifically-scheduled appointments with 20 

human subjects, the lab studied the areas and 

aspects of the subjects’ bodies that showed signs 

of metabolic syndrome. 

The lab measured change 

in weight, fat and lean 

mass, trunk and hip size, 

uric acid, blood glucose, 

and pulse-wave velocity (a 

measurement of arterial 

stiffness). 

                Our findings 

demonstrated that subjects 

who participated in the entire research period 

experienced positive improvements in these 

measurements. All subjects entered the study with 

multiple symptoms of the metabolic syndrome, 

including risk for or diagnosis of diabetes, large 

T 

" My internship with this lab has been 

an incredible experience.  It has been 

exciting to meet and work with the 

undergraduates and other lab staff. 

Dr. Parks has created a lab 

atmosphere that is not at all 

competitive but rather extremely 

supportive and collaborative." 
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trunk or hip size, high blood sugar, high 

triglyceride levels, and low hdl (the good 

cholesterol) levels.  Almost every subject lost a 

significant amount of weight while learning how 

to make healthy improvements in their diet.. By 

the end of the study, the subjects were able to 

lower their risk of the metabolic syndrome by 

decreasing their metabolic syndrome markers 

through weight loss and change in diet. 

                My regular work in the lab has included 

entering and organizing data from the binders of 

each subject into Excel and creating graphs and 

tables from the data.  I assessed each subject’s 

risk for the metabolic syndrome and his or her 

improvements in health throughout the study.  I 

personally found the differences between a man’s 

metabolism and a woman’s metabolism especially 

interesting. Generally speaking, men have a faster 

metabolism than women because they naturally 

have a higher ratio of muscle to fat, which tends 

to burn calories more quickly.  However an 

overweight man may have a slower metabolism 

than a slim woman who possesses more muscle 

tissue. 

 When the study came to a close, Dr. Parks 

encouraged me to create a food record for three 

days. I then entered all of the foods I had eaten for 

those three days into the nutrition database at the 

lab in order to analyze my own diet. I became 

aware about large deficiencies of some vitamins 

in my diet, but I also learned that overall I eat 

fairly healthy.  Dr. Parks and I discussed the 

importance of all of the key vitamins and minerals 

in a person’s diet, as well as the macronutrients, 

including fat, proteins, and carbohydrates. I feel 

that I have a greater knowledge about nutrition, 

and I have been inspired to be more selective 

about which foods I choose to eat and which 

foods I should try to include more often in my 

diet.  In addition to the above, I have taken several 

online training courses in laboratory safety, 

biomedical ethics and legal issues, and blood 

borne pathogens. I have developed a general 

understanding of how a lab works and what one 

should be mindful of in regards to safety and 

ethics when performing research. 

 My internship with this lab has been an 

incredible experience.  It has been exciting to 

meet and work with the undergraduates and other 

lab staff. Dr. Parks has created a lab atmosphere 

that is not at all competitive but rather extremely 

supportive and collaborative.  I am fortunate to 

have acquired important laboratory skills and 

improved my knowledge in biology and 

chemistry. I have also learned a great deal about 

leadership and organization by watching Dr. Parks 

lead the lab team. I’ve realized that a leader of a 

laboratory has multiple important responsibilities 

as one must know the science, teach and mentor, 

work with people and systems, know all 

compliance regulations, and write well. I learned a 

vast array of skills that will allow me to be 

successful in future research jobs or internships 

when I attend Carleton College in the fall.  Thank 

you, Dr. Parks! 
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EXPLORING A VARIETY OF OPTIONS AT MU LAW SCHOOL WITH  

MICHELLE HECK AND THERESA MULLINEAUX 

Nathan Kempf

 don’t really know exactly what I want to do 

with my life. I have a wide variety of 

potential career choices in a wide variety of 

fields that I both enjoy and excel in. EEE 

Internship gave me the opportunity to explore one 

of my fields of interest: law. With the help of Mrs. 

Struchtemeyer, I contacted Michelle Heck, 

Director of Admissions at Mizzou Law. Heck put 

me in touch with third year law graduate student 

Theresa Mullineaux, who served as my mentor 

helping me explore law school. Each week 

Mullineaux would craft my schedule and I would 

attend classes at the law school, and participate in 

other law school activities. 

 The first class I attended, Administrative 

Law, showed me law school at its most intense, as 

all of the students had read many chapters of their 

text, and were citing page numbers in their 

answers to the professor’s questions. Each student 

was constantly flipping through his or her book, 

as the instructor asked 

questions with increasing 

specificity. It was a bit 

overwhelming—especially 

as I lacked a book to follow 

along. However, after the 

class ended a student went 

out of his way to inform me 

that that class was a very 

specialized class that was at 

the extreme edge of law 

school intensity. The next 

class I attended was Torts, which is a civil wrong 

that unfairly causes someone else to suffer loss or 

harm resulting in legal liability. In this lecture hall 

class, the professor was both informative and 

entertaining as he interspersed funny YouTube 

videos and phone class polls 

throughout his teaching. I 

learned that MU law school 

has a great mix of intense 

classes and relaxed classes, 

and all seemed quite 

thought-provoking. 

 I participated in the 

law school experience 

beyond just going to 

classes. As an introduction 

to law school, I wrote a 

synthesis essay on online dispute resolution, 

which is Mizzou’s specialty. With this, I explored 

I 

" My time in EEE Internship with  

Mizzou Law School introduced me to 

many new topics and ideas that I 

hadn’t really thought of before. I 

learned a lot about law, but perhaps 

the most important thing I learned 

was that I still find law interesting, 

and it appears to be something that I 

would enjoy doing for a career."   
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what happens when debates arise that can’t be 

easily settled in person, like when eBay deals go 

sour.  I also learned what it is like to write a law 

school paper. I participated in the law school’s 

One Read program, in which I read The Immortal 

Life of Henrietta Lacks by Rebecca Skloot and 

then discussed and analyzed the ethics concerning 

the book with first year law students. I also 

attended lectures from two separate law school 

symposiums, including a lecture on the social 

concept “Nudge theory” by distinguished Harvard 

law professor, Cass Sunstein. Nudge Theory is a 

concept which argues that positive reinforcement 

and indirect suggestions can achieve non-forced 

compliance which influences the motives, 

incentives and decision making of groups and 

individuals.  It is believed to be more effective 

than direct instruction, legislation, or 

enforcement.  I realize that some of my very best 

teachers routinely use this theory. I also attended a 

lecture on the NFL concussion crisis by Paul 

Anderson and Marvin Washington, the leading 

concussion litigation attorney and a former Super 

Bowl winning defensive end, respectively. 

 In addition to the law school experience, 

Mrs. Struchtemeyer provided me with a book, 

One L by Scott Turow. It is a personal look into 

the author’s first year of Harvard Law School. It 

did a great job of making law school look 

interesting to me.  My time in EEE Internship 

with  Mizzou Law School introduced me to many 

new topics and ideas that I hadn’t really thought 

of before. I learned a lot about law, but perhaps 

the most important thing I learned was that I still 

find law interesting, and it appears to be 

something that I would enjoy doing for a career.  
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ORGANIZING THE BUG AND BUS BASH: A MARKETING INTERNSHIP WITH 

JENN PEREZ OF JOE MACHENS VW OF COLUMBIA 

Paul Kindling

or my internship I am working with Jenn 

Perez of Joe Machens Volkswagen of 

Columbia to help plan, market and execute 

their fifth annual Bug and Bus Bash vintage car 

show. Every year this car show hosts the best 

vintage Volkswagen cars from around the 

midwest for a day of fun including a swap meet 

flea market, food, and awards for the best in show 

in multiple fun categories. Although it is a free 

show and free to register, all money raised and 

food donated is given to the Food Bank of Central 

and Northeast Missouri. This is an event that I am 

super excited about as I have a vintage VW Beetle 

of my own and have attended this show in the 

past. In truth, VW enthusiasts are seriously fun 

people. 

 We started planning the Bug and Bush 

Bash in late March, and have been adding aspects 

including rentals for the tents and bounce houses, 

to the trophies and radio outlets while all fitting 

this into the given budget. While many of these 

plans have been executed 

before, allowing us to use 

their invoices as reference 

for this year's event, many 

require new contacts and 

strategies. In correlation with 

the planning aspects of the 

event, we also have to utilize 

social media and other outlets to market and 

promote the show. So far I have been in charge of 

designing and creating a print ad to be used as 

well as a slight redesign of the 

website used for this event. This internship has 

required me to learn a lot about many different 

things in a short amount of time, including 

website design and ad production. Another 

important part of this project has been the 

interaction with other businesses and individuals 

to help us make this event 

a success. While doing this 

I have learned a lot about 

interacting with people in 

a professional manner and 

the importance of your 

first impression on those 

you are working with. This event is planned for 

early July meaning that it will prove as an 

ongoing learning opportunity for me and 

hopefully something I can contribute in year after 

year.   

F 

"While doing this I have learned a lot 

about interacting with people in a 

professional manner and the 

importance of your first impression on 

those you are working with." 
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 Outside of the car show and throughout 

the year, I have met with other people in the 

marketing world who have given me valuable 

insight into their perceptions of their job. Lili 

Vianello, owner of VisionWorks and a Rock 

Bridge alum graciously met with me for several 

hours to discuss how her company creates fun 

eye-catching adds and what they do to attract 

clients. She gave me a list of books she thinks I 

should read and I went out and got them right 

away. These meetings have served as a very 

helpful learning experiences to expose me to the 

real life operations of marketing professionals.  I 

have gotten the opportunity to talk to some very 

accomplished marketing and business executives 

as well as interact with those who have a wealth 

of information to share with me about their 

careers and how they see the future of the 

marketing world. They have also helped me with 

making decisions about my future based on what 

they saw as the most beneficial things that they 

learned and took part in.  These opportunities 

have been so important in helping me plan and 

look forward to my future and I would like to 

thank all of the people that have met with me and 

shared their knowledge while helping me better 

myself, and specifically Jenn Perez for the 

opportunity to work on this car show. 
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WORKING WITH AN EXPERIMENTAL BOTANIST 

Katherine Kirchhofer

 

y semester working as an intern for 

Dr. Pires at Bond Life Science Center 

was a challenging, yet quite rewarding 

experience. I was assigned to work with one of 

Dr. Pires’ graduate students, named Shawn 

Abrahams. His study is to learn more about the 

evolution of plant species in the Brassicaceae 

family, which includes types of kale, lettuce, 

cauliflower, wild ground-covers, and many other 

leafy greens. I was included in this experiment 

that he has been conducting over the past two 

years and an extra set of hands to help care for the 

plants and general duties of an experimental 

botanist. I got to work alongside two of Mr. 

Abraham's student, Edav and Daniel, who are also 

working with him. During our Sunday meetings, 

we would meet at the Research Park Greenhouses 

to document the , take care of the plants, then 

photograph, take detailed notes on the health of 

the plant, identifying insects on the specimens, 

 

 

 

 

 

M 
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and recording milestones in the plant like 

flowering and budding. On other meeting days, I 

would go to Bond Life Science Center to work 

with all of Dr. Pires’ graduate students and take 

care of Pires lab. At the life science center, a vast 

majority of my time was spent threshing the seeds 

of dried and harvested genome-specified plants to 

label and package for storage. 

  

 

 

 

 Throughout the Internship, I obtained a 

plethora of knowledge about plant care, insects, 

and grad school. Although, more importantly, my 

experience interning for Dr. Pires assured me that 

environmental science is my true passion, and will 

be a great field to pursue throughout my life. I 

learned that working outdoors with plants and life 

is truly refreshing to my character. I plan to do 

another semester as an intern for the Pires Lab 

before heading to Bellingham, Washington to 

pursue my education at Western Washington 

University in The Huxley School of The 

Environment.  

  

"Throughout the Internship, I 

obtained a plethora of 

knowledge about plant care, 

insects, and grad school." 
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EXPLORING OPHTHALMOLOGY WITH DR. JELLA AN AT THE VA HOSPITAL 

Alexandra Klusmeyer

 have always been drawn to the medical 

profession, particularly surgery.  This 

semester I had the opportunity to intern with 

Dr. Jella An, an eye surgeon who specializes in 

glaucoma treatment and cataract surgery. 

Glaucoma is a condition where intraocular 

pressure causes damage to the optic nerve of the 

eye and gets worse over time. Glaucoma can be 

treated with eye drops, pills, laser surgery, 

traditional surgery, or a combination of these 

methods. The goal of glaucoma treatment is to 

prevent loss of vision, as vision loss from 

glaucoma is irreversible.  Mrs. Gwen  

Struchtemeyer, the EEE coordinator at Rock 

Bridge High School, contacted Dr. Jella An, an 

ophthalmologist at the VA Hospital.  Dr.An was 

very willing to host my internship and I am so 

very grateful for her insight into ophthalmology, 

surgery, and managing work-life balance as a 

woman in medicine. 

 During my time at the VA hospital, Dr.An 

was an attending with multiple residents under her 

order. The residents would go and see patients on 

non-surgery days, and then meet with Dr. An and 

me and we would discuss the diagnosis, plan of 

action, and possible complications.  I was able to 

meet several patients and get to know them along 

the way. Dr. An has a wonderful bedside manner 

and I was reminded how important it is to treat the 

person as well as the illness.  Several days I met 

Dr. An at 6 a.m. to watch her perform laser 

cataract removal surgery. During cataract surgery, 

the cloudy 

natural lens is removed and replaced with a clear 

artificial lens. That lens is called an intraocular 

lens (IOL). This was an amazing experience as 

her work, quite literally helped people go from 

low vision to significantly better vision. To watch 

Dr. An in surgery was very inspiring.  The 

combination of her technical skill and the laser 

technology allowing people to see better seems 

nothing less than miraculous.  Meeting with the 

patients after their surgery could be very 

I 
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emotional experiences: understandably, patients 

were so grateful that they could see better.  Some 

cried tears of joy.  We also discussed compilations 

of surgeries. Sometimes, no matter the skill of the 

surgeon or the technology of the laser, a patient’s 

eyesight cannot be fully restored, or their eye 

loses integrity an becomes weaker as a structure. 

Some people heal better 

than others for a variety of 

reasons. Some patients 

eyes do not tolerate the 

intraocular lens.  For the 

most part patients were still 

grateful to have improved 

eyesight, even though it is 

not what they hoped for.  Managing expectations 

and going over all possible complications prior to 

surgery helps mitigate unrealistic hope. 

 Dr. An told me that the hardest part of her 

job is when a patient’s eyes have gone too far and 

their low vision cannot be reversed. They will go 

blind; it’s just a matter of time.  To a degree this 

happens to everyone diagnosed with glaucoma.  

The goal is to give the patient as much eyesight as 

possible for as long as possible. In these cases 

patients are shown resources to help them learn 

how to live with their low vision and prepare for 

the time when they lose all vision.  These were 

hard visits as patients were disappointed and 

fearful of losing their eyesight. Dr. An was 

especially kind and gentle assuring them that there 

are many good resources available, they still have 

time with low vision to learn 

how to live differently, and 

that they will still have a 

fulfilling life.  Dr. An was 

really wonderful at this. 

Some days had wild ups and 

downs, but I learned that one 

success can make up for 

several losses, and we must always try anything 

that might preserve vision.  

 This internship with Dr.An assured me 

that I want to become physician, and I am now 

very interested in ophthalmology, an area of 

medicine that I had never considered before this 

experience.  I am forever grateful to Dr. An and 

this opportunity to learn so much.   

" This internship with Dr.An assured 

me that I want to become physician, 

and I am now very interested in 

ophthalmology, an area of medicine 

that I had never considered before 

this experience." 
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ANALYZING SOUTH KOREAN ECONOMIC POLICY WITH DR. JONATHAN 

KRIECKHAUS AT MU'S POLITICAL SCIENCE DEPARTMENT
Timofey Kolenikov 

 
his summer and fall, I worked with 

professor Jonathan Krieckhaus at the 

Political Science Department at the 

University of Missouri. At the time, he was 

working on a book about South Korean trade 

policy. One of the main questions he tackles in his 

book is how South Korea is able to be such an 

economic superpower despite its small landmass.  

 To address issue, I had to learn about trade 

deals, economic policies, and South Korean 

history. A trade deal is an agreement between two 

or more countries that seeks to spur more 

economic cooperation 

between those countries. To 

achieve this, trade deals 

may lower tariffs and taxes 

to encourage investment. 

However, many trade deals 

also include clauses on 

worker’s rights and 

environmental standards. In 

this way, a trade deal can encourage economic 

cooperation between countries while at the same 

time setting higher standards for all sorts of 

industries. 

 To help Professor Krieckhaus better 

understand Korean trade policy, he asked me to 

conduct peer-reviewed research on the above 

areas. Throughout my research, I learned that 

Korea has recently begun to aggressively seek 

trade deals with many countries. This is a great 

strategy for Korea, who has immense industrial 

and technological output (Samsung, Hyundai, LG, 

Kia, etc). With so many high-quality goods to 

export, it would be in Korea’s best interest to 

aggressively seek potential trade partners. In fact, 

Korea is the only country to have trade deals with 

the three largest economic entities in the world - 

the US, China, and the EU. A plethora of other 

trade agreements has led to great economic and 

trade progress for Korea. 

 Professor Krieckhaus also had me research 

the potential impact of the TPP on the Pacific 

economic zone. The TPP (Trans-Pacific 

Partnership) is a very complex trade agreement: 

● Twelve Pacific countries: 

Australia, Brunei, Canada, 

Chile, Japan, Malaysia, 

Mexico, New Zealand, 

Peru, Singapore, United 

States, (Now withdrawn), 

and Vietnam 

● 30 chapters in length - 

covers a very wide range of topics and issues 

● Sought to create a Pacific economic zone akin 

to the EU 

● The countries involved constitute approximately 

40% of world trade 

● Sought to reduce tariffs and taxes, but also 

sought to cooperate on issues like employment 

practices, intellectual property (copyright laws 

and such), and competition policies 

● Had clauses on to improve worker’s rights and 

environmental standards      

T 

" But more importantly, I got to learn 

the process and through fact-checking 

involved with high-level research. 

Professor Krieckhaus has been so 

gracious and helpful, he even offered 

to mention my work in his new book!" 
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 Interestingly, Korea isn’t listed as one of 

the countries that could be part of the TPP. 

However, the TPP is such a massive deal, it would 

change the Pacific economic climate greatly, and 

would surely influence Korean exports to 

countries in the TPP. For this reason, future 

Korean trade policy depends on whether a huge 

trade deal (like the TPP) is passed. Korea also has 

the option to join the TPP in the future, but as it 

stands, it is very unlikely the TPP 

will be ratified at all. 

 One of the best parts of this 

internship was the research. At first, 

Professor Krieckhaus guided me in 

my research of the TPP. Eventually, 

he let me do my own research on 

academic databases like JSTOR. 

JSTOR is an academic database 

that offers thousands of academic 

journals, books, and primary 

sources for academics all around 

the world. Through JSTOR, I was 

able to research on a more 

comprehensive and deep level than 

even a Google Scholas search can 

offer. Although much of the 

literature I found was dry, it was 

still very interesting to read an in-

depth analysis on the TPP or 

Korean trade policy. My 

independent research on academic 

databases offered me a great insight 

on how research is conducted for 

undergraduate and even graduate 

level projects. 

 Overall, I’m really glad I 

had the opportunity to have this 

internship, and I’m grateful to Dr. 

Krieckhaus for leading me through 

it. Learning about trade deals was 

very interesting. It is very surprising that 

something that has so much influence on the 

economy gets so little recognition in the public 

eye. But more importantly, I got to learn the 

process and through fact-checking involved with 

high-level research. Professor Krieckhaus has 

been so gracious and helpful, he even offered to 

mention my work in his new book!
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INTERNING AT THE ALLEYWAY ARTS STUDIO OF DAVID SPEAR
Ian Koopman 

 
 was fortunate to obtain an internship with 

David Spear, most known for his regional 

social landscapes found at Addison’s and 

Sophia’s restaurants.  In fact, many of these large 

works, which are based in Greek mythology, often 

feature members of his family who pose for his 

portraits. His style reminds me of Thomas Hart 

Benton, and he graciously workshopped with me 

and taught me about the world of art and design.  

He specified techniques like decalcomania, a 

process similar to mono-printing which I had 

dabbled with in the past.  Having him explain how 

he does it greatly elucidated the technique for me 

and I am now aware of 

further applications and 

possibilities. 

 Upon his request I 

spent time researching 

notable artists like Max 

Ernst and learning about 

their techniques. They often 

also used decalcomania and 

I attempted several pieces to emulate them.  David 

 taught me about stretching canvas, and the uses 

of gesso, so that I knew my way around the 

complete painting process—from blank canvas to 

finished product. Spear works primarily in oil 

paint, which I was less familiar with, having 

primarily worked with acrylic, which is a newer 

synthetic type of paint that dries much faster than 

oil paint. Oil paint is known for being used by 

classical master painters, and can takes weeks to 

dry completely, making it easier for the artist to 

blend and alter as they work over time.  

