
DURING THE SUMMER BEFORE MY SOPHOMORE YEAR, I ASKED 

ONE OF MY FRIENDS, AN UPPERCLASSMAN WHO HAD LOTS 

OF EXPERIENCE WITH THE VARIOUS OLYMPIADS, WHICH 

ACADEMIC OLYMPIAD I SHOULD TRY. HE SUGGESTED THE USA 

BIOLOGY OLYMPIAD (USABO) BECAUSE “IT TAKES THE LEAST 

AMOUNT OF TIME.”

“JUST READ CAMPBELL,” MY FRIEND SAID. “IT’LL TELL YOU 

ALL YOU NEED TO KNOW.” 

HE WAS SLIGHTLY MISTAKEN, BUT WE’LL GIVE HIM CREDIT 

ANYWAY, BECAUSE ON HIS ADVICE I WENT OUT AND ACQUIRED 

MY FIRST COPY OF CAMPBELL BIOLOGY. 

LIFE LESSONS
Adventures in Science at the  
USABO and IBO by Thomas Xiong
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rable: In addition to the 19 other finalists (each incredibly smart, 
hardworking, and quirky), there were interesting professors and 
researchers, super-knowledgeable TAs, and the dedicated orga-
nizer and head of USABO, Kathy Frame. We learned about chro-
matography, the embryology of birds, and the cardiac cycle as 
exemplified by turtles. Moreover, there were indoor picnics, Fris-
bee matches, rap battles, and much, much more. I learned so 
much so quickly with students who were just as eager to learn as  
I was.

Before going to the USABO Finals, I had little hands-on lab experi-
ence, which made each procedure we did enthralling, whether it was 
lysing samples of our hair or dissecting chicken embryos. Naturally, I 
looked forward to the practical exams the most. The practical section 
is split into four parts, each 90 minutes long: Biochemistry and Micro-
biology; Molecular Biology; Plant Anatomy and Physiology; and Ani-
mal Physiology, Evolution, and Systematics. Each exam has unique 
lab procedures; for instance, the Biochemistry and Microbiology exam 
often requires plate-streaking with bacteria (basically spreading them 
out on agar in a petri dish), and the Animal exam is famous for dis-
section tasks that can range from squid to sea cucumbers to insects. 

Tests & Tribulations

My first exam was Biochemistry and Microbiology. Test questions 
covered everything from heat-fixing bacteria (during which I almost 
burned myself and succeeded in setting some tissue paper on fire) to 
graphs involving enzyme kinetics. I made appreciably more mistakes 
than I had successes on that test, but I left the room excited for what 
was to come.

Next was the Molecular Biology Practical, which now holds a 
special place in my heart as the most challenging exam I have ever 
taken. For the first third of the exam, we had to do both a “miniprep” 
(extracting DNA from some bacteria) and a DNA gel electrophoresis, 
which entails loading DNA samples with dye onto a gel, running a 

T horoughly reading any advanced textbook is an arduous, tedious 
task. By the beginning of Chapter 9, the cellular respiration 

chapter, I was bored, tired, and overwhelmed by the multitude of 
bolded terms. But as I read the explanation of chemiosmosis—the 
fundamental, elegantly simple mechanism behind the electron trans-
port chain—I was drawn in. I was no longer simply acquiring facts 
but understanding why things happened the way they did.

I thus pored over chapter after chapter, finishing all 56 chapters by 
the middle of winter break. I took as many practice USABO tests as 
I could before the Open Exam was held at my school in February. 
Open to anyone who wishes to take it, this exam consists of 50 mul-
tiple-choice questions. About 10,000 students register for the exam 
each year, and 10% of those students qualify for the semifinal round. 
Significantly harder than the previous year’s test I had taken for prac-
tice, the 2015 USABO Open Exam more or less dashed my hopes 
of advancing to the semifinal round. Yet to my surprise I scraped 
by, and thoroughly enjoyed the Semifinal Exam, which features 120 
multiple-choice questions and a difficult free-response section. This 
time I felt daringly confident after the exam, but I missed the cutoff 
for the final round by eight points. 

Firsthand Experience

This past year, likely owing to experience from the year before and 
additional preparation, I found the Open Exam significantly easier, 
and the Semifinal Exam was again one of the most fun tests I’ve ever 
taken. A few weeks later, I received an incredibly exciting email that 
asked me to commit to National Finals, a 20-person training program 
held over two weeks in June at Marymount University in Arlington, 
Virginia. There, following intensive training and theoretical and prac-
tical exams, four students would be selected to represent the U.S. at 
the International Biology Olympiad (IBO) in Vietnam.