 I was also able to see into Spear’s creative 

process and he showed me a bit about how he 

worked and handled commissions, taking out 

some of his initial sketches for commission he 

worked on for the Country Club of Missouri, and 

how those sketches evolved into  the final 

painting. He invited me to attend the unveiling of 

“Via la Chateau des Pyrenees, Magritte” at the 

Country Club, and was in awe of his final piece. 

He has been commissioned for several future 

pieces at the Country Club of Missouri. You can 

view his painting and his other amazing work 

at http://www.alleywayarts.com/  

 David Spear also 

helped me immensely by 

critiquing my college 

portfolio during my crunch 

time for art college 

admissions.   His much-

appreciated feedback and 

research assignments 

pushed me in new 

directions. With his help and direction, I was able 

to craft my portfolio and get accepted to Pratt 

Institute in Brooklyn, NY, where I will be 

attending in the fall studying under their Art & 

Design Education Master’s program. Spear has 

taught at the art school at the University of 

Missouri in the past, and he influenced me to 

explore the world of education along with my art 

career. Working with him was similar to having a 

one-on-one class with this accomplished artist. 

 While learning about decalcomania, I 

experimented with the spontaneous textures 

created from this technique, and challenged 

I 

" With his [David's] help and 

direction, I was able to craft my 

portfolio and get accepted to Pratt 

Institute in Brooklyn, NY, where I will 

be attending in the fall studying under 

their Art & Design Education 

Master’s program." 

 

http://www.alleywayarts.com/
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myself to find images inherent to the paint that 

was deposited purely by process onto my canvas, 

and eventually got to the point in my work where 

I was painting detailed pictures on my initial 

plexiglas surface before pressing them into my 

canvas, creating a more abstract representation of 

the things I was painting.  Through exploring this 

technique I discovered this creative thought 

process that I never would have reached without 

Spear’s direction and guidance, and repeated 

support of my work. I was able to enter the 

Columbia College art show with pieces I created 

for him, which is the first art show I have ever 

entered. I won second place in the painting 

category, which I am immensely proud of, and I 

thank him for all of his direction. This internship 

was an invaluable experience which I will never 

forget and will likely influence the rest of my life.  
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INTERNING AT THE COLUMBIA REGIONAL AIRPORT and Zenith Aircraft
Adam Lance 

 
his year I have interned with Paul 

Kindling who is the Director of Aviation 

of Missouri Air Services at Columbia 

Regional Airport. Missouri Air Services is a 

private aviation transportation service that 

charters aircraft to clients, ranging from small 

propeller planes to large private jets. As someone 

who is interested in aviation, this internship has 

taught me a lot about another aspect to the 

aviation industry that I didn’t know much about 

before. At the airport, I have helped Mr. Kindling 

clean and restock airplanes with various 

consumable items and medical equipment. I have 

also had the opportunity to learn about how to be 

a pilot from Mr. Kindling as I am working 

towards my private pilot’s license. Often times 

when I am at the airport, I will sit and talk with 

him about questions I have encountered while 

studying at home. I’ve had the opportunity to ride 

along with Mr. Kindling in one of his multi-

engine prop planes to pick 

up a passenger in St. Louis, 

which gave me valuable 

insight into what goes into 

working as a pilot and 

conducting IFR (Instrument 

Flight Rules) operations in 

an aircraft. On the 

weekends I often go down 

to Jefferson City to take a flying lesson in order to 

practice what I have learned and grow my skills as 

an aspiring pilot. Recently I conducted my first 

solo flight, which was very thrilling and was a 

very big personal milestone for me. I anticipate 

finishing up earning my private pilot’s certificate 

before I leave for the U.S. Naval Academy at 

Annapolis in June. 

     

  Through this internship I have also had the 

opportunity to explore other types of aviation 

professions, namely the kit-plane industry. I had 

the chance to travel to Mexico, MO to meet with 

Sebastian Heinz, one of the family owned Zenith 

Aircraft. Zenith is a 20-year multi-million dollar 

company based in the US 

and Canada, selling 

customized kit planes all 

over the world; it is located 

in Mexico, MO because 

that location is nearly the 

equidistant center of the 

United States. Mr. Heintz’ 

business designs and sells 

airplane kits that come pre-manufactured, so that 

customers can purchase and assemble their very 

own airplane. The benefit of kit planes is that they 

can be considerably cheaper than purchasing a 

regular airplane, and provide an exciting and 

highly rewarding project for the builder.  Zenith 

kit plans have a global reputation for being 

T 

"Because of this internship, I now feel 

that I am much better informed and 

prepared as someone planning on 

becoming a pilot. I anticipate the first 

few decade will be landing jets on 

aircraft carriers for the Navy." 
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significantly above the competition in terms of 

quality, ease of assembly, and technical support 

from the company. Zenith’s reputation has 

resulted in not just its popularity in the U.S. but 

also abroad, as evidenced by the fact that at least 

50% of their kits are exported to foreign 

customers. Still this coolness doesn't come cheap: 

The airplane chasse costs a minimum of $20K (if 

you put them together yourself; it's more if Mr. 

Heintz' team helps with assembly). Then the 

engine and aeronautic communication runs 

another 50 to 75K. This is the lowest base price 

for this kind of plane.  It is still a good deal. 

          

 

Based on the popular STOL CH 701 design from Chris 

Heintz that was first introduced more than 25 years 

ago, the STOL CH 750 design incorporates all of the 

701’s amazing short-field capabilities, while 

maximizing cabin size and load carrying capability 

allowed under the FAA’s Sport Pilot / Light Sport 

Aircraft category. 

  For someone thinking of going into 

aviation, this internship is the perfect first step. 

Even though the services offered by Mr. 

Kindling’s and Mr. Heintz’s companies are only a 

small part of the whole of the aviation industry, I 

have found that I have received invaluable insight 

into what goes on in the day-to-day operations of 

these two areas of the aviation business. Because 

of this internship, I now feel that I am much better 

informed and prepared as someone planning on 

becoming a pilot. I anticipate the first few decade 

will be landing jets on aircraft carriers for the 

Navy. However, after my time in the navy is 

done, I could easily see myself working in other 

aviation possibilities like Mr. Kindling and Mr. 

Heintz. I am indebted to them for their time and 

expertise. If you'd like to see some of the amazing 

planes they sell, go to http://www.zenithair.net 
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ENHANCING CREATIVE WRITING SKILLS WITH DR. CHRISTINA INGOGLIA  

AT COLUMBIA COLLEGE
Kailey Miller 

 
've always been interested in creative writing. 

I feel lucky to have gotten an internship with 

Professor Christina Ingoglia at Columbia 

College.  She teaches several creative writing 

courses at the college.  I wanted to intern with her 

because I plan to major in creative writing in 

college, and hope to be a creative writing 

professor myself someday.  While at my 

internship, the majority of my time was spent 

attending Prof. Ingoglia’s classes, and 

occasionally Dr. Pete Monacell’s classes. On a 

few occasions, I also assisted Prof. Ingoglia with 

the Columbia College Literary Review, I designed 

and decorated the bulletin board outside her 

office, and I (like a true intern stereotype), got her 

coffee once or twice. I believe the experience was 

a valuable one, and I truly enjoyed my time with 

the professor. 

                In the end, my internship ended up 

being a much greater help to myself than I believe 

it was for Prof. Ingoglia (which, I realize, was 

likely the point). I got to 

experience how college 

classes in my chosen field 

are structured, without the 

pressure of a grade for them. 

I completed a few writing 

exercises that were assigned 

to her class students, and 

received very helpful 

feedback on them. I observed and even 

participated in several creative writing workshops, 

which helped me to understand the structure of 

that process.  All of these experiences 

I believe will give me a leg up when I actually go 

to college. I also got to see a little of what it’s like 

to be a creative writing professor – sometimes 

stressful as she teaches four classes--but also very 

unique and rewarding. 

Working with Prof. 

Ingoglia and Dr. Monacell 

and their students was very 

exciting for me, as I’ve 

never had much of an 

opportunity to work with 

people who want to be 

serious writers like myself before. I firmly believe 

that coming together with these people, and 

experiencing their different views and preferences 

on writing, was just as educational as sitting in on 

the classes. During this time I wrote three pieces 

I 

"Working with Prof. Ingoglia and Dr. 

Monacell and their students was very 

exciting for me, as I’ve never had 

much of an opportunity to work with 

people who want to be serious writers 

like myself before." 
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that I’m pleased with and have submitted to our 

Rock Bridge literary magazine, Folio. 

                Professor Ingoglia encouraged all of her 

students to attend at least one event at the 

Unbound Book Festival, the weekend of April 21-

22, which features nearly forty authors at panels, 

readings, and book signings.  I got to attend 

Salman Rushdie's reading at Jesse Auditorium as 

the opening for the festival.  To witness this 

internationally recognized author was amazing.  

He read aloud an unpublished short story that 

featured a king who was studying the stars.  His 

queen told him she wanted a star for herself, but 

he replied that this wasn't in his power because 

they were stars, not of this earth.  The story had 

different endings. In one there was a platform to 

get closer the stars and the king and queen walked 

to the top.  Then the queen reach out to far and 

slipped falling to her death.  In another ending 

they stay together unhappily because she is 

disappointed in his ability to get her what she 

wants. All in all, it was an amazing experience. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



P a g e  | 95 

 

INVESTIGATIONS | RBHS 2016-2017 

INTERNING IN ENVIRONMENTAL ENGINEERING  

WITH MOHAMED BAYATI, MU PHD STUDENT
Allison Moller 

 
his summer I was given the opportunity to 

complete a 45 hour internship at the 

University of Missouri’s Engineering Lab, 

where I worked with Mohamed Bayati, who is a 

PhD student in Civil and Environmental 

Engineering.  While I was there, Mohamed was 

working with graphene oxide to figure out how it 

could be used for water purification.   Due to the 

work in the lab being potentially dangerous, 

before I could begin I had to take a lab safety 

certification test, which told me all the rules and 

protocols in case of emergencies.  The lab is very 

strict in order to avoid dangerous situations as 

best as they can.  My long hair had to be pulled 

back any time I was working with chemicals and I 

had to always wear closed toed shoes, latex 

gloves, and long sleeves.  In the beginning, I was 

very intimidated by all of the chemicals and 

equipment that we used, but with time I was able 

to get used to everything.  

 When we would perform experiments, the 

machines played a vital role.  One of the main 

systems used was the Zetasizer.  The Zetasizer is 

used to get the size and the 

zeta potential (surface 

charge of the particle) of 

nanoparticles.  Our specific 

mission with the Zetasizer 

was to see whether the pH 

affects the charge of 

graphene (positive or negative).  In this 

experiment the lab equipment used was the 

Zetasizer and the pH meter.  The pH meter is used 

to detect the pH for different solutions.  For our 

experiment, to increase the pH of a solution we 

would add sodium hydroxide (NaOH), and to 

decrease the pH we would add hydrochloric acid 

(HCl).  So 

 
using the pH meter, we would change the pH of 

numerous samples of graphene oxide so that we 

would have pH’s ranging 

from very acidic to basic. 

 Then, we would run the 

samples through the 

Zetasizer to get the zeta 

potential.  This experiment 

would then be repeated 

multiple times to guarantee 

that the results were accurate.   

 Another machine that we used frequently 

was the ultraviolet-visible spectrophotometer, or 

T 

"Going into this internship, I had just 

gotten the idea for pursuing a future 

in engineering, so I had no idea 

whether or not I would like it or not.  

But I ended up loving it." 
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UV-vis,  which was used to get the absorption of 

concentrations or solutions.  Just like the previous 

experiment, the pH meter was also used this time, 

along with the UV-vis.  For this experiment, we 

took ST-ZL, ST-O, and ST-30LH, which are all 

different types of a silica chemical, and prepared 

25, 50, and 100 parts per million (ppm) of each 

solution.  Once we prepared the three different 

concentrations for each solution, we then used to 

pH meter to measure the current pH of the 

solutions.  In this experiment we did not alter the 

pH’s at all, we only measured them.  Lastly, we 

ran the nine samples through the UV-vis to get the 

absorption, and then were able to compare the 

differences of each concentration. 

 This internship was very motivating and 

inspiring for me.  Going into this internship, I had 

just gotten the idea for pursuing a future in 

engineering, so I had no idea whether or not I 

would like it or not.  But I ended up loving it, and 

now I even want to study environmental 

engineering in college! This internship was very 

hands on, and even though majority of the things 

that we did were hard to comprehend without a 

college education, it really helped me to grasp an 

understanding for what we were doing.  The cool 

part of environmental engineering is that it 

incorporates multiple other engineering branches. 

 I look forward to my future in environmental 

engineering, and I am so grateful that I had this 

beneficial opportunity. 
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RENDERING HOMES FOR CUSTOMER PRESENTATIONS WITH  

B+A ARCHITECTURE IN KANSAS CITY
Dzung Nguyen 

 
 grew up in a small village in Vietnam with 

limited access to learning resources. 

However, I never perceived that scarcity as a 

drawback; it became a motivation for me to seek 

unique ways to pursue my two passions — fine 

arts and math. My childhood study corner was its 

own exhibit, displaying projects I created in an 

effort to integrate art and math, such as a portion 

of the Sierpinski gasket made out of construction 

paper and acrylic paint and an ocean-themed 

roller coaster model adorned with plastic fishes 

and coral reefs. 

When I moved to the States, I carried that 

desire to explore and create with me. I began by 

enrolling in as many math and art classes as 

possible at my high school, the city’s career 

center, and our local university. But it was not 

until I took a course in 3D modeling that I 

realized how math and art 

could be combined to 

produce not only paper 

models for display, but also 

interactive graphics and 

technologies that have the 

potential to transform our 

society. I marveled at the 

intricate 3D models that my 

classmates and I created: 

detailed characters, well-

textured vehicles, and professional-looking 

infrastructure. After completing every available 

CAD courses, I began an internship with b+a 

architecture firm in Kansas City, MO.

For my first project, I received a clay model --  a 

model without textures, lighting, and other visual 

components -- of an apartment (Birchwood Villa) 

that would potentially be 

constructed from my 

advisor, Mr. Thong Thai, 

and was asked to add visual 

enhancements to the model 

to make it appealing for a 

customer presentation. I 

began by importing the file 

into 3d Studio Max, a 3D 

modeling software utilized 

by many professionals in 

the field.  

After studying the model -- navigating 

around and within it -- and reading the attached 

guidelines and requirements for landscape, 

I 

" Projects like the Birchwood Villa 

entails precise distance calculations 

and an artistic eye for visual 

enhancements. With this, I can 

continue to embrace my two defining 

identities — mathematician and artist 

— while combining my passion and 

skillset with purpose." 
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location, and dimensions, I began planning out my 

vision for the final product with simple sketches. 

The apartment is located in a suburban area 

outside of Kansas City with abundant foliage and 

a flat landscape. So as the first step, I created a 

flat ground to place the apartment on to using one 

of my favorite tools in 3ds Max: the Soft 

Selection Tool. It allows the creator to precisely 

and easily morph a surface or shape. This is an 

example of hundreds of tools available in 3Ds 

Max. After completing the landscape, I proceeded 

to adding textures such as gravel and wood to the 

model. Finally, I added lighting to the scene. I 

found that lighting is an important, if not the most 

important, component of a 3D model. Improper 

lighting can negatively affect a model, especially 

one with great details that should be emphasized 

with contrast and brightness. The finished model 

(see below) was sent to Mr. Thai for feedback, 

then to the clients as part of a presentation.  

Projects like the Birchwood Villa entails 

precise distance calculations and an artistic eye 

for visual enhancements. With this, I can continue 

to embrace my two defining identities — 

mathematician and artist — while combining my 

passions and skillset with purpose.

 

 

  

Sample renderings. The houses 

were sent as clay (white) models 

and my job was to add lighting, 

texture and scenery to make it 

ready for customer 

presentation. 
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FILTERING CONTAMINANTS IN WATER AT  

THE UNIVERSITY OF MISSOURI ENVIRONMENTAL ENGINEERING DEPARTMENT 

WITH DR. MARIA FILDAGO AND JINGJING DAI
Dalton Phillips 

 
his year I got the opportunity to intern in 

the Civil and Environmental Engineering 

Department of The University of Missouri 

where I worked with a doctoral student, Jingjing 

Dai doing research. This internship allowed me to 

explore research that is central to environmental 

engineering. Dai is part of a team researching new 

ways to test drinking water and filter out 

contaminants to ensure cleaner water.  With an 

increase in dependency on fossil fuels, operations 

of hydraulic fracturing, or fracking, are becoming 

more common. The process of fracking involves 

drilling into the ground and filling the cavity with 

high pressure fluid to create cracks in the rocks to 

release resources such as natural gas and 

petroleum. If not done correctly, this process can 

contaminate ground and surface water.  Dai and 

her team are attempting to 

find new ways to detect and 

filter out contaminants at 

water treatment facilities 

that could be susceptible to 

the negative effects of 

fracking. Dai is working on 

the detection side of this 

project by creating 

molecularly imprinted 

polymer films that will be able to catch the 

contaminants in nanoscale pores in the film in a 

kind of lock-and-key system. 

 I primarily assisted in two ways, first was 

by creating the molecularly imprinted polymer 

films that were used for testing. The films are 

created by putting colloidal silica particles in an 

oven with glass slides so the particles crystallize 

on the slides. They are then put into another 

solution and set under ultraviolet light to 

polymerize the films. The films are then soaked in 

hydrofluoric acid and acetic 

acid to remove the silica 

particles and target 

compound. What is left is 

the film with nanoscale 

pores that can detect 

contaminants. 

 The second way I 

assisted was helping test the 

photo luminescent 

properties of the films using a fluorescence 

spectrophotometer. The films work by catching 

the pollutant in the nanoscale pores then testing 

for changes in fluorescence to see if the particles 

are present. We tested the films without any 

contaminant in them to get a baseline for how the 

T 

" I received experience doing 

experiments and using real world, 

high level lab equipment. It also 

showed me what people really do with 

the things that we learn in science 

class, like the scientific method, and 

how they apply to the real world 

research." 
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films will behave. Initially the films were created 

and tested in ultra-pure water. So the testing that I 

was a part of was to test how these films behaved 

in more basic and acidic solutions. This simulated 

more real world scenarios.  

 Overall I enjoyed this internship and it 

taught me a lot of things about working in a lab 

and what it is like to do research at the university 

level. I received experience doing experiments 

and using real world, high level lab equipment. It 

also showed me what people really do with the 

things that we learn in science class, like the 

scientific method, and how they apply to the real 

world research. This kind of technical research 

can solve some very serious problems. Clean 

water is crucial for life on Earth.  Research on 

how to take pollutants out of water is one of the 

fasted growing areas in environmental 

engineering.  Solving these problems is what will 

lead us into the future and sustain us for years to 

come.  I’m very grateful to Jingjing Dai and Dr. 

Maria Fildago for providing me this amazing 

opportunity. 
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FOSTERING BUSINESS AND COMMUNICATION SKILLS AT MACDDS
Asa Pojmann and Nura Shoune 

 
n the duration of our time interning for 

MACDDS we have acquired many skills such 

as communications to entry level level 

business skills. For the past semester we been 

helping Carmen Kindling manage the social 

media communications and marketing for a non-

profit. MACDDS (Missouri Association of 

County Developmental Disabilities Services) is a 

non-profit organization that serves 

developmentally disabled people with resources to 

live a more functional life. Established in 1979, 

MACDDS is made up of 43 county senate boards 

who provide services and assistance for people 

with developmental disabilities within their 

counties.   

 We created Linkedin, Instagram, Flickr 

and Twitter accounts for Columbia MACDDS. In 

our next assignment we archived old photos of 

previous annual conferences, leaders and 

members. As our concluding project we plan to 

expand this project and make it something special 

for the members, volunteers and employees of the 

company. We attended and helped set up a 

conference in early 

December. The main topic 

of the meeting ended up 

being the budget and how 

they were going to utilize 

resources for membership 

assistance, conferences and 

travels.     

 Offline we worked with the organization's 

Annual Report and Directory committee by 

gathering photos of the members with the greater 

initiative to promote inclusiveness. We 

specifically asked members to send in photos of 

their clients where they are being productive 

members of society in 

order to portray them for 

what they are: active and 

valuable citizens. We also 

got the opportunity to 

collaborate with our third 

intern Craig whose focus is 

on case studies, we have 

taken on the assignment of 

creating a searchable online archive containing all 

of MACDDS past documents dating back to 1979. 

Not only does this make it easier for Carmen and 

our Executive Director, Les Wagner, to retrace the 

I 

" Upon working with MACDDS we 

have became more aware of the 

obstacles the disabled community 

faces and the urgent need for 

programs and organizations who 

serve for them...." 