The two weeks at Finals went by quickly but created unforget-
table memories. Of course, the people are what made it so memo-

LIFE LESSONS
Adventures in Science at the  
USABO and IBO

Thomas in the lab with 2016 National Finalists Jamie You and David Wu  Thomas at work on a practical exam during National Finals

K
AT

H
Y 

FR
A
M

E/
U

SA
B
O

K
AT

H
Y 

FR
A
M

E/
U

SA
B
O



18  imagine Jan/Feb 2017

of the bowl with dialysis membrane (i.e., fancy plastic), invert the 
entire contraption, and place it into a beaker. After spending five 
minutes trying to stretch the membrane over the bowl and spilling 
all of my sugar into the beaker, I finally managed to secure the mem-
brane-bowl contraption. This part went well, but my lab station and 
test packet were soaked in sugar water.

Finally, for the Animal Practical, we dissected a squid, a clam, a 
barnacle, and a cricket. While the entire exam was enjoyable and sub-
stantially less traumatizing than the Molecular Biology Practical, I’ll 
never forget my “dissection” of the cricket. We were told to carefully 
remove the mouthparts to deduce the diet of this species of cricket 
and to not damage the rest of the specimen, yet I managed to acci-
dently tear the cricket’s entire head off. Other than this casualty (the 
cricket was a preserved specimen, no deaths, don’t worry), this exam 
ended the day for me on a high note.

The theoretical exam was the next day, and it was certainly less 
dramatic than the practical exams as it simply consisted of about 180 
conceptual biology questions. We had three hours to complete it, and 
the relief felt by all, proctor and student alike, was glorious.

That afternoon, we 20 finalists attended an incredibly nerve-wrack-
ing award ceremony. Miraculously, even with my Molecular Biology 
blunder, my name was called with the gold medalists. After such rig-
orous training with such dedicated students, any of us could have 
ended up on the team to compete at the International Biology Olym-
piad (IBO). Thus, after the award ceremony, rather than feeling vindi-
cated, I felt honored to be entrusted with the responsibility of repre-
senting our country.

The Wide World of Biology

About a month after the camp ended, I met Bowen, Peter, and Var-
key (the other three members of Team USA) at Los Angeles Interna-
tional Airport to embark on a 15-hour trip to Hanoi, Vietnam. I raced 

current through the gel, and recording where the DNA ends up. These 
should have been some of the easiest tasks of the exam: just follow a 
procedure (i.e., read and follow instructions), and you’ll be fine.  

To elute the DNA sample for the miniprep, I was instructed to pipet 
a solution from a tube labeled “E” (for elute) into another tube. Easy. 
After completing that, I moved on to the DNA gel electrophoresis, 
for which I needed to find a tube labeled “LD” for the loading dye. 
Loading dye is characteristically blue, so after frantically searching my 
lab desk for a few minutes for this “LD” tube to no avail, I remem-
bered that my miniprep tube contained a blue solution, and it dawned 
on me: on its own, DNA is clear in solution. Panicking, desperate 
to replenish my supply of “LD” solution, I called the proctor over 
and explained the situation. He took a long look at my suspicious 
eluted DNA and burst out laughing. In retrospect, it was comedic: I 
misread “LD” as “E,” colossally failing two major tasks at once—and 
alone, those two tasks were worth about 30 points of the total 100. 
Through his pained gasps for breath, the proctor suggested that I use 
part of the blue eluted DNA, as it might suffice for the gel electropho-
resis. Possibly. Once the practical ended, though, I kept in mind the 
two remaining practical exams and the theoretical exam that still lay 
ahead; I resolved to give those my utmost focus. Perhaps I could dig 
myself out of this unfortunately deep hole.

After lunch, I walked into the Plant Practical exam, ready to give 
it my all and garner some modicum of redemption. By far the hard-
est task for me was the plant sectioning, which requires immaculate 
precision with a razor blade and hilariously small plant samples. 
I bravely showed my plant sections to the proctors, who showed 
no emotion (likely in order to mask their disappointment). Nota-
bly, a major portion of this exam involved making a hydroponic 
culture with a dialysis membrane. It’s much more straightforward 
than it sounds; essentially, we had to put some sugar into a glass 
bowl (which was connected to a hollow glass rod), cover the top 

Team USA at the 2016 IBO Awards Ceremony: Bowen Jing, Varkey Alumootil, Peter Dun,  
and Thomas Xiong. Bowen, Peter, and Thomas won gold medals; Varkey won a silver medal.