Nura working on the searchable archive. 
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work they've done and see the growth of the 

company, but with an easily accessible archive, 

members will be able to reference past bills and 

motions to use in case studies and current issues 

plaguing the developmentally disabled 

communities.   

 In addition, for our last project, we will be 

distributing promotional items to doctors so they 

can give our contact information to women who 

give birth to a child with disabilities. A good 

majority of our clients are everyday families who 

give birth to a child with a developmental 

disability, but they are directionless as to where to 

get the proper support for their child, so if we are 

in touch with the doctors who encounter these 

scenarios we can get in contact with the families 

to help them support their child with the best care.   

 We also learned about the effects that 

politics has on people living with disabilities. 

Earlier this year Governor Eric Greitens stated 

that he plans to cut a significant  amount of state 

funded care for people with disabilities. Greitens’ 

new proposal, which would take effect later this 

year, will only reserve $52 million for programs 

supporting the disabled. This is a major decline 

from previous governor Jay Nixon's proposal. 

This is also a disservice to the disabled 

community because Greitens vowed to maintain 

relations by strengthening the sector, considering 

the fact that he proposed a $27 billion state budget 

yet only managed to spare $52 million for the 

same people he assured wouldn’t suffer from cuts. 

As the result of these budget cuts Greiten intends 

to require the disabled to display the severity of 

their disability in order to qualify for in-home care 

and nursing home services. This is his solution to 

remain within his budget.   

 Upon working with MACDDS we have 

became more aware of the obstacles the disabled 

community faces and the urgent need for 

programs and organizations who serve for them, 

we learned about nonprofit business management 

and the importance of representation and 

communication skills in an industry that includes 

service, money and politics. Overall this 

internship has been a great experience. Carmen 

Kindling most definitely took us under her wings 

and showed us the ropes in this industry, and we 

are grateful. 

Masonic Complex where MACDDS 

Meetings are held.  Example of the 2016 Annual Report. 
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Asa 

Nura 
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MORE THAN SKIN DEEP:  

INTERNING AT THE DESPAIN CAYCE DERMATOLOGY CENTER
Megan Polniak 

 
 am so grateful to have gotten the opportunity 

to follow the medical assistants along with 

Dr. John DeSpain and Dr. Kimberly Cayce at 

the Despain Cayce Dermatology Center. Both 

doctors have allowed me to observe in a manner 

similar to one of their medical assistants. Both 

have shown me how they use iPads with 

diagnostic software and they have allowed me to 

talk with patients, explaining why I am there and 

asking them what brought them in.  Dr. DeSpain 

frequently will then asked me about my 

observations in the proper dermatological terms. I 

got to observe several biopsies of suspected skin 

cancers. I learned that there are several kinds of 

biopsies, including a shave biopsy and a punch 

biopsy. A shave biopsy involves injecting 

lidocaine (a pain killer) near the mark, using a 

blade to shave off some of the mark, and then 

lasering some of the remaining tissue. This is 

repeated and the scrapings are put in a vial and 

sent to a pathology lab. A punch biopsy is where 

lidocaine is injected near the mark; then, a kind of 

skin hole punch device punches out a large part of 

the skin mark, which is then put into a vial and 

sent to a pathology lab. I also got to see a positive 

fungal skin test with rod-shaped bacteria under a 

microscope and record the differences in how a 

normal (negative) test would look in opposition. I 

also saw a positive allergy test, where the patient 

had little squares of space on their back tested 

with different materials. They then could not 

shower or get their back wet for three days. When 

the patient came back, one space exhibited an 

allergic reaction due to its physical, erythemic and 

inflamed appearance. The most exciting thing I 

got to observe was a surgery to remove a 

keratoacanthoma, a slow-growing skin cancer 

tumor. For the surgery, I had to wear a gown, 

have my hair back, and wear glasses. I did not 

have to wear gloves because I wasn’t to touch 

anything in the room. I observed Dr. DeSpain cut 

deep into the skin to remove all of the tumor. He 

cut some underlying tissue and then sutured first 

the connective tissue with a simple interrupted 

stitch with soluble material. Lastly, he used a 

running stitch to suture the epidermal layer. I 

learned the types of biopsies, terminology in 

terms of diagnoses and symptoms, types of 

medications administered for different conditions, 

and how to distinguish a normal, benign skin spot 

from an infected, inflamed, or even cancerous 

one. 

 Dr. DeSpain says that dermatology has 

entered a golden age of possibilities. It’s not just 

about moles, rashes, warts, and acne anymore. 

There is also the cosmetic aspect that can improve 

how people feel about themselves. Dr. Kimberly 

Cayce allowed me to watch a Botox injection and 

I 
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saline injections for leg veins.  Watching the leg 

vein injections was fascinating as the moment Dr. 

Cayce injected the vein with saline, the vein 

disappeared!  Then the patient was instructed to 

wear compression hose for 48 hours for the best 

results. She was excited to feel comfortable 

wearing shorts again for summer.  The Botox 

procedure only took a few minutes. Then the 

patient was reminded to actively wrinkle her 

forehead for 30 minutes—to spread the toxin in 

the areas where there are wrinkles—and keep her 

held high for at least 5 hours—no napping or 

bending over.  It was clear that the patient was 

very happy to receive this procedure and she told 

me that it made her feel more vital in her job and 

in life in general.  I learned that initially, most 

patients who receive Botox will want injections 

every three months, but 

after a year or so, they will 

need them less because the 

nerves relax and the former 

wrinkles do as well.  While 

we might think of Botox as something most 

sought by female clients, I learned that the 

dermatology center serves many male clients as 

well. Most are over forty and simply want to 

project their best selves. DeSpain Cayce also 

offers an injectable produced called Voluma XC, 

which is injected into the upper flesh of the 

cheeks. As people age, they lose fat in the cheek 

area, which exacerbates dark circles under the 

eyes, wrinkles around the eyes, and nasolabial 

folds (laugh lines) along the sides of the mouth. 

Smoking and sun exposure also exacerbates these 

lines. Voluma XC can soften all of these 

concerns. It is injected high into the upper check 

and then molded by hand—think Silly Putty—to 

fill in the cheeks to look natural. This procedure is 

expensive, around $2500.  But it lasts two to three 

years before being harmlessly absorbed into the 

body.  The patient who received this procedure 

was nearly fifty and looked very natural. I realized 

that what Dr. DeSpain said was absolutely true as 

I witnessed these cosmetic procedures take a 

decade off the faces of patients and I could see 

how it helped their self-esteem. They quite 

literally had a spring in their step as they left.  

Both Dr. DeSpain and Dr. Cayce are very 

conservative regarding cosmetic procedures, 

saying that they never want their patients to look 

“overdone” and that the goal for cosmetic 

procedures should be “you, only more relaxed.” 

Two big takeaways: Don’t smoke and always 

wear sunscreen. These are the biggest contributors 

to premature aging.  If you regularly go to a 

tanning bed, by all means STOP! You are paying 

to age yourself and possibly give yourself skin 

cancer. 

 DeSpain Cayce also 

has a tattoo laser removal 

machine—it is the best 

laser currently available and is very expensive.  

Tattoo removal is a growing request from 

dermatology clients. The irony is while most 

small tattoos cost around $100, to have them 

removed costs around $1000!  Keep that in mind 

if you’re considering a tattoo. People sometimes 

brag about how painful their tattoo was; tattoo 

removal is many times more painful. The laser 

machine basically creates a controlled burn that 

makes the skin crust up and then the resulting 

scab pulls the ink away from the skin, while some 

ink dissolves into the body.  I learned that black 

ink is the easiest to remove, while colors like 

green and blue are the most difficult.  Most 

patients need at least five treatments to fully 

remove the tattoo ink—that’s a lot of pain! What 

is left is a mild scar, but it looks more like a 

birthmark than a tattoo. Really the results from 

this procedure are impressive.  The DeSpain 

" This internship has prepared and 

confirmed my future interest in 

medical school." 
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Cayce Dermatology center also offers other 

procedures such as microdermabrasion and 

FaceTite, which involves a minimally invasive 

radio-frequency energy to melt fat and tighten 

skin. While some might view cosmetic injectables 

and procedures as vain and unnecessary, the 

money they generate for the dermatology center 

allows Dr. DeSpain and Dr. Cayce to perform pro 

bono work.  Think of people with a neck tattoo 

that reminds them of hard times every time they 

look in the mirror. Having that tattoo removed can 

literally be life-changing, allowing them to obtain 

work easier and move their lives in a positive 

direction. 

 This internship has prepared and 

confirmed my future interest in medical school. 

For the majority of high school I have thought that 

I wanted to be an emergency medicine in a 

hospital with unpredictable situations every day. I 

am in EMT training right now and, while I do like 

it, I feel like with my perfectionism, I would be 

happier in a quieter, more relaxed environment. I 

like how dermatology center has software to show 

where and when patients are scheduled for that 

day. They are organized and color-coded 

according to their concerns. I have a very “type 

A” personality and I like being able to control my 

work environment so that I can be the most 

productive. After this internship I’m definitely 

considering becoming a dermatologist. Thank you 

for this opportunity. 
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READING MEDICAL AND SOCIAL JUSTICE LEGAL CASES AND ATTENDING 

LAW LECTURES AT THE UNIVERSITY OF MISSOURI
Hannah Potter 

 

 have always had a deep passion for the law 

as well as social justice. I began my 

internship with Michelle Heck, the Dean of 

the University of Missouri’s School of Law. She 

directed me to a third-year law student, Nikki 

Clark. Nikki emailed me and asked me to read 

both a book, The Immortal Life of Henrietta 

Lacks, and a classic case, Moore v UCLA before 

our first meeting. Initially, I was overwhelmed by 

this amount of reading, but then realized being a 

proficient reader and writer is a vital part of being 

a good lawyer. 

 I found The Immortal Life of Henrietta 

Lacks captivating. It details Henrietta Lacks, an 

African American woman who had ovarian cancer 

in the 1940s. She went to John Hopkin’s Hospital 

for treatment, where doctors took samples of her 

cancer cells for study, which was and is routine 

procedure. There the story changed: most cells die 

within a few days or weeks; Henrietta’s cells 

didn’t die, they continued to divide.  In fact, her 

HeLa cells are still propagating today.  Henrietta’s 

immortal cells are the basis of all modern 

medicine. They are the basis of cancer treatments, 

HIV and AIDS treatments, and many more.  They 

have been used in the creation and testing of 

bombs, and have even been to outer space. We 

have all benefitted from these HeLa cells in one 

way or another. While the first doctors were 

selling the first batch of HeLa cells for twenty-

five dollars a vial, the Lacks family, who 

struggled in poverty,  had no idea that their now-

deceased mother’s cells were still alive and 

rapidly being turned into a billion dollar industry. 

As Henrietta’s daughter Deborah begins to work 

with the author, Rebecca Skloot to uncover the 

truth about the HeLa cells and fight for Henrietta 

to be honored properly, many doctors tried to hide 

behind calling the cells HeLa, or even saying they 

were from a white woman named Helen Lane, the 

story becomes intensely more gripping. Although 

in the end, the Lacks and Skloot do not achieve all 

of their goals in honoring Henrietta or receiving 

any proper compensation for the Lacks’ unwitting 

contribution, they do achieve in giving the reader 

an intense sense of injustice. I realized that Nikki 

had me read the Lacks’ story to remind me what a 

lawyer really does: they fight injustice. Henrietta 

I 
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was a poor, uneducated, African American 

woman. She did not deserve to have her cells 

stolen for the benefit of the whole world and not 

have the very essence of her name tied to these 

advancements. Her death saved millions and made 

billions of dollars while her family continued to 

live in poverty so dire they could not even afford 

basic medical care. Henrietta’s story embodied the 

profession of the law, and it reaffirmed my belief 

that I would like to be a lawyer because as I read 

this novel, all I wanted to do was fight against the 

injustice that had happened. 

 Nikki then next had me read, Just Mercy, 

by Bryan Stevenson, a Harvard-trained lawyer. 

The novel is about 

Stevenson's experience as a 

lawyer in the deep south in 

the wake of Jim Crow laws. 

Stevenson takes on a case 

of an innocent African-

American man put on death 

row, even though many 

attempts to deter him from taking the case. 

Stevenson presents his story of how African 

Americans were unfairly treated in the prison 

system, often received the death penalty unjustly, 

and how predominately all white juries and judge 

bias led to unfair verdicts. This story, to me, was 

almost like a real account of the book that inspired 

me to be a lawyer, To Kill A Mockingbird. This 

book helped me better understand the law and the 

tribulations that I would someday face and to 

recognize that the legal system needs good 

lawyers on both sides to ensure a fair system for 

all. 

 I also read many cases such as Moore v 

UCLA, Johnson v State, Missouri v Seibert, and 

State ex rel Koster v Oxenhandler. These cases 

were raw, legal literature. It was often difficult to 

read them and to understand why the court ruled 

the way it did, but it sharpened my skill in 

understanding how the legal system works and 

forced me to not just understand the summary of a 

case, but often define legal terms I did not know, 

such as tort of conversion, which is a legal term 

essentially meaning that someone has stolen 

something. This type of exposure to intricate legal 

writing taught me that the law is more than a 

passion for fighting injustice, but it also requires a 

deep dedication to learning what you do not know 

and accepting that you will have to be open to 

research every idea possible. I was taught this best 

in the reading of Moore v UCLA.  This case is 

about a man named Moore whose spleen was 

removed by a doctor who 

failed to inform Moore that 

the rare blood type of his 

spleen could aid with the 

doctor’s research. The 

doctor and UCLA made 

billions on a patent on a cell 

line derived from Moore. 

The court, to my bewilderment, ruled against 

Moore, as there were no set laws to protect Moore 

and then even though the UCLA doctor had failed 

to inform Moore of his conflict of interest prior to 

the surgery, there is nothing that could be done 

after the fact and that UCLA had made such 

significant medical advancements. Moore’s 

lawyers tried to argue that UCLA had committed 

a tort of conversion and that the doctors did not 

fulfill their legal fiduciary duty to inform Moore 

of their conflict of interest and that this actually 

hurt Moore’s sense of privacy and identity, since 

the spleen and what derived from it was an 

essence of his character. I would have never 

thought of an argument like this, but the 

California Supreme Court was split, with several 

judges voting that Moore’s spleen was his 

" I always had just assumed it was the 

listing of laws and precedents that 

helped one's case, but it is actually 

telling an impactful story and focuses 

on not only logic, but also emotional 

persuasion." 
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property and played into his integrity. This 

reminded me that law is a creative art form. Many 

get the idea that courtrooms are stuffy and rigid 

when in reality it is creative license and wit that 

often rule the day.  

 I also spent time at the Law School 

watching Mock Trials and reading Mock Trial 

Case Problems. A particular trial I spectated was 

Richardson v. Big A Utility, where Lisa 

Richardson, was  the common law wife of Andy 

Little. The issue was that either a negligent driver 

had rear-ended a bucket truck, or the bucket truck 

was driving the wrong way on a one-way road and 

did not spot the driver. I got to watch how to 

properly do an opening statement, how to 

effectively direct and cross-examine witnesses, 

how to close an argument, learned key objections 

such as hearsay, and other key trial strategies, 

such as bringing up negative sides of your 

witnesses or addressing holes in your case right 

off the bat when questioning a witness. I also 

spent time writing my own direct examinations of 

witnesses. When you directly examine a witness, 

it is a witness testifying on behalf of themselves 

or the party you are representing. I learned that I 

always need to make sure to play on emotional 

appeal. For example, if the witness lost a child in 

the event or if I am examining an expert to be sure 

to ask them their credentials and what they 

believe in their expert opinion about the case. I 

have learned that a great deal of courtroom 

argumentation depends on the direct examination, 

so I am very glad that I got to practice writing 

questions for hypothetical witnesses. Watching a 

full trial and then practicing some of the more 

technical writing that goes into questioning 

witnesses helped me realize that I already have 

many of the skills I needed to be a good lawyer, 

but I just need to practice them. I had never 

realized how many stylistic choices went into the 

preparation for a trial. I always had just assumed 

it was the listing of laws and precedents that 

helped one's case, but it is actually telling an 

impactful story and focuses on not only logic, but 

also emotional persuasion. 

 All throughout my time I have met and 

spoken with Nikki. We spoke about my thoughts 

and feelings on everything I had read and 

pondered questions such as how morality played 

into law and how sometimes we thought the law 

had failed, but we can’t let our personal feelings 

interfere with our practice: we just have to do the 

best we can with the situation at hand and then 

forgive ourselves and ask for a retrial if the trial 

doesn’t help our plaintiff.   I have learned a lot 

through discussion and have recognized that we 

must always work to be the best officers of the 

law as possible, but acknowledge that we may 

disagree sometimes. Discussion has made me 

learn to interpret the law more deeply and to begin 

to think critically about current issues and our 

justice system at home and abroad. 

 My time spent at the University of 

Missouri Law School has been incredibly useful 

and impactful. I have learned and practiced key 

parts of law and also have looked at the big 

questions of the profession, such as ethics and 

justice. My time there has been well spent and 

highly enlightening, I could not have asked for a 

better experience. This internship has affirmed 

that law will be my future profession, and I am 

very grateful to Michelle Heck and Niki Clark for 

their invaluable guidance. 
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INTERNING AT TRUE/FALSE FILM FESTIVAL WITH KELLY FAMULINER IN 

EDUCATIONAL OUTREACH
Paige Rapisarda 

 

elly Famuliner is the director of 

Education Outreach for the True/False 

Film Festival. I wanted to do my 

internship with True/False because I think that it 

is a beautiful part of the culture in Columbia and I 

had a lot of fun working with them last year 

through the True/False Film Club. So far in my 

internship, I have been in charge of mailings 

having to do with grants to politicians and 

Missouri Humanities Council board members. 

Once the initial mailings are finished, Kelly and 

Allison will be giving me new projects to work on 

as well as taking on some of the tasks that I did 

last year like True Life Fund fundraising at Rock 

Bridge and an International Film booth at Global 

Village. 

 I have really enjoyed my internship. It is 

fun because I get to go downtown every other day 

at the True/False office at 5 South Ninth St.  Also, 

the people at True/False are great and I have 

enjoyed working with Kelly 

a lot. She is extremely kind 

and encouraging and easy 

to work for. Although I 

work directly with her, I 

have gotten to know other 

people around the True/ 

False office and there is a really positive energy, 

so I genuinely look forward to going to my 

internship. 

 Right now I am mainly dealing with 

mailings, I am excited for all of the things that the 

festival itself has in store. I plan to volunteer with 

the festival in addition to interning, and I’m sure 

that the two will come together into fun new 

projects. Through the process I’ve learned how 

important it is for the festival to keep those who 

give them grants updated on 

things happening with the 

festival. They are required 

to send all board members 

of the MHC copies off any 

and all advertisements so 

that they know how the 

place that their money is going is presenting itself. 

I didn’t know how in depth of a process it was to 

have grants giving to the festival. They don’t get 

to just take the money, all board members have to 

stay up to date on the festival. Also, I mailed 

letters to politicians that encouraged them to 

K 

" I have gotten to know other people 

around the True/ False office and 

there is a really positive energy, so I 

genuinely look forward to going to my 

internship." 
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attend the festival and show their support. I think 

this is smart because them setting an example and 

showing support for the festival might bring a 

new demographic of festival attendance. 

 Overall, my experience doing an 

internship with True/False has been a good one. I 

am excited for the projects to come and am also 

very excited to start working on fundraising and 

outreach at Rock Bridge. I think that the festival is 

a very special part of Columbia and I would love 

to encourage more people to get involved! 
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LEARNING ABOUT COMMERCIAL AND ARTISTIC PHOTOGRAPHY AT 

MOONSHADOW STUDIOS
Kaitlyn Richie 

 

 met Jennifer Roberts in October when she 

took my senior photos.  I pulled out my 

Pentax film camera and we talked about my 

interest in photography and film. By the end of 

the session she offered me an internship at 

Moonshadow Studios.  Jennifer specializes in 

wedding and family photos, but around every 

holiday she offers holiday themed shoots for the 

families, specifically children. I was taught how to 

entertain the children, while off the set, with crafts 

or goody bags. With posed photos smiles can start 

to become more stern and fake. To solve that 

Jennifer would have them “shake off” by quickly 

relaxing their muscles before giving their more 

natural smile again. You can make younger 

children that are especially cranky, crack a smile 

with toys being paraded around the photographer, 

this also helps younger kids focus their eyes at the 

camera. 

 Jennifer built up her own business as a 

successful photographer by being present on 

social media. You can find her work at 

http://moonshadowstudio.com  She also has a 

facebook page for Moonshadow Studios where 

she posts photos of new sets 

and recent pictures. She 

also makes sure to be 

connected with her clients 

who are mostly families—

many she has been working 

with since their children 

were newborns. Her studio is also located 

conveniently 

in downtown Columbia. She keeps the 

atmosphere light with drinks for adults, juice 

boxes for kids, and cozy furniture all around. 

 Not only did 

Jennifer teach me business 

tactics to make it as a 

professional photographer, 

she taught me how to make 

a good photo as well. I 

attended a five-hour 

photography workshop of 

hers which furthered my knowledge of ISO, 

aperture, shutter speed and the balance of those 

I 

" You can make younger children that 

are especially cranky, crack a smile 

with toys being paraded around the 

photographer, this also helps younger 

kids focus their eyes at the camera." 
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three things to make a good photo. She helped 

push me from film cameras to digital as well, 

which I had found quite intimidating before her 

guidance. With her help I became increasingly 

comfortable with the more technologically 

advanced camera as well as studio work. I was 

introduced to different photo editing programs as 

well, such as Adobe Lightroom which can add 

dramatic effects that really make photos pop. You 

can see some examples here: 

 https://photographyconcentrate.com/15-snazzy-

lightroom-and-afters/    

 Photo editing was daunting to me before 

but Jennifer made it much simpler and showed the 

huge impact a bit more light and vibrancy can add 

to a photo. 

 I had already been interested in 

photography but was wary of how to make money 

while making art. Family and studio photography 

allows me to make money while still doing what I 

love. I also now understand the arts part of studio 

photography; while it is all posed and more 

commercial, it still takes a tremendous amount of 

creativity. Now I am even looking for 

photography classes Stephens College where I 

will be attending in the fall.  I’m so thankful to 

Jennifer for all she has done for me.  This was an 

amazing experience. 
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LEARNING INTERIOR DESIGN WITH ANNE TUCKLEY HOME AND GALLERY 108
Maurisa Roberts 

 

 have always had the desire to be in interior 

design and since Anne is the best in Columbia 

this seemed like the perfect opportunity to 

explore this possibility. Anne Tuckley has been in 

interior design for twenty years. She has two 

unique shops located at 108 Corporate Lake 

Drive.  Anne Tuckley Home is stocked with well-

curated vintage, hand-crafted, contemporary, 

antique, mid-century modern, and contemporary 

decor.  Gallery 108 features local artists and is 

available for private gatherings, showers, and 

group meetings.  Between running her shop and 

staging, Anne was always busy with something to 

do, if not multiple things at the same time! I soon 

realized this meant there were days when Anne 

would be consulting with clients, decorating 

houses, staging homes for sale, and handling her 

own shop. Anne’s shop consists of vintage 

decorations, furniture, and clothes that she finds 

and sells. She hand makes all of her price tags, re-

arranges and decorates her shop according to the 

season, and hosts sip and shops to welcome 

customers.  

 Consulting with clients for staging 

consisted of a walk through (or two) of the house, 

and Anne giving the clients her opinion on what 

needed to be staged for the house to sell more 

quickly. Anne’s approach to staging, and 

designing, in general, is simplicity.  On many 

occasions we went into houses for decorating and 

I was surprised that Anne only brought few 

things. While at the house she often took out a lot 

of the decorations people had up and made 

everything look more simple and elegant.  From 

her, I learned that the best design is clean design. 

Anne believes color is a key component in 

making things look elegant. When decorating, 

Anne loves to use black and white as base colors 

I 
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and spice things up with bold colors mixed in. 

Anne’s own house is filled with bold colors. She 

brings them all together with coordinating 

furniture and decorations. We once staged a house 

that the first time the buyers 

visited they found boring. 

To spice it up Anne used 

colorful furniture and velvet 

pillows  to give the room 

excitement. The next time 

the buyers visited they loved the home and 

offered a contract.  I saw firsthand how important 

staging a home is. The main goal is for the buyer 

to walk in the house and immediately fall in love. 

So Anne’s method is to stage the main area and 

kitchen the most so potential buyers are wowed 

right from the moment they walk in.   

 According to the Real Estate Staging 

Association, staged properties spend 73 percent 

less time on the market and typically sell for more 

money. Anne thinks this is because when there is 

furniture and decorations in a house buyers 

picture themselves and their family in it more than 

in an empty house. On some occasions builders 

will have an awkward corner apartment and 

staging these types of areas can give buyers an 

idea of what they can do with that space. I think 

the key to Anne’s success is her work ethic and 

her ability to go into any situation and make the 

best of it. She won’t allow subpar work and is a 

perfectionist when it comes to design. Seeing her 

decorate houses and stage from scratch was 

inspiring and challenged my ideas of design. 

Overall I consider this internship a huge success, 

it really opened my eyes up to what it takes to 

own your own shop and manage a full staging 

schedule. The key components I took away from 

working with Anne are to 

never to settle for average 

work, and be gracious in all 

situations. Anne is always 

kind and exudes a warmth 

that people feel right away. 

She reminds me that to be classy is more about 

kindness than money. One day I hope to become a 

great interior designer, like Anne, and I truly 

believe this internship helped me prepare for it. 

 

 

 

" The key components I took away 

from working with Anne are to never 

to settle for average work, and be 

gracious in all situations." 
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VERIFYING SCIENTIFIC PROCEDURES IN THE DOCUMENT CONTROL CENTER 

AT EVANS ANALYTICAL GROUP
Catherine Ryberg 

 

his summer, I interned at ABC Labs, now 

known as Evans Analytical Group (EAG) 

Laboratories. EAG Laboratories is a 

global consortium of scientific research services 

companies.  It contains 

eleven smaller companies 

that conduct research, 

development and testing. 

This includes ABC Labs, 

Chemir Analytical Services, 

SEAL Laboratories, PTRL 

West and PTRL Europe, Shiva Technologies, 

Wildlife International, Accurel, MEFAS, Evans 

Analytical Group, and Nano Science.  They pride 

themselves on innovative scientific research and 

stringent quality control. I ended up working in 

the Document Control center of the lab. 

 On the first day, I was surprised to find 

that I had my own cubicle, computer, and 

employee email address. The entire first day was 

spent in various 

trainings that every 

EAG employee is 

required to go to. The 

first training I went to 

was on something 

called “GLP”, or 

“Good Laboratory 

Practice.” GLP is a set 

of principles that 

ensure that non-

clinical laboratory 

practices are carried 

out with integrity by 

setting standards for proper study performances, 

data collection, and setting of results. An 

important aspect of GLP is the Quality Assurance 

unit. The purpose of the QA unit is to ensure that 

these practices are actually 

followed throughout 

laboratory studies. While 

much of this information 

was not directly applicable 

to my position, it helped me 

to understand the reason 

behind the hundreds of regulations that the US 

Food and Drug Administration (FDA) has set in 

place for lab practices. 

 The second training I attended was on 

“GMP”, or “Good Manufacturing Practice”. GMP 

is a system that ensures that quality standards are 

adhered to in the manufacture and control of 

products. It is a written procedure that addresses 

the any risks that cannot be eliminated in the 

T 
" I’m grateful that EAG allowed me to 

intern with them and I’m actually 

continuing this job—with pay—this 

summer before I attend Cornell in the 

fall." 
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testing of the final product, which at EAG is a 

pharmaceutical product. This includes worker 

hygiene and production of starting materials and 

equipment. 

 EAG is required to provide proof that all 

employees are following the GLP and GMP 

systems. My primary role in Document Control 

was to process the record sheets from the lab. I 

filed these sheets in a vault so that physical copies 

were preserved. I also worked with a computer 

software program that digitally stored record 

sheets in case the physical copies were damaged. 

This job is extremely important to the company, 

as if the FDA were to check to see if copies of 

records were kept and none were there, then the 

company could lose essentially be put out of 

service and lose their accreditation. 

 The architectural layout of the building is 

interesting in that the research laboratories are in 

the center of the building and this center part has 

glass walls so the administrative offices around 

the center can see what researchers are doing.  

There are two facilities in Columbia. I was at the 

main location at Discovery Ridge. This building 

mainly focuses on pharmacological testing and 

research. An interesting fact is that there are no 

pencils allowed in the building, only pens.  If a 

scientist is going to write an observation, he or 

she must commit to the observation and it is 

believed this improves accuracy, security, and 

overall performance. 

 Two years ago,  I interned at the Bond 

Life Sciences Center, which was a very different 

environment focusing on education rather than 

strict commercial procedures.  From my 

experience at EAG I’m more conscious of quality 

control and documentation.  I have learned a lot 

about the  history of FDA regulations and how 

imperative they are to the success of commercial 

laboratories.  I’m grateful that EAG allowed me to 

intern with them and I’m actually continuing this 

job—with pay—this summer before I attend 

Cornell in the fall. 

 

 

 

 

 

 

 

 

 

 

 

 

 



P a g e  | 118 

 

INVESTIGATIONS | RBHS 2016-2017 

LEARNING ABOUT IMMIGRATION AND NATURALIZATION AT THE LAW OFFICES 

OF FEHLIG & FEHLIG TATUM 
Katherine Sarafianos 

 
y first and second semester of EEE 

internship, I worked with Helene 

Tatum, a trilingual immigration lawyer 

in Columbia. Helene, along with her brother 

Edward who is based in St. Louis,  are the heads 

of the Law Offices of Fehlig & Fehlig Tatum. 

Their practice offers immigration services in 

English, French and Spanish. This is significant as 

Helene is the only fluent Spanish speaking lawyer 

in Columbia. As a large number of Columbia’s 

immigrants are Spanish speaking, this particular 

skill proves as a vital community service to those 

seeking help in terms of immigration concerns.  

During my time with the 

firm, I learned a lot about 

the American immigration 

and naturalization process 

and was able to help in 

several cases and events 

taken on by the firm.  As a business, the firm, of 

course, charges clients for their services; but what 

was so admirable about being able to work with 

them was that they take on many pro-bono cases.    

 One of the cases helped out with this year 

was a pro bono asylum case for a woman from 

Central America. When someone is seeking 

asylum, it means that person is an immigrant in a 

country and seeking permission to stay in that 

country longer than what their visa allows because 

of turmoil in their home country. While working 

with Helene, I learned that there are several things 

that can prevent someone from being eligible for 

asylum. A mandatory bar prevents someone from 

ever getting asylum, while the discretionary bar 

can sometimes be overcome.  According to 

politicalasylumusa.com, mandatory bars include a 

conviction of an aggravated felony, support of any 

terrorist group or the assist in the persecution of 

others.  Discretionary bars include when the 

noncitizen had an opportunity to live permanently 

in a third country before entering the United 

States, when the noncitizen is applying for asylum 

more than a year after entering the United States 

(unless they had a valid immigration status) or 

when the noncitizen previously had an asylum 

application denied by an Immigration Court. 

There are also two types of asylum an immigrant 

can apply for: Affirmative 

Asylum Processing with the 

U.S. Immigration and 

Customs Enforcement 

(ICE), or Defensive Asylum 

Processing with the 

Executive Office for Immigration Review 

(EOIR). If applying through ICE, if the case is not 

approved and the applicant do not have a legal 

immigration status (if they're here illegally), ICE 

will issue a Form I-862, Notice to Appear, and 

will forward the case to an Immigration Judge at 

the EOIR. The woman who was applying had 

been brought over by coyotajes, people who 

smuggle immigrants across the border for 

payment. She was found by ICE* and put into 

removal proceedings.  With her case, the Fehling 

Tatum Law Office is applying for asylum because 

the conditions in her country are dangerous and 

life threatening for her. To be eligible for asylum, 

an immigrant must be seeking protection because 

they have suffered persecution or fear that they 

M 

" This internship has been very eye-

opening. Working with Helene made 

me realize how complicated and 

layered naturalization is." 
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will suffer persecution due to any of the 

following: race, religion, nationality, political 

opinion, or membership in a particular social 

group.  This women was taunted by a local gang 

of the Mara 18, a multi-ethnic transnational 

criminal organization that started as a street gang 

in the Rampart area of Los Angeles, California. 

The woman was taunted verbally, stalked, 

assaulted, and forced to pay “rent” on her street 

business to them that she couldn't afford. I 

research articles, country conditions and relevant 

court decisions to help prove to the person who 

will review her case that she is being persecuted 

because of her particular social group. 

 Given that immigration is often debated in 

the media and is a hot political issue, I came in 

with very limited, yet biased knowledge. My time 

with Helene has taught me the specifics of certain 

parts of immigration law and opened my eyes to 

how layered and complicated it is to become a 

citizen in the US, as well as the awful conditions 

people are trying to escape all over the world. 

Many people have a warped perception of illegal 

immigrants, especially Latin and Central 

American immigrants, which comes from the 

incorrect information they hear on 24-hour news 

outlets and political rhetoric. The reality is that 

immigration law is very paperwork heavy, often 

inefficient, and usually ends with the asylum 

applicant deported. I worked with Helene on the 

cases she accepted, but I also sensed the many 

people she has to decline because they don't have 

a strong enough case.  It’s unfortunate, but unless 

someone can claim they have suffered harm or 

significant burden to themselves or an immediate 

relative—such as a child—their unlawful presence 

cannot be excused and they are put into removal 

proceedings that often take them back to very 

dangerous situation. 

 This internship has been very eye-opening. 

Working with Helene made me realize how 

complicated and layered naturalization is. Yes, 

there should be consequences for those who come 

to our country to commit crimes. But our current 

method endangers many innocent people. The 

majority of immigrants improve our economy and 

offer social diversity and reminder of the 

American Dream. 
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 Shadowing four Doctors with an Emphasis on Pediatrics and Privatized 

Medicine 
Max Schaefer 

 

y time with local pediatrician Dr. 

Douglas Beal and his staff was filled 

with amazing opportunities for 

learning. I knew very little about the business of 

running a private medical office before I started 

my first day. In fact, one of the few things I did 

know beforehand was that kids hate shots.  Dr. 

Beal started to teach me about his daily life. At 

first I shadows the nurses, since that's where the 

patient interview begins. I watched blood 

pressures taken, heights and weights recorded, 

and preliminary health questions asked. Then I 

started shadowing Dr. Beal watching how he 

interviews his  patients and their parents. His first 

question is, “What brings you in today?” Then he 

listens to their heart and lungs, and asks about 

concerns. Before we entered each room Dr. Beal 

would take a second to go over the patient’s chart 

with me. He was a professor for a few years and 

that came across in the way he taught me. Often 

times he would pretend to be patient and only give 

me information if I asked the right questions. This 

reminded me that a good pediatrician has to be 

mindful of asking the questions of both the child 

and the parent. 

 

 In this way I was exposed to all manners 

of daily maladies. I saw many strange rashes, 

warts, moles, allergies, and occasional infected 

lesions. Babies came in for twelve-day checkups 

that measured their health since birth, umbilical 

cord degradation, and indications of jaundice.  I 

learned that the most common calls the office 

receives regard fevers: the standard response is to 

keep the child comfortable and not to worry 

unless the fever spikes above 103 degrees.  Most 

colds and illnesses (like Fifth’s Disease) will 

resolve on their own. Then there are the shots: T-

Dap includes tetanus, diphtheria, and pertussis. 

Then there is MMR includes measles, mumps, 

and rubella. A significant challenge for any 

pediatrician is convincing well-meaning parents to 

vaccinate their children. Modern vaccines are 

wrapped (three-in-one) to make it more 

convenient for parents to visit for shots and there 

is no evidence linking vaccines to Autism.  I 

M 
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watch Dr. Beal counsel several nervous parents to 

vaccinate their young children.  

 

 Dr. Beal also talked with parents who had 

concerns that their child was exhibiting sings of 

Autism Spectrum Disorders. Pica, which is the 

eating of unusual things like dirt, is perfectly 

normal and usually goes away by the time a child 

enters preschool. Regular anxiety or repeated 

OCD behaviors are not.  ADHD concerns came 

up frequently, although the DSMIV now 

discourages medicating for ADHD before twelve. 

I also learned about encopresis (a type of 

constipation that is common and psychological as 

well as physical). These 

children were usually 

referred to a child 

psychologist in the same 

practice to see if they 

needed additional attention. 

We reviewed fractured 

bones that had been 

attended to by a pediatric 

orthopedic doctor and Dr. 

Beal would ask the patient 

how the arm or leg was feeling. There were a few 

cases of Osgood Schlatter's Disease which is the 

inflammation of the growth plate at the knees 

typical in young athletes.  There were also 

Gardasil shots for both boys and girls to prevent 

HPV.  I saw an average of four or five patients a 

day. All throughout I was learning not just about 

each condition and each patient, but about how to 

ask the right questions to understand how the 

patients and their parents see their illness. This 

perhaps the most important lesson.  Besides just 

shadowing patient interviews, I also observed how 

routine labs run in the office—tests for simple 

things like strep throat—and  I worked in the 

office with the clerks. Everything in his office is 

paper which means a ton of filing. I filed files and 

made files and added to files. If nothing else, I am 

definitely at the peak of my ordering of the 

alphabet. 

  In addition to shadowing Dr. Beal, I also 

shadowed in three other practices. I’m interested 

in each of their specialties as well and wanted to 

compare their work to that of a pediatrician.  The 

first was in the office of Oral and Maxillofacial 

Surgeons Dr. Coyle and Dr. Lance. They remove 

wisdom teeth and also perform tooth implants and 

bridges for lost teeth. Here I watched consults 

where I saw wisdom teeth removed followed by 

post-op care.  I also shadowed Dr. Fowler who 

works in Allergy 

and Immunology.  I learned 

about the full extent of 

extreme allergies, cross 

reactants, and the everyday 

struggle for some people 

just to feel normal in a 

world full of things their 

body rejects. 

 Each of these 

physicians talked to me about their views on the 

future of medicine and the battle for private 

clinics to stay private against large hospitals. All 

of them agreed that the one thing medical school 

didn’t teach them was the financial aspects of 

running a private practice.  Dr. Coyle talked 

extensively about the cost of running a private 

surgery clinic in and the amount of onerous 

paperwork required given changing insurance 

policies and coverage. All three private practices 

must balance running a business (often with huge 

costs of maintaining open doors) with running a 

medical facility. Alone, either one would be a full 

time job but it often falls on the doctor to fill both 

roles. Dr. Fowler talked about the challenges of 

"In all these practices, what I found to 

be most notable was that while Dr. 

Hoernschemeyer was free to only 

practice medicine, he was still not his 

own boss while the private doctors, 

though they had added financial and 

office responsibility, also had more 

freedom in their practice." 
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starting her own medical practice. Overall my 

experience with private medicine taught me the 

importance of providing excellent care in order to 

retain patients, and having extremely efficient 

business practices. They each emphasized the 

need to build a strong team of devoted nurses, 

clerks, and other doctors, and to stay one step 

ahead of insurance and larger medical entities. 

 The fourth doctor I shadowed was Dr. 

Hoernschemeyer at University Orthopedics. His 

role was very different, only having to fulfil the 

medical aspect of his practice and leaving the 

financial aspects to others. With him I watched 

several scoliosis consultations, many of which 

were follow-ups after he had performed a 

correctional operation called Scoliosis Tethering 

where, instead of fusing vertebrae, a band is 

strung alongside them then pulled tight. In all 

these practices, what I found to be most notable 

was that while Dr. Hoernschemeyer was free to 

only practice medicine, he was still not his own 

boss while the private doctors, though they had 

added financial and office responsibility, also had 

more freedom in their practice. I think the tradeoff 

between how much one practices medicine vs 

responsibility vs freedom are often the values that 

draw a doctor towards one type of career over the 

other. 

 I owe all four practices that welcomed me 

a huge debt of gratitude. They were especially 

kind to satisfy not only my questions about 

medicine, which they answered enthusiastically, 

but also to share information about their financial 

processes and challenges with me. To take in a 

student on top of normal duties as a doctor and a 

business owner, to stay after normal working 

hours ended just to talk over the day’s cases, to 

share one’s thoughts on the past, present, and 

future of healthcare to a high school student are 

all selfless acts and are priceless to the interns 

who benefit from them. I was very fortunate to 

have shadowed these very knowledgeable and 

gracious doctors. 
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APPRENTICING WITH THE MISSOURI SYMPHONY 
Betsy Schlimme 

 
othing compares to the feeling of playing 

with a professional orchestra. I got to 

experience this feeling over the summer 

of 2016, when I had the privilege of performing 

with the Missouri Symphony as a student 

apprentice. I was selected by the conductor of the 

symphony, Kirk Trevor, from a number of other 

young musicians in Columbia to play with the 

Missouri Symphony during their summer concert 

series, Hot Summer Nights, through June and 

July.  The Missouri Symphony Orchestra is 

comprised of over 50 world-class professional 

musicians who come from all over the country 

and across the globe. It is under the direction of 

Kirk Trevor. They are a full symphony orchestra, 

so they include all wind, brass, and string 

instruments as well as percussion. Their summer 

concert series, Hot Summer 

Nights, is the largest 

classical and pops festival in 

the Midwest. During June 

and July of 2016, the 

festival presented over 20 

concerts in six weeks, 

including a series of community concerts and 

recitals. Many guest artists are also brought in for 

the event, such as professional soloists and groups 

to perform with the symphony. 