Team USA with their IBO guide and USABO Director Kathy Frame 
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Two days later, we took the theoretical exam, consisting of 100 
questions split into two parts, each lasting three hours. Each ques-
tion contained four “true/false” sub-questions, so none of us had 
the luxury of having any time leftover. The time length may make it 
sound exhausting, and it was indeed arduous, but focusing under so 
much pressure made the time fly by. Once it was all over, I felt fairly 
confident about my theoretical score, but with such fierce competi-
tion, it really was too soon to say.

At the award ceremony, I wasn’t sure what to expect. After some 
amazing musical performances by traditional Vietnamese orchestras 
and lengthy speeches from various IBO coordinators, top politi-
cal figures of Vietnam, and administrators of the Hanoi National 
University, the medalists began to be called. Team USA did great 
overall, winning three gold medals and one silver medal. Ultimately, 
though, the numbers pale in comparison to the experiences we were 
all so grateful to have. Each of us on Team USA made friendships 
that will last a lifetime, and I’m sure the competitors from the other 
countries feel the same.

I cannot list all that biology has taught me. Through these two 
years, I’ve learned how life ensures genetic diversity, how ther-
modynamics drive biochemistry, and how the human eye can 

perceive our world so clearly. Yet, through the ups and downs of 
the Biology Olympiad, I’ve learned more about life than what the 
study of biology entails. Life is not a series of questions answered 
with either “true” or “false”; it presents situations that require delib-
eration, deduction, and decision. It defies rigid boundaries and 
reaches its greatest successes only after a deluge of mistakes. Life is 
capricious. We cannot define each moment in life as an amalgam of 
formulas or axioms. Nevertheless, we biologists remain dedicated 
to finding just another piece of the solution, just another hint of 
insight into this magnificent puzzle. n

Thomas Xiong is a senior at Seven Lakes High 
School in Texas. Interested in virtually all fields of 
science, he has won multiple medals at the National 
Science Olympiad tournament and qualified for the 
American Invitational Mathematics Examination. 
Thomas has served as the cello section leader for 
multiple orchestras, including the Houston Youth 

Symphony, and also serves as an officer in Song of Hope, a student-run 
volunteer organization that performs in retirement homes, hospitals, and 
other local venues. 

through as many past IBO theoretical exams as I could while we were 
in flight. But once we landed, the academic rigor gave way to breath-
takingly novel sights, culture, and people. On bus rides in Hanoi, I’d 
often just stare out the window and soak in the city. 

The practical exams were held on the third day of the IBO, with 
the theoretical exams following two days later, all at Hanoi National 
University. My first practical was Molecular Biology. Again, I sat at a 
lab bench, tasked with a DNA gel electrophoresis. This time, how-
ever, there was no devious miniprep to trick me, and my hands flew 
over the table, pipetting various solutions into 0.5 mL Eppendorf 
tubes. As the exam drew to a close, I finished the last question. The 
bell rang, and I sat back to relax after an adrenaline-filled 90 minutes, 
until the competitor to my left (from Uzbekistan) raised his hand 
frantically, asking for a picture to be taken of his DNA gel. I froze. 

I didn’t get a picture taken either. And it was too late now.
That picture alone was worth 24 points of the 100-point exam. 

Essentially, I had made the same mistake twice, both times with 
severe consequences. You’d think, with my relatively high aptitude 
for biology, I’d be fairly competent at reading, but sadly, this was not 
the case.

The other three practical exams covered more or less the same 
tasks as those we’d encountered at the USABO Finals. Notably, for 
the animal practical, we dissected an earthworm; for plants, we scru-
tinized outrageously tiny flowers; for biochemistry, we were again 
treated to a monstrously difficult test.

AFTER SUCH RIGOROUS TRAINING WITH SUCH DEDICATED STUDENTS, ANY OF US COULD HAVE 

ENDED UP ON THE TEAM TO COMPETE AT THE INTERNATIONAL BIOLOGY OLYMPIAD. I FELT HONORED 

TO BE ENTRUSTED WITH THE RESPONSIBILITY OF REPRESENTING OUR COUNTRY.