 As an apprentice with the Missouri 

Symphony Orchestra, my job was to attend all 

rehearsals and performances for which additional 

musicians were needed or could be included. This 

ended up being most of the performances. I am a 

violinist, so I was placed in the back of the second 

violin section for all performances, given that the 

first violin section and most of the second violin 

section are reserved for professionals who have 

auditioned and been selected for the orchestra. 

However, I was still in the middle of and 

participating with a professional orchestra, and 

this was such an amazing experience.  Most 

weeks, we had Monday off, 

rehearsals Tuesday through 

Thursday, and concerts and 

performances on the 

weekends. Many days we 

also had double rehearsals, 

so I would go to rehearsal 

in the afternoon, break for dinner, and then go 

back for an evening rehearsal. In the beginning, 

this was quite an adjustment because I was not 

used to playing for so long, and it was physically 

exhausting. However, because we wouldn’t get 

our music until the week of the concert, these 

rehearsals were necessary. During rehearsals, I 

had the added bonus of being  mentored by the 

professionals around me. They were very friendly, 

always made sure I knew what was going on, and 

helped me with the trickiest sections of music. I 

greatly admired these professionals and their time 

and effort put into the music both in and outside 

N 

" I didn’t have the same years of 

experience as my professional 

colleagues, yet I felt I could 

contribute with confidence and pride 

to the performance of the piece." 
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of rehearsals. As a young musician, mentoring 

from professionals has taught me to approach 

challenging music with positivity and has made a 

difference in the quality of my individual practice. 

 One of my favorite parts of this concert 

series was being given the opportunity to play 

extremely famous classical orchestral 

masterpieces, such as Beethoven’s 9th Symphony 

and 1812 Overture, with professionals who really 

know how to play the music with its intended 

passion. My favorite piece that we played was 

Richard Strauss’s Don Juan, a known trial for 

professional musicians, especially violinists. Most 

college violin professors insist that students 

practice the first page to perfection to master 

technique. Even after years of practice and 

experience, many still struggle. Although Don 

Juan was by far the most challenging piece I’ve 

ever played, I found it extremely enjoyable to be 

able to work hard and perform it in front of 

audience. I didn’t have the same years of 

experience as my professional colleagues, yet I 

felt I could contribute with confidence and pride 

to the performance of the piece. 

 In the coming summer of 2017 following 

my graduation, I will be performing with the 

Missouri Symphony once again, and I am so 

excited. Although, I never saw myself choosing 

music as a career, it has begun to feel like music 

has chosen me. In the fall, I will attend the 

University of Missouri as a violin performance 

major, something that I never saw myself doing 

until recently, and I believe that my 

apprenticeship with the Missouri Symphony has 

greatly influenced my musicianship and the path I 

have chosen. Being in the middle of an orchestra, 

completely surrounded by music and musicians 

who are passionate about the music they are 

playing, has become my favorite place to be, my 

happy place, the place I feel most at home. I 

simply cannot imagine my life without it, and I 

have the Missouri Symphony to thank for offering 

me the experience to discover this about myself. 

Below is a picture of my fellow musicians, 

Trentynne Davis, me, Director Kirk Trevor, Helen 

and Hope Keithahn.  Thank you all for this 

opportunity. 
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INTERNING WITH DR. AJIT THARAKAN, THE CHIEF OF THE DVISION OF 

CARDIOTHORACIC SURGERY AT THE MU SCHOOL OF MEDICINE 
Avery Shroeder

 
 spent my first semester interning with Dr. 

Ajit Tharakan at the University of Missouri 

Hospital in Columbia. Dr. Tharakan is chief 

of the division of cardiothoracic surgery at the 

School of Medicine, and is involved in all forms 

of cardiac surgery. Cardiothoracic surgery (also 

known as thoracic surgery) is the field of 

medicine involved in surgical treatment of organs 

inside the thorax (the chest)—generally treatment 

of conditions of the heart (heart disease) and lungs 

(lung disease).  A few of these procedures I 

witnessed include mitral and aortic valve surgery, 

surgery of the aorta, congenital heart surgery, and 

coronary artery surgery. Dr. Tharakan sees 

patients in the surgery clinic just once a week, as 

the rest of his time is taken by surgical procedures 

themselves, as well as numerous appointments 

and meetings that come as a result of his 

leadership positions. 

                As a result of his chaotic schedule, my 

opportunities to follow Dr. Tharakan came on his 

clinical days, on which his schedule was filled 

with new patient appointments, routine check-ups, 

and post-operative meetings with patients. On 

these days, I watched as he sat down to his 

computer and reviewed CT scans of a patient’s 

thoracic cavity, watching and analyzing the blood 

flow through the heart to determine the problem 

and best treatment options. This time gave him a 

chance to review his patients' conditions and to 

have it fresh on his mind before going in to the 

exam room to speak with them. He explained to 

me that ordering imaging has become an 

increasingly popular routine in healthcare. Years 

ago, doctors would often order a CT scan after 

talking with a patient about their condition and 

symptoms, whereas now, many of his patients 

head immediately to the imaging department after 

arriving at the hospital. Only after the scans are 

finished do the patients go to visit with Dr. 

Tharakan. I watched as he used various settings 

on his computer, allowing him to fast-forward and 

rewind, rotate the image, and stop at any point to 

take measurements of blood flow. To the 

untrained eye such as mine, the images on the 

I 
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screen simply look like black and white clouds, 

floating, twisting, and beating. However, with a 

bit of guidance from Dr. Tharakan, I began to see 

the outline of the heart and the pattern of blood 

flow. He described the issue at hand, this one an 

aortic aneurysm, just one of the many potentially 

devastating conditions he monitors and attempts 

to fix on a daily basis. At last, after nearly five 

minutes of analyzing the images and reviewing 

the file, it was time for Dr. Tharakan to talk with 

his patient. 

                Upon entering the exam room and 

warmly shaking hands, Dr. Tharakan began 

checking off the routine questions to ask his 

patient. Despite the lengthy list, the Dr. Tharakan 

is a masterful doctor who puts patients at ease and 

lets them know he will do his very best to help.  

Dr. Tharakan questioned symptoms and habits 

while at the same time 

asking about family and 

plans for the upcoming 

holidays. When the 

questioning was finished, I 

watched and listened as Dr. 

Tharakan explained to the 

patient their condition. While it had not worsened 

since the previous visit, the level of severity was 

one at which the condition could become fatal at 

any time. The only treatment available was 

surgery. I witnessed as Dr. Tharakan handled 

what often proves to be one of the most 

challenging tasks in medicine. He acknowledged 

the relatively high risks that came with the 

surgery, yet emphasized the likely higher risk of 

incident, should the patient elect to go untreated. 

When his explanations were  finished, it was up to 

the patient to decide. Despite the hint of concern 

in his eyes, he respected the patient’s decision to 

abstain from surgery. He scheduled the next 

check-up for a year in advance, and encouraged 

the patient to call his office if he had further 

problems.  Dr. Tharakan emphasized that people 

must be in charge of their own health care 

decisions.   

                As the visits continued, Dr. Tharakan 

returned to his office to refresh his mind on all of 

his patients. I sat in as he saw a post-operative 

patient, who, while recovering well, would likely 

be heading back to the operating table in just three 

months so that the second part of her procedure 

could be completed. On the same day he saw a 

new patient who in recent months had been forced 

to have surgery at a different location. It was now 

up to Dr. Tharakan to provide continued care, 

despite the fact that the previously done work had 

not been his own. These revision surgeries can be 

challenging as if they were don't correctly the first 

time, there can be more damage and less healthy 

tissue to work with. 

                Throughout my 

visits to Dr. Tharakan, I had 

the opportunity to not only 

learn about the 

physiological treatment that 

is provided by doctors, but the psychological 

support that is present as well. The patient must 

feel comfortable and confident in their doctor. A 

doctor must present an intense interest and 

understanding in the functioning of the human 

body, but must also be compassionate in nature. I 

was fortunate enough to follow Dr. Tharakan who 

exhibited an impressive balance of these qualities, 

and as a result, I am determined to offer the same 

to my future patients. I am also grateful to CACC 

instructor, Bobby Horn, and Mrs. Struchtemeyer 

for making it possible for me to witness Dr. 

Tharakan's early surgery and clinical visits from 5 

a.m. to lunch on several days.  This has been an 

amazing experience.

"I was fortunate enough to follow Dr. 

Tharakan who exhibited an 

impressive balance of these qualities, 

and as a result, I am determined to 

offer the same to my future patients." 
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A NEW DEEP-LEARNING BASED METHOD FOR ALCOHOL DRINKING 

RECOGNITION USING PHYSIOLOGICAL DATA 
Richard Shang 

lcohol abuse is a widespread economic 

and social issue. An important step in 

treating alcohol abuse is identifying 

when and how often someone drinks; however, 

current methods used to identify alcohol drinking 

such as clinical interviews and questionnaires are 

limited: these methods require total reliance on 

patients’ retrospective self-report, the skill of the 

clinical interviewer, and the artificial setting of 

the assessment. In my research, I investigated a 

new method of alcohol-drinking recognition using 

machine learning, deep neural networks (DNNs), 

and physiological signals. 

 My research was 

conducted last summer with 

the computer science 

department at the University 

of Missouri-Columbia. The 

idea for the research originally 

came from the psychology 

department at Mizzou, which wanted to determine 

whether the use of machine learning on 

physiological signals could aid in alcohol-abuse 

prevention methods.  

 Those of us participating in the research 

began by sampling a group of students at the 

University of Missouri on their drinking habits 

using an ambulatory assessment system. This 

system includes self-reports, observational 

methods (e.g. audio and video), and physiological 

measurements, which were collected using 

wearable sensors and smartphones. Then, using 

the physiological measurements obtained during 

each subject’s drinking episode, I generated two 

sets of features, or inputs for the DNNs. The first 

set was manually designed, consisting of the 

mean, standard, deviation, skewness, and slope of 

the raw signals (heart rate, skin temperature, and 

activity). For the second, first a 2-D spectrogram 

of the raw and normalized signals was generated 

using a deep convolutional neural network 

(DCNN). Then, the spectrograms were inputted 

into a pre-trained image recognition DCNN to 

generate another feature set. After the features 

were created, I then inputted them into various 

classification machine learning methods to 

classify the features as 

“drinking” or “non-

drinking.” These 

classifications were 

compared to the actual 

classifications to determine 

accuracy and from that the 

effectiveness of DNNs on 

recognizing alcohol use. 

 Overall, the new method showed 

promising results. For the first set of features, the 

classification accuracy peaked at 75%. For the 

features generated using the DCNN, multiple 

classifications yielded an accuracy around 70%, 

with one reaching 80%. These percentages mean 

that the machine learning methods were able to 

correctly classify whether a person was drinking 

or not using the collected physiological signals 

X% of the time, with X often around 60 to 70.  

 DNNs are known to be effective in image 

recognition tasks, but before this study, no one 

has applied the transfer learning approach of using 

A 

" My research at the University of 

Missouri has granted me invaluable 

knowledge and experience in not 

only computer science and 

statistical analysis but in the whole 

field of scientific research." 
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these DNNs and DCNNs on recognition tasks 

based on physiological signals. Although the 

resulting accuracies of the experiment were not 

optimal, they show great potential, as the dataset 

used in this experiment was small and it was the 

first time this approach has been used. Future 

study will continue to refine and improve this new 

tool for physiological data analysis. Soon, it may 

even be able to predict physiological events, such 

as alcohol abuse, drug use, and psychological 

disorders, helping in intervention and treatment. 

 My research at the University of Missouri 

has granted me invaluable knowledge and 

experience in not only computer science and 

statistical analysis but in the whole field of 

scientific research. Through this internship, I 

learned both the process of scientific 

experimentation and the process of describing it 

through a research paper. I will be able to apply 

these skills to my future aspirations in 

engineering, no matter what field.

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Examples of the raw sensor signals of heart rate, activity, and skin temperature. 
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STUDYING FRUIT FLY GENES IN ORDER TO UNDERSTAND NEUROLOGICAL 

DISORDERS WITH DR. BING ZHANG 
Donia Shawn 

his past year, I began an internship with 

Carlos Rivera, a graduate student with Dr. 

Bing Zhang at the University of Missouri 

Division of Biological Science, which is located 

at Tucker Hall. When I first spoke with Dr. 

Zhang, he said, “Our goal is to understand the 

way glial cells work in neuronal circuitry 

formation and function through fruit flies. You 

don’t work for me, but for yourself. This should 

be something that you want to do and you should 

be excited to check on the fruit flies. ”  Hearing 

this intrigued me because the only thing we focus 

on in science classes when learning about the 

nervous system is just neurons, but glial cells are 

never mentioned. Glial cells are cells that 

somewhat mysterious: they surround the neuron 

to transport nutrients and get rid of cell waste. 

Since this is all that is 

known, neurons get all the 

attention while glial cells are 

left out in the dark.  Dr. 

Zhang is trying to change 

that and I was excited to join 

in. 

 Fruit flies are an 

often chosen to study genetics because they are 

easily accessible, without ethical concerns, 

reproduce rapidly, and only have three 

chromosomes. We used them to study the basic 

aspects cellular and molecular mechanisms in the 

brain by which synapses form, develop, and 

function. The general strategy that is employed in 

the lab is the in vivo role of a gene-based on 

phenotypic analysis of mutant flies. In 

order to do this, we used the GAL4-UAS, which 

is a biochemical method to study gene expression 

and the function of those expressions in fruit flies. 

To break it down, both GAL4 and UAS are 

proteins, which means that they are encoded in 

genes in the DNA. GAL4 is an activator of gene 

transcription and transcription factors work by 

binding to a specific DNA 

sequence. Once the 

sequences are bound, the 

gene can be transcribed and 

the protein can be formed. 

UAS is, simply put, just the 

sequence of DNA that the 

GAL4 binds to. Another 

technique that is used in the lab is a genetic 

system called FINGR, which refines the GAL4-

UAS system that I described by allowing us to 

isolate specific cells and alter their behaviors to 

determine the impact it has on the overall function 

of the cell.  With this, we look and test different 

genes in fruit flies in order to determine how they 

function.  

T 

" This is ongoing research and I’m 

thrilled that Dr. Zhang has not only 

provided me this fascinating 

opportunity, but has invited me to 

continue researching over the 

summer." 
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 On my first day in the lab, the stench of 

fruit flies overwhelmed me. They are stinky little 

buggers!  I spent days taking tubes of fruit flies 

with different genotypes and placing them 

underneath a microscope in order to separate the 

males from the females, virgins from non-virgins, 

and place them in other tubes in order to prepare 

them for breeding. I also used Punnett Squares to 

form predictions of different genotypes crossing 

together and what to look for to make sure the 

cross was successful. 

      

 In addition to separating fruit flies 

depending on their characteristics, I tested how 

fruit flies with the with different genes function. 

For instance, I spent a couple of days testing fruit 

flies with the TRPA1 gene, a gene that is sensitive 

to temperatures, to learn how they function when 

surrounded in different climate temperatures. The 

way I did this was, believe it or not, through 

putting the fruit flies in a sushi cooker!  We used 

this to put fruit flies in to apply a certain 

temperature around them to see how quickly they 

become paralyzed. Then we put them in a separate 

tube and noted how long it takes for them to 

return to normal movement. I did this by putting 

the fruit flies in the compartment and applying a 

variety of temperatures: 32°C, 34°C, or 36°C. I 

then timed how long it took for the flies to pass 

out from paralysis, and patiently cheered for each 

fly to get back on its feet and fly! Sometimes, the 

flies would fool me and I’d get all excited and 

then they’d give up and pass out again leaving me 

disappointed. In fact, some ambitious flies took 

only one minute to get up while other lazy ones 

took eleven minutes! 

 Testing different genes like TRPA1 or any 

other genes helps us get a better understanding of 

how neurons and glial cells work.  Simply 

understanding how it works in fruit flies can help 

us understand how it all works in humans. We can 

apply our knowledge of different genes in a 

neuron and glial cells to determine how they 

function together to get a better insight into 

possible cures for neurological disorders like 

Alzheimer’s, ALS, and Fragile-X syndrome. This 

is ongoing research and I’m thrilled that Dr. 

Zhang has not only provided me this fascinating 

opportunity, but has invited me to continue 

researching over the summer. 
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CULTIVATING YOUNG MINDS AND CONSERVATIONAL FRENCH: 

INTERNING AT LA PETITE ÉCOLE WITH MADAME JOËLLE QUOIN 
Rebecca Simmons 

a Petite École is a Montessori preschool 

that helps children learn French as well as 

English. I was thrilled when the school's 

founder and principal, Madame Joëlle Quoin 

offered to take me in as an intern. The name 

translates to "the little school" in French and it 

operates like most preschools with a daily 

schedule that includes story time, writing, 

numbers, lunch, nap time, snack time, and craft 

time. The biggest difference is that only French is 

spoken. There are three different classrooms for 

kids of different ages. One for toddlers and the 

two others are depending on how much French 

they have absorbed in the introductory class. 

There are about twenty-five children at the school 

at any given day. I help with whatever is needed 

from washing the snack dishes to watching the 

kids! 

 The students are 

sweet and adorable and very 

polite.  The teachers have 

welcomed me and helped me 

to fit in with the kids and 

encourage them to ask me 

for help. Interning at La 

Petite École was a great experience in every way.   

Over my time there I learned more French and 

learned how to better apply it conversationally.  

They used many words I was unfamiliar with 

which was a struggle until I taught them and had 

enough French signs up to make two or three 

quilts! When it was playtime we also listened to 

music with French words especially the ones that 

where 

translations of songs I already knew in English 

like "Heads, Shoulders, Knees, and Toes."  

 This internship helped me delve further 

into the language and helped me to become more 

conversational which was something I was 

struggling with when I started La Petite École. It's 

one thing to study a textbook and ace a French 

test; it's quite another to direct a group of children 

in a craft activity while speaking completely in 

French!   

 Working with very 

young children requires 

significant multitasking 

ability.   I also became 

increasingly better at 

multitasking because 

sometimes when teachers were out with illness,  I 

watched over several kids while working on 

separate projects for Madame Quoin at the same 

time. It is very difficult to do multiple things at 

the same time and I am glad that the internship 

helped me develop this skill.  

 On a personal level, the environment of 

the school helped me break out my natural 

shyness and has made me better at speaking to 

L 

"It's one thing to study a textbook and 

ace a French test; it's quite another to 

direct a group of children in a craft 

activity while speaking completely in 

French!" 
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others in general--not just in English and French. 

This internship also helped me to learn how to 

work with others. It is difficult to work in the 

environment of the school if you are a naturally 

quiet person, which I was at the beginning, but 

now know I am perfectly fine with talking to 

people I don’t know.  Starting a conversation with 

someone I don't know well is something very 

important that  I learned there and I keep 

practicing this skill every day.  I can see myself 

getting better at talking to new people and feeling 

more confident each time I reach out.  I have 

wanted to be a teacher for a while and this 

internship helped me see different aspects to 

teaching that I hadn’t seen before. I have always 

enjoyed working with young children and this 

internship gave me an opportunity to do just that.  

Thank you, Madam Quoin, for believing in me 

and giving me this life-changing opportunity. 

Interning at La Petite École was a great 

experience that shaped and changed me as a 

person for the better in so many ways.
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INTERNING AT THE THOMPSON CENTER FOR AUTISM 

 AND NEURODEVELOPMENTAL DISORDERS  

AND THE SOUTH PROVIDENCE PSYCHIATRY CLINIC 
Alexander Sohl 

he first of the two internships that I 

participated in this semester was at the 

Thompson Center for Autism and 

Neurodevelopmental Disorders. The Thompson 

Center is a place for children with Autism 

Spectrum Disorders and their families can go for 

therapy, counseling, and intervention to increase 

sociability. Parents can attend a better 

understanding of their child and how to parent 

them with success.  Here I shadowed Dr. Rachel 

Brown, a psychiatrist.  A typical day of 

shadowing Dr. Brown would meet with her 

colleagues and me in an office.  There multiple 

doctors, residents, and medical students could 

share information before and after meeting with 

children and parents to create the best plans to suit 

everyone’s needs.  Afterward, I would follow 

either Dr. Brown or one of 

her residents to go meet with 

patients. I would observe as 

Dr. Brown or the resident 

spoke with the family about 

things such as home life or 

how the child was doing in 

school with grades and friend-making. Then the 

resident would make a plan with the family 

regarding moving forward and improvement, 

briefly return to the office to consult Dr. Brown 

about his or her plan, and then return to the family 

with Dr. Brown to finalize prescriptions and 

behavioral targets. If I was following Dr. Brown 

she would make the plan herself. I got to see 

many interesting and eye-opening situations that 

are  the daily realities of parents and children who 

have Autism Spectrum Disorders. Early 

intervention is key to helping mitigate life-long 

social interaction and academic success. I saw 

younger children make greater improvements than 

young adults.  I also saw how difficult it was for 

parents to manage the stress in their homes.  For 

example, I saw children 

who repeatedly hurt 

themselves and others and  

those who would routinely 

eat inedible items causing 

hospital visits.  I also saw 

those who would 

compulsively pick their skin forming serious 

wounds and scars.  Some would not bathe because 

the feeling of shower water is to them a thousand 

needles.  This experience was fascinating and I’m 

so grateful to Dr. Brown for being my host. 

However, I am not sure I have the patience to 

pursue this area of psychiatry in my future. 

T 

" I got to see many interesting and 

eye-opening situations that are  the 

daily realities of parents and children 

who have Autism Spectrum 

Disorders." 
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 The second of my two internships took 

place at the South Providence Psychiatric Clinic. 

Here I shadowed Dr. Lindsey Schrimf, a general 

adult psychiatrist. I got to see many different 

cases ranging from general anxiety to depression, 

to mild schizophrenia disorder. I followed a 

different resident every day, all of whom were 

under Dr. Schrimf. Patients would come into the 

president’s office and discuss what difficulties 

they had been facing and how medicines they had 

been prescribed had affected them for the better or 

for worse. I learned that with some medicines, 
there are many kinds that do the same thing in 

different ways and it’s simply trial and error to 

find out which works best for the individual 

patient. After the patient and resident discussed 

the requests of the patient and compared them to 

the needs of the patient, the resident and I would 

briefly leave the patient in the office to meet up 

with Dr. Schrimf and discuss treatment and 

changes in medication. Once the plans were 

finalized all three of us would return to the patient 

to finish up and write their necessary 

prescriptions.  Perhaps one of the most 

memorable cases  was a patient who would not 

take medicine because she was convinced it was a 

government plot to poison and brainwash her 

mind.  I learned that in modern society there are a 

great many people who are dissatisfied with 

themselves and their lives and this makes them 

feel anxious and disappointed.  I also met patients 

who ask for drugs that the psychiatrists did not 

think they need.  There are a lot of people who 

think they need to be on Xanax, but they don’t 

really meet the requirements for such a 

prescription. After this internship, I can see 

myself pursuing a career in general adult 

psychiatry. 
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SOLVING THE JOBS ACT WITH PROFESSOR JOHN HOWE AT MU 
Sarah Stannard

 started out my internship not really knowing 

what to expect. Here I was just an ordinary 

kid that had never taken a single economics 

class doing an internship with a research 

economist at MU. I mean how can I help when I 

didn’t really understand any of it. Nevertheless, I 

trudged onward. The first time I sat down with 

Professor John Howe, I was out of breath and 

sweating. I’d been running late and parking was a 

nightmare. So in order to make up the time, I had 

sprinted up three flights of stairs. Bad idea. So 

there I was, nervous and sweating. One hot mess. 

But as soon as Professor Howe walked in, none of 

it mattered. All of sudden I was in the middle of a 

swirling cauldron of economics. We had one 

mission. The JOBS Act of 

2012. It seemed simple. But 

I was silently drowning.  

What’s crowdfunding? 

What’s the difference between an accredited 

investor and a nonaccredited investor? The 

questions kept coming, but the answers didn’t. 

With a nervous smile I tried to hide my confusion. 

The meeting had ended. Thankfully I had been 

assigned to research the background of the JOBS 

Act and write up a paper.  I stood up to leave. I 

can do this, it’s just a basic research paper, easy! 

 I started with your basics. A blank Google 

Doc and Google at my fingertips. As I started 

working I realized those questions were still 

haunting me. That I couldn’t write a paper about 

something I clearly did not understand. But I 

plugged on and sent my first, very rough draft to 

Professor Howe. It was not my finest work. At our 

next meeting we went over it, and Professor Howe 

revealed the economists had a specific writing 

style. I felt like I had failed, but at every turn 

Professor Howe only responded with patience and 

encouragement, driving me to try again. 

Empowered with amazing book called 

Economical Writing by  Deirdre McCloskey, I 

learned thirty-one brief rules to improve my 

writing.  Frankly, I think we should use this book 

to teach English classes at school. Everyone who 

wants to write better should read it. 

 According to the book, brevity and 

simplicity are key—particularly in the complex 

world of economics.  Basically, good writing 

should make it easy for anybody without an 

economics background to understand. Well, that 

should be easy. It took 

longer than I expected 

because I had to first 

explain all the concepts to 

myself before I could pen 

them down for others. Ultimately, I got an 

invaluable peek into the life of economist. Thirty-

three sources and twelve pages later, I finally feel 

like I have a fair grasp on the JOBS Act and can 

now explain it fairly well. Throughout this 

experience, I have learned even more about the 

world of economics and how it’s not just numbers 

and charts, but also well written essays and 

reports. It’s almost as if an economist is a 

detective, who has to make since of a complex 

idea and explain it all to the rest of the world in a 

way that makes perfect sense. This was a fantastic 

experience that challenged and pushed me in ways 

I’d never expected. I’m grateful to have gotten to 

know Dr. Howe and I’m looking forward to my 

business classes at the University of Missouri next 

year. 

I 

" This was a fantastic experience that 

challenged and pushed me in ways I’d 

never expected." 
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INTERNING AT THE MU INTERNATIONAL CENTER  

WITH DIRECTOR DAVID CURREY 
Stephanie Tarr

he Mizzou International Center helps 

international students maximize their time 

in the United States through initiatives 

such as social events, document management, 

travel accommodations, and advising. It’s located 

in the basement of Memorial Union on campus. 

Each year in mid-August, there is something 

called the International Student Welcome. It’s a 

two-day event that helps new international 

students prepare for their upcoming time at The 

University of Missouri. It consists of information 

sessions, a shopping trip, luncheon, icebreakers, 

resource fair, and picnic. 

There are over 30 staff 

members, each specializing 

in something -- advising, 

sponsored students, 

international scholars, 

study abroad, and 

communications, to name a 

few. The first thing I 

noticed was how warm and welcoming the staff 

members were toward me. It felt like such a 

positive workplace environment. After 

introductions, I was assigned my very first task: to 

take inventory on the leftover items from last 

year’s International Student Welcome. This way, 

we would gain an idea of how much of each item 

we need to order for this year’s event. These items 

ranged from brochures about the student health 

center to drawstring bags. 

 Every day at the International Center was 

exciting and different, for I assisted with 

miscellaneous tasks, such as delivering items, 

stuffing folders, cutting fliers, and research. One 

day, Kristen put me in charge of researching 

which AAU (Association of American 

Universities) schools offer STEM OPT 24-month 

extensions. This stands for Optional Practical 

Training Extension for Science, Technology, 

Engineering, and Mathematics students. 

Essentially, students with an F1 visa 

(nonimmigrant visa for those wishing to study in 

the United States) normally have 12 months to get 

practical work experience in their field following 

their degree completion. However, they can 

extend this for up to 24 

months if their STEM field 

qualifies and they work at 

least 20 hours a week for an 

employer. This extension 

used to be 17 months, but 

the government recently 

changed it to 24 months, so 

it’s important for the 

International Center to know which universities 

have already undergone this transition. I entered 

this information into a spreadsheet. 

 Throughout the summer, there are 

planning meetings for the International Student 

Welcome. I got to attend some of them. They take 

place in the International Center’s conference 

room, and consisted of six or seven staff 

members. There are many logistical things that 

need to be worked out, such as contacting 

sponsors, recruiting volunteers, choosing 

speakers, and renting equipment and venues. Each 

staff member brings a notepad or laptop for note-

T 

" My internship culminated in the 

International Student Welcome on 

August 15th and 16th. The big event 

was finally here. I arrived early in the 

morning to usher and greet hundreds 

of international students outside the 

entrance of Memorial Union." 
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taking, and Kristen encouraged me to do the 

same.  In addition to planning meetings, I also sat 

in on immigration check-in sessions. Every new 

Mizzou international student is required attend 

one of these, in which they view a presentation 

and receive information about their passports, 

living arrangements, transportation, emergency 

services, and other important issues for beginning 

college in the United States. 

 My internship also gave me opportunities 

to bring out my creative side. For example, I was 

in charge of making posters and signs for the 

International Student Welcome. The event takes 

place in multiple buildings, so there is a need for 

visual aids. I also came up with icebreaker 

activities. These would help the students get to 

know each other and begin to foster friendships. 

Three days prior to the International Student 

Welcome, there was volunteer training. We met in 

an auditorium to hear the guidelines from the 

volunteer coordinators. We all got T-shirts to 

wear the day of the event. 

 My internship culminated in the 

International Student Welcome on August 15th 

and 16th. The big event was finally here. I arrived 

early in the morning to usher and greet hundreds 

of international students outside the entrance of 

Memorial Union. It was raining and unseasonably 

cold that day, but that didn’t make our spirits any 

less bright. After a morning of small groups, a 

campus tour, and information sessions, everyone 

meets at the Student Union for a free lunch. There 

I got to sit down and have some quality 

conversation with the international students. It 

was enlightening to hear their stories. That 

afternoon is the shopping trip, in which the 

students take campus buses to Wal-Mart. Many 

international students don’t have the resources or 

connections to easily go to large retail stores when 

they first get to the country, making this part of 

the event so special. The following day, there is a 

picnic at Stephen’s Park that has games, raffles, a 

pizza dinner, and lots of socialization among 

international students and International Center 

staff. I could tell the students were very excited 

for their time in America. It’s so easy to see that 

the International Center’s hard work really pays 

off. The International Center is the backbone of 

the international students’ happiness and success. 

I would like to thank my mentor, Kristen 

Albrecht, along with Director David Currey, and 

the rest of the wonderful staff members at the 

International Center for letting me be a part of the 

valuable work they do! 
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STUDYING DEEP EUTECTIC SOLVENTS IN THE UNIVERSITY OF MISSOURI 

CHEMISTRY LABORATORY OF DR. GARY BAKER 
Stephanie Tarr

 have had a long-burning passion for science 

and had been wanting to do more with 

science outside of school. I was thrilled when 

I found out that there was a spot for me to intern 

at the Mizzou chemistry laboratory with Dr. Gary 

Baker. He has an impressive array of pursuits with 

green nanochemistry, clean energy, and optical 

sensing. My first day at the lab, I met Dr. Baker 

and his crew of graduate students. I learned that I 

would be mentored by doctoral student Jennifer 

Kist. She told me about the lab’s work with Deep 

Eutectic Solvents, which would be the central 

theme of our research. Deep Eutectic Solvents are 

important to directing chemistry at a nanoscale. 

They are a class of ionic liquids that change 

melting points when one or more compounds are 

added to them. They are easy to make, low in 

cost, non-toxic to cells, and 

biodegradable. They are 

much more environmentally 

friendly than harsh organic 

solvents, so essentially, 

they’re the solvents of the 

future. 

 As an introduction 

to this subfield, Jennifer 

taught me how to make 

gold and silver nanoparticles, which are used for 

one of the Deep Eutectic research projects. This 

involves micro-pipetting the element and adding a 

reducing agent, such as ascorbic acid or squaric 

acid. I produced ten concentrations of 

nanoparticles, with higher ratios of reducing agent 

resulting in a richer color. The solutions of gold 

nanoparticles were varying shades of red, while 

the solutions of silver nanoparticles were varying 

shades of blue. 

 

Varying Concentrations of Silver Nanoparticles 

 The field of Deep Eutectic Solvents can 

make nanostructures in a medium with low water 

content, for example, olive oil. This ability is 

critical to the study of 

photoacoustics, which 

would be the subject matter 

of the project I would be 

working on throughout the 

semester. 

 Photoacoustics is 

the study of the speed of 

sound produced by light 

absorption through a 

medium. In our experiment, the light source is a 

tattoo removal laser. It’s connected to a sample 

holder apparatus in the adjacent room. The sample 

holder contains a needle whose tip is suspended in 

a well holding the medium. The tip is coated in 

what is basically liquid electrical paint, which is 

where the light absorption occurs. The light 

I 

" It was inspiring to see such a 

science-heavy atmosphere with people 

dedicating their days to scientific 

research. Working with Jennifer, Luis, 

and Laxmi together taught me that a 

laboratory is not just about 

procedures -- it’s also about 

collaborating with a research team. " 
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absorption is then measured by an oscilloscope, 

which shows the voltage of the sound wave on an 

on-screen graph. Laxmi, another doctoral student, 

joined me and Jennifer for the data collection. 

Each of us had a role: generating the laser, 

moving the sample in and out of the medium, and 

reading and recording the oscilloscope. Whenever 

we generated a laser impulse, we couldn’t look at 

the sample holder because the laser could be 

damaging to the eyes. Once we finished collecting 

enough data, we plotted distance over 

concentration to get the speed of sound. 

 

       Tattoo Removal Laser          Sample Holder 

 

 

Oscilloscope 

 Although the initial portion of the 

internship took place at the chemistry building on 

campus, the photoacoustics research took place at 

Dalton Research Center. Although Dalton 

Research Center specializes in cardiovascular 

research, it has the resources to host experimental 

research of a variety of fields.   There I met Dr. 

Luis Polo-Parada, who has degrees in 

neuroscience, physics, mathematics, and 

physiology. He assisted us in the experiment setup 

and often checked in with us to see how the data 

collection was going. Dalton Research Center has 

so much high-tech equipment I never knew 

existed. Luis would often have me estimate how 

much each piece of equipment cost, and my guess 

was usually too low. 

 It was inspiring to see such a science-

heavy atmosphere with people dedicating their 

days to scientific research. Working with Jennifer, 

Luis, and Laxmi together taught me that a 

laboratory is not just about procedures -- it’s also 

about collaborating with a research team. This 

experience has exposed me to post-secondary 

science and given me a sample of what a research 

career in biology, biochemistry, or chemistry 

could look like. The photoacoustics research 

project is still in its early stages, so it will likely 

span over a course of years. Dr. Baker offered me 

to continue with his lab into college, so I look 

forward to seeing the progress of Deep Eutectic 

Solvent research.               

 I would like to thank Dr. Gary Baker, 

Jennifer, Laxmi, and Luis for allowing me to be 

included in such a refined project and for going 

out of their way to give me one-on-one 

instruction.  I would also like to thank Ms. 

Struchtemeyer for setting up this opportunity. I 

had such an enjoyable time in the lab, and I feel 

substantially more prepared for the rigor of the 

laboratory work that awaits me in my dream of 

pursuing a degree in science. 
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CULTIVATING CELLS AND BACTERIA AND EXTRACTING DNA WITH DR. 

MARGARET LANGE AT THE BOND LIFE SCIENCES CENTER 
Dallin Tucker

his year I interned with Dr. Margaret 

Lange in the Bond Life Sciences Center.  

My overall assignment was to assist Dr. 

Lange and her graduate students with their 

research involving TLR9 proteins and the HIV 

virus.  The goal is to be able to train TRL9 

proteins, which are part of the immune system, to 

detect HIV so eventually people could build an 

immunity to the virus.  Due to liabilities, I never 

worked with the  HIV virus directly, but I did get 

to work with TRL9 proteins and learn how the 

research was conducted with a harmless virus 

named v550.  Each day I would split my cell 

culture, which is made of 

human liver cells called 

FT’s, and feed it so I would 

have access to an 

abundance of healthy cells 

to research. 

 My first assignment 

for first semester was to see the effects different 

concentrations of the virus would have on the 

cells.  To do this I filled six petri dishes with 

500,000 cells each and added increasing doses of 

v550 to each plate except the control group.  The 

v550 was put in a capsid, which is a protein shell 

that allows a virus to infiltrate cells.  Along with 

the v550 I put in a protein called GFP (Green 

Fluorescent Protein).  After incubating the cells 

for a few days, I put the cells under a microscope.  

The control group showed nothing, but every 

other plate glowed an almost radioactive tint of 

green.  As the dose of v550 went up the glow 

became stronger.  I proceeded to kill the cells with 

PFA (Paraformaldehyde) and put them in a flow 

cytometer to count them.  The cells must be dead 

in order to be counted. The dead cells were put 

into the flow cytometer to be counted. The flow 

cytometer also detects which cells were infected, 

thus providing an accurate graph showing the 

concentration of each separate dish. 

 Along with making the FT’s to use in my 

experiments, I also grew the virus.  The process 

for growing a virus is called Bacterial 

Transformation.  I would take E.coli cells and 

suspend them on nutritious gels to keep them 

healthy.  Then I would add a copy of the DNA 

code for v550 to the gels.  

Over the course of a few 

days the E.coli would make 

multiple copies of the v550.  

Then I would heat shock the 

bacteria so it would separate 

from the DNA.  I could then 

discard the bacteria and re-suspend the v550 DNA 

for later use. 

 While first semester I focused almost 

exclusively on growing cells and learning how to 

infect them using a capsid, second semester I 

spent all my time working with bacteria. The first 

thing I learned to is what microbiologists call a 

Polymerase Chain Reaction or PCR for short.  

PCR allows for small amounts of genetic material 

to be amplified so scientists can identify and 

manipulate DNA and detect malicious organisms, 

like viruses, and genetic variations, such as 

mutations. PCRs start out by denaturing the 

genetic material.  I would grow my own E.coli for 

T 

" Honestly, this internship was the 

very best part of my education this 

junior year. While I was only required 

to work 90 hours, I’ve done a lot 

more. " 
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this experiment, kill it, and then salvage the DNA 

from it using a mini prep kit specifically designed 

for harvesting DNA from bacteria.  The DNA is 

double stranded so denaturing it separates the two 

single strands of DNA.  Primers, which are kind 

of like chemical roadblocks, are added to the ends 

of the DNA before the DNA is put back together.  

This process is called annealing.  The last step is 

extension.  DNA polymerase is an enzyme that is 

added to the chemical mixture. Its purpose is to 

copy sections of the DNA, which is the whole 

point of a PCR.  These sections are marked off by 

the primer so the DNA polymerase knows where 

to start and stop. 

 I actually was never able to make mine 

work.  I tried to do this three times, over the 

course of nearly four months, and had little 

success.  PCRs are difficult because everything 

from the length of DNA to 

the temperature of the work 

environment for each 

individual step plays a vital 

role in the outcome.  It isn’t 

uncommon for these not to 

work, even graduate students 

have trouble with these 

sometimes, so I decided to 

start something new. 

 Last week I started a 

project that has never been 

done before.  We’re trying to 

create a capsid that is specific 

to a certain type of receptor 

only cancerous cells have.  

Healthy cells have receptors that allow for 

necessary chemicals to enter the cell.  Cancerous 

cells have these receptors but they have mutated.  

We’re trying to take a capsid with GFP (a 

chemical used to make cells glow - I had some 

experience with it in the first semester) and see if 

we can get just the cancerous cells to light up.  If 

this works we could instead put a toxin in the 

capsid.  The idea is that we could create a toxin 

that specifically targets cancer cells without 

killing healthy cells. Honestly, this internship was 

the very best part of my education this junior year. 

While I was only required to work 90 hours, I’ve 

done a lot more. I am thankful to Dr. Lange for 

teaching me multiple methods of extracting DNA 

and for her willingness to let me continue working 

in her microbiology lab my senior year. This kind 

of work is what I can see myself doing as a career.
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SHADOWING JEAN HORALL, A VOLUNTEER NURSE  

FOR CHRIST COMMUNITY HEALTH CENTER 
Maggie Victor

 am interning with Jean Horrall, a retired RN, 

at Medical Missions for Christ Clinic in 

Camdenton, MO. Medical Missions provides 

quality health care in a manner that reflects the 

love of Christ.  All patients are treated with 

dignity and respect regardless of their financial or 

personal circumstances. Health services are 

offered free of charge to residents of the Lake of 

the Ozarks who are uninsured and have a 

household income at or below 200 percent of the 

poverty level. The clinic is staffed by volunteer 

healthcare workers who provide medical and 

dental services to 3500 residents. The clinic is 

centrally located in Camdenton, Missouri and 

offers primary medical care, basic dental services, 

eye exams, chiropractic and pain management 

care, prescription assistance, nutritional 

counseling, diabetic training, health education 

services, referral assistance and other health 

related services. 

 I observed Mrs. Horrall contact doctors 

and nurses from the area to 

volunteer during open 

clinics. She told me she has 

recently visited over 100 

area churches seeking 

financial donations. Mrs. 

Horrall explained about 

attending monthly board 

meetings and participating 

in other community projects 

to spread awareness for the 

clinic. Mrs. Horrall is 

responsible for organizing a Trivia Night, the only 

fundraiser the clinic holds once a year in October, 

which includes soliciting silent auction donations 

and reduced catering from HyVee, a partnership 

for which she is very 

grateful.  

 Working a clinic 

shift with Mrs. Horrall 

includes checking in 

patients and going over 

medical records, taking the 

client’s blood pressure and 

confirming medical history, 

asking what brought them 

to the clinic.  After she 

does this she  

communicates to the doctor who then comes in to 

I 

" I have a passion for helping others 

and the impact that I can have on 

patients and their family is priceless. 

Currently I think I want to be a 

neonatal nurse and work in the 

Neonatal Intensive Care Unit, and 

Mrs. Horrall has inspired me to 

follow that ambition and make a 

difference in more lives." 
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consult with the patient and determine if 

prescriptions or further testing is needed. A 

normal shift is 4-8 hours long and occurs 6 times 

a month. After shadowing Mrs. Horrall, I asked 

her why she volunteered so much of her time. She 

responded, “As a school nurse, I became aware of 

many parents in our community who were unable 

to afford health insurance and I wanted to help 

meet that need. The mission fit well with my 

calling as a nurse and with my obligation to 

contribute to my community.” 

 Shadowing Mrs. Horrall helped me 

discover the different avenues available in a 

nursing career. She has been a nurse for 52 years 

and began her career in the hospital and later 

worked as a nurse instructor at a college.  Soon 

she became the Director of Nursing and was 

ultimately promoted to Dean at a Nursing School 

in St. Louis.  

 After retiring to the Lake of the Ozarks, 

she became a school nurse for a few years.  Now 

retired for a second time, she continues to 

volunteer as a nurse many hours every month.  I 

have learned so much from Mrs. Horrall and this 

internship experience has confirmed nursing as 

my career choice. Nursing careers provide job 

security as well as a competitive salary. Nursing is 

an emotionally fulfilling and rewarding career. It 

can be a career with varied rewards and exciting 

opportunities for personal and professional 

growth. It is a calling, which involves educating, 

advocating and helping others strive for a better 

quality of life. I have a passion for helping others 

and the impact that I can have on patients and 

their family is priceless. Currently I think I want 

to be a neonatal nurse and work in the Neonatal 

Intensive Care Unit, and Mrs. Horrall has inspired 

me to follow that ambition and make a difference 

in more lives. 
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EXPLORING COMPLEX COMPUTER SCIENCE PROBLEMS 

AT COLUMBIA COLLEGE WITH DR. YIHSIANG LIOW 
Akhil Vyas

very Monday and  Wednesday I go to the 

Computer Science Department at 

Columbia College from 4:30 to 6:00. Our 

purpose is to develop an algorithm for an elevator 

and then simulate it. I needed to learn to use the 

programming language C++ as a prerequisite for 

the internship as that was the program required for 

our simulation. During the semester, I also 

worked with Alex Webber from Rock Bridge.  

We had the guidance of Dr. Yihsiang Liow  to 

help us with our endeavors. From him, I have 

learned many basic and complex concepts of 

computer science. The knowledge is not limited to 

just information on the elevator problem, but we 

learned many fun and interesting things on 

multiple topics. 

 For instance, we learned about famous 

computer science problems like the Convex Hull 

Problem. Algorithms that construct convex hulls 

of various objects have a broad range of 

applications in mathematics 

and computer science. In 

computational geometry, 

numerous algorithms are 

proposed for computing the 

convex hull of a finite set of 

points, with various 

computational complexities. Computing the 

convex hull means that a non-ambiguous and 

efficient representation of the required convex 

shape is constructed. The complexity of the 

corresponding algorithms is usually estimated in 

terms of n, the number of input points, and h, the 

number of points on the convex hull. 

 We also discussed the Skyline Problem. 

This involves designing a program which helps 

drawing the skyline of a two-dimensional city 

given the locations of the rectangular buildings in 

the city. All of the buildings are built on a flat 

ground (the thing they share in common) and each 

building Bi is represented by a triplet of (li, ri, hi) 

where li and ri are the left and right coordinates, 

respectively, of the ith building, and hi is the 

height of the building. The input of the program is 

a sequence of building 

triplets. In some versions of 

the problem further 

restrictions are applied on 

the input, like all 

coordinates are non-

negative integers less than 10,000, there is at least 

1 and at most 5,000 buildings in the input 

sequence, and the triplets are sorted by li (the left 

x-coordinate of the building) in ascending order. 

The output is a collection of points which describe 

the path of the skyline. In some versions of the 

problem this collection of points is represented by 

E 

" The knowledge is not limited to just 

information on the elevator problem, 

but we learned many fun and 

interesting things on multiple topics." 
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a sequence of numbers p1, p2, ..., pn, such that the 

point pi represents a horizontal line drawn at 

height pi if i is even, and it represents a vertical 

line drawn at position pi if i is odd. Needless to 

say, it’s complex. Dr. Liow said that when 

interviewing for a computer science job, a 

frequent question is a simplified answer to the 

Skyline Problem.  I’ll have to work on that! 

 Even though these are problems for 

college students, Dr, Liow challenged us to think 

about them and apply them to our programming.  

Through his help, I have become much more 

adept at C++ programing overall.  I learned how 

to use the Linux Virtual Machine and the 

terminal. Developing an algorithm for an elevator 

is very complex as there are a lot of factors to 

consider. Multiple times our group faced errors 

and had to debug our programs. However, with 

Dr.Liow, we also had the support of three college 

senior students to answer some doubts. With their 

valuable instruction, we were able to solve them 

one by one. Other people joining us in the 

internship included other people from Hickman. 

At the end of the semester, three groups had 

programmed a basic version for our classes. 

 I am very grateful to Dr. Liow for his 

kindness and thoughtful instruction. He is a 

master teacher: one who makes the complex seem 

obvious. 
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SHADOWING AT THE UNIVERSITY OF MISSOURI ORTHOPEDIC INSTITUTE 

WITH DR. DANIEL HOERNSCHEMEYER AND WOODCREST WITH MIKE RAPP 

AND BRANDON BRANSTEDT 
Tobey Washer

or my internship I job shadowed at two 

places, one medical because I’m interested 

in medicine. The other was at Woodcrest 

working at the youth ministry and helping with 

tech direction for presentations and services. I did 

this because it was offered to me by Mike Rapp, 

and I am considering a minor in electronic 

engineering    

 At the Missouri Orthopedic Institute I 

followed Dr. Hoernschemeyer, a pediatric 

orthopedic surgeon who specializes in scoliosis 

and procedures affecting Little People. He 

regularly treats children for Limb Deformity, and 

works with local physicians for Spinal Stenosis. 

Because of his specialization, he sees child 

patients from all over the United States. I 

followed him while he was doing consultations 

and checkups. I got to watch him pull six-inch 

pins out of a young girl's 

arm; she had suffered 

significant fractures and 

without the long pins her 

arm could have been 

permanently disfigured.  I 

also got to learn how to put 

a cast on and remove a cast, both things I had 

never seen done.  Dr. Hornshemeyer would often 

go over the X-rays of his patients with me and 

explain what they showed and what treatments he 

was considering. I have taken Honors Human 

Anatomy and Physiology, but seeing the skeletal 

system in this way illuminated all I had learned in 

class at Rock Bridge. 

 The other place I've interned is for 

Woodcrest's student ministry. At my church I 

started by job shadowing the service director for 

the youth ministry.  A large part of his job 

involves incorporating 

technology into church 

services. I have considered 

getting a college minor in 

electrical engineering, so it 

was helpful to shadow and 

help him.  I learned how to 

wire a stage and how to set 

up the technical equipment such as the main 

speakers and the lights. After job shadowing for a 

couple of months I was offered an unpaid 

internship as the Woodcrest's tech director for the 

youth ministry. So this experience opened further 

opportunities for me.  Now I've been entrusted 

with helping build new equipment such as ISO 

F 

" I have taken Honors Human 

Anatomy and Physiology, but seeing 

the skeletal system in this way 

illuminated all I had learned in class 

at Rock Bridge." 
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cabs: this is where the amp is put in a sound-proof 

box with a microphone to achieve better sound 

quality.  I also started building work benches and 

shelving units for the stage as well.  Additionally, 

in the new position I've been scheduling youth 

volunteers for helping me with technical service 

and teaching them how the technology at 

Woodcrest works. I also help with anything that 

the service director needs. So far, I have built a 

new work bench for our office. I made it from 

leftover wood I had at my house. I also come in 

and clean the building just to help out. I also often 

help with small groups of kids in the youth 

ministry. I'm grateful to Mike Rapp and Brandon 

Bramstedt for offering me this opportunity to 

serve and learn. 
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INVESTIGATING CANINE GENETIC MARKERS WITH DR. GARY JOHNSON AT 

THE MU DEPARTMENT OF VETERINARY PATHOLOGY 
Emily Wawrzyniak

tarting last semester I began working in a 

lab at Connaway Hall on University of 

Missouri’s campus, under the direction of 

Dr. Gary Johnson who specializes in Veterinary 

Genomics.  His lab is a canine diagnostic lab, 

which runs tests on dog DNA samples sent in 

locally and from all over- the world by owners, 

breeders, and veterinary clinics. The lab 

technicians run whole genome sequencing to 

identify the molecular genetic causes of heritable 

canine diseases.  I spent my time observing other 

students in the lab, helping them on their projects, 

as well as performing some systematic procedures 

myself. 

 For the most part, I 

worked under the lab 

manager, Tendai 

Mutangadora, and Libby, a 

graduate student. Initially I 

checked the mail and file 

samples. Every single day 

the lab receives multiple samples, so it is 

important to keep those samples sorted and 

organized. The lab contains over seven 

refrigerators that are full of blood-extracted 

canine DNA samples, along with at least 300 

binders that accommodate all of the saliva cards 

sent in to the lab. We have two different systems 

for the two different types of saliva cards that we 

receive. The cards sent in by the Orthopedic 

Foundation for Animals (OFA) are shipped with 

barcodes, so we can scan them into our system 

and place them into a binder as we go. There are 

also in-house cards that independent owners send 

in, so we have to then assign an ID to using the 

same system used for blood samples. 

 One of the main things needed is 

reorganizing the blood-extracted DNA samples 

kept in the refrigerators. With so many samples in 

so many locations they are bound to get mixed in 

with other breeds or get put back into the incorrect 

box. There can be over 25 boxes per breed: the 

first box contains the lowest sample ID numbers 

and the last box contains the highest. Part of 

reorganizing means checking the system online to 

see where the computer says the sample is located 

and then making sure that 

sample is actually there.  If 

it was not, I tracked the 

sample down and returned 

it to its rightful place. 

 One of my favorite 

things is performing 

spectrophotometry on our brand new NanoDrop, 

which measures DNA concentration and purity. 

We perform this test first on all of our samples, as 

it is important to know the concentration of each. 

I even began my own research project, involving 

taking the DNA of one single dog and PCR 

testing it with a mixture of two different primers. I 

used Microsoft Excel to create a plate setup, with 

the sample ID number and all the primers that will 

be used in the test. I then created a master mix to 

put in each tube before the DNA and primers, 

except for the blanks. In every test we leave one 

tube blank as a control and in this test I also left 

S 

" I am very thankful to have had this 

opportunity to apply the knowledge I 

have from school in this real-world 

setting. I now plan to major in 

Veterinary Science at MU." 
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one with only water. After I added the master mix 

to each tube, I then put the same amount of DNA 

in each, and then my mixture of two primers 

ranging from one to sixteen. 

 I am grateful to have found out about this 

EEE Internship at Dr. Johnson’s lab. I haven’t 

ever taken a more advanced lab class at school, so 

I have learned so much in my time at the lab. 

Everyone else who works in the lab has made this 

experience even better, as they take the time to 

answer all my questions and help me with 

anything I need. I have learned how to operate the 

lab machinery, how to correctly sort and check in 

samples, and have also been reminded that there 

are thousands of dog breeds!  Furthermore I have 

learned about how important communication is 

not only in a lab, but in professional settings as 

well. I am very thankful to have had this 

opportunity to apply the knowledge I have from 

school in this real-world setting. I now plan to 

major in Veterinary Science at MU. 
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SOLVING THE ELEVATOR PROBLEM WITH DR. YIHSIANG LIOW AT THE 

COMPUTER SCIENCE DEPARTMENT AT COLUMBIA COLLEGE 
Alex Webber 

 
 interned, along with five other high school 

students, at Columbia College with Dr. 

Yihsiang Liow. My internship was focused on 

computer science, specifically using C++ with 

virtual machines through Linux. Not only did this 

opportunity help me learn new programming 

skills, but it also taught me how to work as a 

team, as we were split into groups of two to work 

on our project. The main project of the internship 

was the “Elevator Problem, ”which is essentially a 

design for an elevator system. 

 The elevator algorithm has found an 

application in computer operating systems as an 

algorithm for scheduling 

hard disk requests. Modern 

elevators use more complex 

heuristic algorithms to 

decide which request to 

service next.  This included 

modeling lobbies, people, 

and multiple elevators within 

the program. The most difficult task of the project 

was developing an efficient way for the elevators 

to respond to multiple calls, as often happens in 

the real world. In order to make this happen, we 

had to design our program to determine the 

closest person and decide whether or not the 

elevator should respond to that person based off 

the direction: whether it was heading up or down 

and floor number, such as whether it had been 

called to floor 6 or 26. If you’ve ever stayed at the 

Kansas City Marriott Downtown, you’ve seen an 

amazing array of eight elevators that serve 32 

floors.  Guests go to a console located on the wall 

and type the floor they want, they get an 

immediate response of which of the eight 

elevators will serve them first: A,B,C,D,E,F,G, or 

H.  The computer algorithm behind this amazing 

service is extraordinarily complex which makes 

the Elevator Problem a surprisingly difficult task 

in programming, given many different scenarios 

to account for. Similar problems arise in computer 

science frequently, which is what made this 

project so important. 

            In all of my computer science courses, 

I’ve always programmed entirely by myself, so 

the idea of programming with a partner was a 

foreign concept to me. 

However, as Dr. Liow 

pointed out, that is how 

nearly all large software 

design companies work. 

With significant software 

projects, a team of 

programmers is essential to 

efficiently completing the task.  I worked with one 

other student on our project, and we alternated 

typing and thinking. So one of us would just type 

out the code while the other tells them what to 

type. This style of programming can be beneficial 

because you always have two sets of eyes on the 

program, which reduces syntax and logical errors. 

However, this was particularly difficult to me, as I 

had to communicate my ideas for the program to 

my partner, whereas if I were just coding alone, I 

was the only one who had to understand my ideas. 

 Working in a team helped me develop my 

communication skills with respect to 

I 

" Working in a team helped me 

develop my communication skills with 

respect to programming, which is 

immensely useful in the computer 

science industry." 
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programming, which is immensely useful in the 

computer science industry. Overall, the internship 

refined my programming skills and knowledge, 

and introduced me to what programming is like in 

situations outside of school.  Thank you, Dr. Liow 

for offering this internship opportunity to me and 

other high school students. Your efforts helped 

me conceptualize programming into deliverable 

events, and I realize how I can improve with my 

thinking and collaborating skills. 
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RENDERING 3D MODELS FOR HOUSE OF BROKERS  

AND CAMPAIGNING FOR ANDREW HUTCHINSON FOR FIRST WARD 

Drew Webber

 
 served my first semester with an internship at 

a local brokerage firm, House of Brokers, 

with Sarah Harper and her team. Initially I 

was looking for a place to hone my sales and 

business skills but I found out that my modeling 

and animation skills could be useful as well and 

so I did both.  This is an exceptionally busy 

brokerage firm with listings and showings 

occurring around the clock.  These people work 

really hard and pretty much give up all their 

weekends, because, of course, most people don’t 

want to leave work during the weekdays to look 

for a new home.    I was able to accompany Tracy 

Bach to a new listing under construction and they 

asked me to render it in a 3D format and make up 

floor plans for their website.  Doing this kind of 

Computer-Assisted Design (CAD) work is an 

extremely time-consuming and I went through my 

required hours by the end of September. For 

example, I helped them decide how to create the 

driveway for a duplex system with limited curb 

space while keeping in mind how expensive the 

amount of area covering in 

cement would be. I spent a 

good amount of time of 

this internship measuring 

dimensions of a house 

then transferring that into 

a 3D modeling program to 

craft a more attractive 

floor plan for clients to 

look explore online. This 

part was the most time-consuming and where I 

learned the most specifically in the field of 3D 

modeling. For example, the issue of real life 

measurements not lining up in the program and 

having to adjust accordingly. I realized pretty 

quickly that the client base that would be looking 

at these floor plans would 

have no idea whether my 

measurements were off by a 

foot because they weren’t 

building the house from 

these floor plans, the house 

was already built. I found 

that I needed to focus less 

on perfecting it 

architecturally and more on the aesthetic 

altogether. 

I 

I got first-hand experience with the 

industry of real estate and what it 

entails: specifically how volatile and 

crazy it can get with schedules. I 

constantly had to reschedule 

appointments due to pop-up emergency 

meetings with clients...." 
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 I am grateful to Sarah Harper and her team 

for extending this opportunity.  I’m still interested 

in real estate as a career and I deeply respect the 

work ethic and success of Sarah Harper and her 

amazing team, but the long hours I’ve seen them 

working give me a bit of pause. From them I’ve 

learned how to properly manage my time and 

effective manner in a business situation. These 

skills were very apparently needed in the 

internship because this is probably the first time 

I’ve been assigned a project and told to get it done 

on my own time and schedule for a deadline 

(aside from homework). This proved a real issue 

for me as I realized I really am not very good at 

time management unless I set a rigid schedule for 

myself. I had a hard time pushing myself to meet 

deadlines but I learned the importance of 

punctuality and discipline. I got first-hand 

experience with the industry of real estate and 

what it entails: specifically how volatile and crazy 

it can get with schedules. I constantly had to 

reschedule appointments due to pop-up 

emergency meetings with clients.  I learned that if 

I’m showing a client four houses, it’s best to start 

with the least expensive home and then move to 

fancier houses within the client’s price range. I’ve 

learned how important is to first ask the client 

what is most important to them: a big kitchen with 

open family space, a finished basement for 

entertaining friends, a large master bathroom, a 

walk-in closet, a pool, a lake, privacy (a house not 

seen from the street), or just four equally-sized 

bedrooms that their kids won’t fight over.  Sarah 

sometimes pays to stage homes that have been 

empty for a long time.  This make them feel 

“lived in” and helps people to imagine the empty 

space as their own. She says it’s sometimes 

difficult to sell houses of people who are 

“collectors” and the first thing she suggests to 

people who are still living in the home they’re 

trying to sell is to remove 25% of their stuff—

especially the personal stuff such as photos.  This 

is because people can get distracted by other 

people’s stuff rather than envisioning the house as 

their own.     Second semester I started looking 

into the public sphere, specifically local politics. I 

did some research into candidates and upcoming 

elections and found the April 4th Columbia City 

Council election for First and Fourth Ward in 

Boone county. Luckily for me, one of my 

coworkers at my job also ran the campaign for 

Andrew Hutchinson, a Mizzou grad student who 

was running for First Wand City Councilman, as 

his campaign manager. I spoke to her and she put 

me on the team immediately. I was given multiple 

jobs, but mostly I was encouraged to canvass 

neighborhoods and speak with potential voters 

about their decision and attempting to persuade 

them towards Andrew. I found this part of the job 

to be very unpredictable. Some people closed 

doors on me the moment I said what I was doing. 

Most people just told me they weren’t interested. 

 The few that actually had a meaningful 

conversation with me were generally set in their 

opinions already and didn’t seem keen on 

changing them. It didn’t help that I was mostly 

knocking in enemy turf, but statistics show that 

canvassing door to door provides on average an 

11% increase in support as opposed to no 

knocking at all. Working on a campaign is mostly 

a thankless job and only for true believers.   

            The next bit of experience I was given was 

probably the most valuable. Our field organizer, 

Sam Willow, showed me how to use a computer 

program called VoteBuilder. This program is 

created and owned by the DNC (Democratic 

National Convention) for national scale 

campaigns. VoteBuilder has an extensive list of 

information as well as tools for cutting turf for 
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canvassing and much more that I didn’t have the 

time to learn. The most important, and frankly 

frightening aspect of VoteBuilder is the lists of 

voter information. Every voter who ever 

registered within the last two recent decades has 

their name, phone number, email, address, and 

how they registered (for which party, not 

necessarily how they voted). This program is 

incredibly expensive and experience with it is 

highly sought after for those interested in politics. 

Lastly, I learned some guerrilla political tactics 

like literature bombing the night before the 

election where we ran around key areas in the 

First Ward dropping literature about Andrew at 

doorsteps. Then, on election day    stood outside 

of the ARC (one of the polling places) and 

attempted to convince some last minute undecided 

voters. There, I met the treasurer of Pat Kelly’s 

campaign. He was doing the same thing as I was, 

but as I watched him, he was much better at this 

than I was, but also more negative towards 

Hutchinson, while sweet-talking Pat Kelly. In the 

end Clyde Ruffin was re-elected to the First Ward 

Columbia City Council seat by taking 41 percent 

of the votes cast. Andrew Hutchinson took 

second, and Pat Kelly, third. This experience was 

very eye-opening and exciting and gave me a 

window into what it would be like to be a real 

politician. 
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STUDYING CITY POLICY WITH COLUMBIA'S FOURTH WARD COUNCILMAN 

 IAN THOMAS  
Becca Wells 

 
t the end of my freshman year, I had the 

opportunity to interview for, and 

ultimately secure, an internship position 

with Representative Ian Thomas, Fourth Ward, of 

Columbia’s City Council. As a City Council 

Representative, Mr. Thomas deals with a wide 

array of City issues, and as his intern I have had 

the honor to help him in managing these. I have 

worked in conjunction with a Mizzou student to 

manage Thomas’ constituent contacts and social 

media platforms. I also attend City Council 

meetings and Mr. Thomas’s “Constituent 

Conversations,” a chance for any member of the 

public to voice their concerns. 

                This summer, my role as an intern 

expanded to include something with which I had 

no prior experience: a reelection campaign. Mr. 

Thomas ran for reelection for Fourth Ward 

representative, and during this campaign I had the 

opportunity to meet and work with numerous 

experienced people in the realms of policy and 

campaign management. I also had the chance to 

canvass potential voters, 

categorize contact lists, and 

make phone calls to solicit 

donations. These jobs 

taught me a lot about 

campaign management, and 

in doing them I also got to 

interact with many different 

types of people and listen to 

what specific policy concerns prompted them to 

vote in certain ways. I also got to work under Mr. 

Thomas’ 

campaign managers, who have spent years 

collecting and categorizing data on Columbia 

residents and their voting patterns. Prior to this 

internship, I did not realize 

the extent polls, surveys, 

and databases played in 

local elections.  

Approximately one month 

into the campaign process, 

my responsibilities 

broadened greatly to 

include something new to 

Mr. Thomas’ campaign 

and communications: social media. After 

receiving guidance from his campaign director, I 

managed Mr. Thomas’ Facebook page, uploading 

A 

" In listening to the struggles many 

community members face, whether that 

be with housing, safe traveling 

conditions to work, or healthcare, I 

have not only put my own dilemmas 

into perspective, but also learned 

about the diverse concerns of our city." 

." 
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media from the campaign trail, updating the 

constituency, and tracking the status of the page 

viewership. This was a large responsibility that 

taught me a great deal about how to target one’s 

political message to specific audiences, as well as 

the best ways to reach different demographics. 

 I also have had the chance to learn more 

about our community and the people in it; their 

struggles, values, and concerns. Some of the most 

meaningful lessons I have learned came not from 

assigned tasks, but rather from conversations with 

community members. From local activists I have 

witnessed the power of collaboration and 

dedication. In listening to the struggles many 

community members face, whether that be with 

housing, safe traveling conditions to work, or 

healthcare, I have not only put my own dilemmas 

into perspective, but also learned about the 

diverse concerns of our city. 

 Ultimately, this internship has encouraged 

my growth throughout high school. Through it I 

have had hands-on experience in the formation 

and implementation of public policy, which will 

be an excellent resource to draw on in my future 

academic and professional endeavors. However, 

the experiences that have made the most 

impression on me are those where I learn from 

interacting with and observing community 

members. Through these, I have grown to have a 

stronger understanding of the value of 

communication, the impact of diversity, and the 

need for respect and nonjudgmental dialogue for 

those with conflicting views. 
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SHADOWING PHYSICIAN ASSISTANT RAY ERICKSON AND DR. BEN HOLT AT 

COLUMBIA ORTHOPEDIC GROUP 

Jordon Williamson 

 
y grandfather is an orthodontist and 

growing up watching him has sparked 

my interest in the medical field. I 

admired how he helped people care for their teeth 

through braces, cosmetic procedures and remade 

their smiles.  For a long time I thought about 

becoming a dentist but over the last four years I 

have researched many different positions in the  

medical field and found some that interest me 

more. This year I was fortunate enough to have 

the opportunity to see firsthand, what it is like to 

be a physician assistant at the Columbia 

Orthopedic Group. 

 My grandmother used to be a nurse and 

she knew a few older doctors that still worked part 

time at the Columbia Orthopedic Group. They 

found Ray Erickson at the COG who works as a 

physician’s assistant under Dr. Ben Holt, who 

specializes in hip and knee replacements. The first 

time I met Ray at the Columbia Orthopedic 

Group, he walked me around the building, showed 

me where things were and introduced me to other 

doctors and nurses. He also talked to me about all 

of the different positions in a hospital. He told me 

the differences between a physician's assistant 

(PA) and an advance practice registered nurse 

(APRN) and he told me many ways I can 

minimize debt in college. A PA assists the doctor 

or surgeon directly and must also earn a master’s 

degree. After this, a physician assistant must take 

a national certification exam in order to practice 

under a certified physician. Physician assistants 

must also pursue continued education and state 

licensure; they have to recertify every decade, just 

like physicians.  For surgical physicians, a PA 

routinely opens and closes the area of surgery for 

the surgeon. I have learned that the best PA’s are 

known for having a clean, tight suture that 

minimizes scarring. People are always grateful to 

regain mobility of their injured joints, but they 

will look at the scar the PA leaves behind for the 

rest of their lives. An Advanced Practice 

Registered Nurse (APRN) defines a level of 

nursing practice that utilizes extended and 

M 
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expanded skills, experience and knowledge in 

assessment, planning, implementation, diagnosis 

and evaluation of the care required. Nurses 

practicing at this level are 

educationally prepared at 

the post-graduate level and 

may work in either a 

specialist or generalist 

capacity. 

 Routinely,  I got to 

walk through clinics with Ray. During clinic he 

would either check up on patients following a 

knee or hip surgery or he would meet with new 

patients that needed  a knee or hip replacement. 

Before we saw his patients, Ray explained what a 

hip or knee replacement was made of and why it 

is best for mobility and stability. A hip joint is 

made of metal and plastic,  the ball is made of 

ceramic and the socket has a plastic lining, while 

the top of the femur is replaced with medal. A 

knee joint is made of metal hardware to replace 

the bone, and a ceramic piece is used in between 

them just like the meniscus. 

 My favorite part of internship was 

shadowing surgical procedures. I went to Boone 

Hospital with Ray and Dr. Holt and watched a 

total of 20 hours of surgery. It was fascinating 

watching Dr. Holt work so quickly and efficiently. 

He could do a total knee replacement in about 30 

minutes. As Dr. Holt operated, he told me what he 

was doing and explained how what he did ensured 

the patient to have a successful replacement. It 

was an incredible experience, watching how all of 

the other nurses, PA, and anesthesiologist worked 

together in the OR. While Dr. Holt and Ray were 

operating, I got the chance to talk to the nurses 

and the anesthesiologist. Dr. Rumpf was the 

anesthesiologist and he told me all about how 

everyone else in the operating room played an 

important role. He explained how all of the things 

he did kept the patient fully asleep during the 

surgery. And as Dr. Holt was operating, Dr. 

Rumpf explained each stage 

of the procedure. Talking 

with the nurses after surgery 

was also very helpful. They 

taught me about tuition 

reimbursement:  one of the 

nurses went through all of 

nursing school and when she 

got her first job the hospital reimbursed her for 

college so now she is completely debt free.  

 The surgery days were the most fun and 

the most informative but the entire experience was 

amazing and I have learned so much from this 

internship. I started out wanting to major in 

biology and now after my experience I am going 

to major in nursing and follow with graduate 

school to become a physician's assistant (PA).  I 

am grateful for the opportunity to work with Ray 

Erickson and Dr. Holt because they not only gave 

me a window into their specific specialties, but 

they also offered me a lot of advice regarding 

college, future opportunities,  and the work ethic 

required to work ethic become successful in a 

hospital.  

 

 

" I started out wanting to major in 

biology and now after my experience I 

am going to major in nursing and 

follow with graduate school to 

become a physician's assistant (PA)."  
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FINDING CONNECTIONS IN RELEASED PATIENT RECORDS AT  

THE MISSOURI DELINQUENCY PROJECT  
Madison Wright

 
his year I’ve interned at the Missouri 

Delinquency Project at the University of 

Missouri Psychology Building. The 

Missouri Delinquency Project is run by Dr. 

Charles M. Borduin. It was developed in 1983 

through the cooperation of the Missouri 

Department of Social Services (Division of Youth 

Services), the Missouri Thirteenth Judicial Circuit 

Juvenile Court, and the University of Missouri to 

deliver treatments to juvenile offenders and their 

families in the natural environment (home, school, 

peer group, neighborhood) and to train mental 

health professionals to provide the most 

efficacious therapies.  It is located in the Family 

Assessment Laboratory at MU, and plays a major 

role in the ongoing development, validation, and 

dissemination of Multi-systemic Therapy (MST), 

a treatment model developed in collaboration with 

the Family Services Research Center at the 

Medical University of South Carolina.  To date, 

MST is one of the few treatments for serious 

delinquent behavior that has demonstrated both 

short-term and long-term success in randomized, 

controlled clinical trials with violent and chronic 

juvenile offenders and their families from various 

cultural and ethnic 

backgrounds. Recent 

MST clinical trials have 

also demonstrated 

success with youths 

presenting psychiatric 

emergencies and with 

juvenile offenders with substance abuse issues.  

All of the personal files I saw were from adults 

who had turned 18 and had specifically authorized 

the Delinquency Project to open their case files in 

an effort to help future juvenile offenders.     

 I worked with 

graduate student Cynthia 

Brown on a project involving 

borderline personality 

disorders and antisocial 

personality disorder. Most of 

first semester I researched and 

compiled connections between antisocial and 

borderline personality disorder noting the 

similarities and differences in the individual cases. 

T 

" Ultimately I have learned the 

processes involved in research-based 

psychology in an effort to learn the best 

strategies for reducing juvenile 

offender recidivism."  
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While I was not involved in any specific study, I 

worked on creating material that would 

supplement the studies that Cynthia was 

conducting.  My role in the lab included 

conducting data entry, researching background 

information, and video coding. Video coding 

involves watching recorded data that had been 

collected from counselors regarding the 

difficulties they faced while treating juvenile 

offenders. I never interacted with subjects 

themselves, but I did learn a lot watching the 

family counseling videos, which provided 

qualitative data demonstrating how subjects and 

their families were responding to MST. This was 

often the final step of their therapy. While video 

coding, I would carefully watch videos and take 

notes about familial interactions with the juvenile 

offender. 

 Ultimately I have learned the processes 

involved in research-based psychology in an 

effort to learn the best strategies for reducing 

juvenile offender recidivism. 
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INTERNING WITH CHRIS BECK AT OUR TITLE 1 PRESCHOOL AT ROCK BRIDGE 
Michelle Wu

 have spent countless hours 

with children from 

babysitting my younger 

siblings to teaching Sunday 

School at my church. I had  been 

thinking that I wanted to be a 

physical therapist, and last  year I 

had an EEE Internship in 

physical therapy over at the 

University of Missouri. This year 

I've been fortunate to try my 

other interest: elementary 

education. This opportunity came 

along when I was talking to Mrs. 

Struchtemeyer about my 

background with kids and my 

interest in teaching them. Immediately, she 

marched me downstairs to the Title 1 Preschool 

and introduced me to Chris Beck as a student who 

is interested in becoming a teacher.  

  Every time I enter the Title 1 Preschool, I 

am welcomed with “Ms. Michelle is here!” from 

many little voices.  My internship class is 3A and 

every time the bell rings signaling the end of 

second hour, I rush to the 

preschool. Being with the 

kids is the highlight of my 

A days. When I arrive at 

the preschool, they are 

usually playing a game. 

The other day the teachers brought flashlights in 

and I helped them explain to the kids how to turn 

the flashlights on and off. Then we turned off the 

lights, turned the radio on, and had a dance party 

with the flashlights! Next, the preschoolers split 

up into two groups and each teacher leads them in 

a craft activity. I rotate groups every other day so 

I can spend time with both groups of kids. The 

crafts range from painting with sponges and toy 

cars to gluing different shaped blocks together! I 

help the preschoolers if they have any problems. 

Every craft they do requires them to write their 

name and many need help with that so I try my 

best to explain how a letter is written or I help 

them write it. It feels good to see a child write her 

name by herself after I 

helped her with it the 

previous day. After craft 

time is story time! Usually 

the teachers read the stories 

but I have been given the 

opportunity to read several times. From watching 

the teachers read, I have learned to be patient with 

the children when they have side comments and 

when they get distracted from the story. Many of 

the preschoolers have told me story time is their 

favorite part of the school day. The preschool has 

I 

" Every time I enter the Title 1 

Preschool, I am welcomed with “Ms. 

Michelle is here!” from many little 

voices."  
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a variety of books ranging from learning about 

counting and the alphabet to books about a bear 

whose sandwich had been stolen.  

  Once story time is over, the kids wash 

their hands and prepare for snack time. For snack 

time, there is a child placemat helper who passes 

out the placemats with everyone’s name to the 

rightful owner. Next, a child napkin helper passes 

out napkins to everyone. These positions are 

rotated every week and teaches the kids 

responsibility. Before everyone can dig into their 

snack, we sing a song with hand motions. The 

song goes like this, “Open shut, open shut, give a 

little clap clap clap. Open shut, open shut, lay 

them in your lap lap lap. Now we all have snack.” 

Next is work time which is free time. The kids can 

play with the toys in the preschool, read, or do 

crafts, My favorite thing to play with the kids is 

kitchen. They make me the best meals. Spaghetti 

and jelly--Yum!  

 Work time is personally my favorite part 

of interning at the preschool. It gives me the 

chance to play and talk to the kids individually.  

We talk about their siblings, their interests, and 

what pets they have. One preschooler invited me 

to his house for a bonfire and sleepover.  Another 

asked, “Ms. Michelle, would you like to come 

over to my house and see my pets? I have a cat, 

dog, and a turtle.” The same preschooler who 

invited me to his house for a bonfire and 

sleepover drops me off at the door every time I 

leave. He gives me a hug, a kiss on the cheek, and 

waves until I am out of sight. The conversations 

and interactions I have with all the kids make me 

happy and realize the importance of teachers. 

Teachers not only teach children what they need 

to know for the real world but they also build 

personal relationships with them. Teachers 

encourage and make their students feel loved. I 

believe teachers really do change the world and 

the possibility of me becoming a teacher has 

increased because of this internship. 
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ASSISTING IN THE MOLECULAR MIRCROBIOLOGY AND IMMUNOLOGY LAB AT 

THE UNIVERSITY OF MISSOURI 
Stephanie Zhang

his past summer, I volunteered as an lab 

assistant in a molecular microbiology and 

immunology lab at the University of 

Missouri. There, I worked under Dr. Huatao Guo, 

Dr Naorem Santa, and lab technician Jin Han to 

investigate transposon mutagenesis. 

 Transposon mutagenesis is a process that 

allows genes to be transferred to an organism's 

chromosome, interrupting or modifying the 

function of a gene on the chromosome and 

causing mutation. Transposon mutagenesis has 

played invaluable roles in advancing our 

knowledge of bacterial genetics and genomics. 

However, inefficient plasmid transfer into many 

bacterial species has limited its application. To 

bypass this restriction, we developed a novel, 

conditional suicide plasmid that has a broad host 

range and its loss is IPTG (a reagent)controlled. 

By inserting a miniTn5 transposon and a lac 

promoter controlled hyperactive transposase gene 

into the plasmid, this new system allows for 

efficient and regulatable transposon mutagenesis 

in different bacterial 

species. 

 As a lab assistant, I 

ran full experiments for my 

supervisors—everything 

from making agar plates 

with specific antibiotic 

concentration to transforming bacteria to sending 

results off for analysis. The process of learning 

each component of a successful experiment was 

laborious and required extreme detail and care. If 

I messed up a step, the entire experiment would 

be incorrect and an entire day—sometimes two 

days—of work would be gone. To ensure that my 

steps were consistent and correct, I kept a binder 

of notes over each procedure and how to use the 

equipment as I was responsible for using over 10 

instruments ranging from a 

nanodrop for measuring 

the concentration of DNA 

or RNA to the 

electroporator for 

manipulating bacteria for 

transformation. I realized 

that the attention and accuracy were extremely 

crucial for research in a laboratory setting as it not 

only produces accurate data but saves time and 

resources. 

T 

" I’ve realized that research involved 

incredible patience and investigation 

and I’m grateful that research, a 

process that I found intimidating, was a 

positive and eye opening experience."  
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 I am incredibly grateful for the time and 

patience of my supervisors. When I first joined 

the lab, I had very elementary lab techniques and 

a college-level understanding of biology from my 

excellent AP Biology class at Rock Bridge.  My 

supervisors were always extremely welcoming 

and eager to help and teach. They taught me the 

basic skills required for research—they even 

taught me how to pipette correctly because the 

method I had used before was inaccurate.  Each 

week, I, along with the other summer 

undergraduate research students, were expected to 

give a brief presentation over what we had done 

and learned. The presentations could be a biology 

concept we observed in the lab and grasped, a 

skill or technique we finally mastered, or another 

research paper we read online. Although the 

presentations we gave to our supervisors were 

ordinary and familiar knowledge that they had 

already understood, they were genuinely proud 

and happy of our progress. My summer lab 

experience has confirmed my desire to continue 

with research in college and possibly as an 

occupation. I’ve realized that research involved 

incredible patience and investigation and I’m 

grateful that research, a process that I found 

intimidating, was a positive and eye opening 

experience. This internship was an invaluable 

journey to discovering what my true aspirations 

and passions are. 
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EDITING A TEXTBOOK ON AGILE SOFTWARE FOR DR. LYNN SMITH 
Lisa Zhuang

or the past year, I’ve been interning with 

retired computer programming professor 

Lynn Smith to proofread and edit her 

textbook Agile Software Development with C# 

Scrum, Extreme Programming, and Kanban.  

While the name seems long and complicated, the 

textbook is actually an introduction to the field of 

agile software development and programming 

language. The goal in mind was to publish and 

sell a more affordable college textbook for 

computer programming students. Admittedly my 

knowledge in computer programming was novice 

at best, but through the help of my mentor as well 

as reading the textbook itself, I was able to gain 

an understanding for the content that greatly 

helped the editing process. At first, the task 

seemed quite daunting. Endless chapters, endless 

pages, endless words… all of them describing a 

field I had little familiarity with, and I was to 

proofread and edit every line. 

 Communication was perhaps the greatest 

lesson I took away from this internship. I began 

the internship rather independently, mostly editing 

the draft by myself in a quiet workspace at home 

or at school. But then I 

encountered sentence after 

sentence in which the 

computer programming 

language threw me off or I 

simply wasn’t sure what 

Lynn was trying to say. 

While I had the language skills, my mentor had 

her knowledge of programming and the picture of 

the final product in her head. I learned that only 

through long discussions in which we broke 

everything down word by word were we able to 

construct paragraphs that most effectively 

explained the material to students who are 

learning.  

 Along the way, I also picked up some 

skills in textbook writing. The process is pretty 

similar to journalism in that sentences are best 

clear and concise, with paragraphs short and to the 

point in order to keep the reader on the page. 

Often times, I thought 

back to the textbooks I 

read and what I liked and 

disliked about them in 

order to make the text 

clear and understandable 

for a student. The process 

has helped me develop my 

skills in language and grammar as well as 

appreciate the work that goes into a textbook. 

 In the past, I have often complained to my 

friends about how one textbook or another 

explained its content poorly. Editing this textbook 

F 

" Editing this textbook was a humbling 

experience, for I realized how difficult 

it can be to communicate a complex 

idea to a stranger through only words 

on a page." 
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was a humbling experience, for I realized how 

difficult it can be to communicate a complex idea 

to a stranger through only words on a page. 

Editing was hard work and at times tedious, but 

altogether the experience helped me think from 

both the point of view of the audience and the 

writer. 

  Another aspect of the editing process was 

layout. Layout was much more complex than I 

anticipated, but was refreshingly new and 

interesting to learn about. Along with Lynn, I 

researched the type of font and font size most 

often used in college textbooks. Before, I never 

thought about how font type would be different 

between say, a history textbook and a computer 

science textbook. We had to think about margin 

size, how to divide the sections into topics, and 

little things like where to put the page number. 

Paper type had to be considered, as well as paper 

size. The process of editing a book requires at 

once an idea of the bigger picture as well as a 

dedication to minute details. It can be tedious and 

yet constantly challenging. Through my 

internship, I was able to develop my skills in 

editing as well as learn new information about a 

field that was formerly foreign to me. Most of all, 

I was able to gain an appreciation for all the work, 

communication, and time it takes to publish a 

book. I certainly will never look at a textbook the 

same way again! 
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