
T een-aged students throughout Montana are swabbing 
their noses for bacteria, tracking their dietary intake of 
Omega-3s versus Omega-6s, and making colorful maps 

of their brains, all as part of a year-long university experience 
called Bioscience Montana. Three faculty members from the 
College of Letters and Science—John Miller (cell biology 
and neuroscience), Jovanka Voyich-Kane (microbiology and 
immunology) and Ed Dratz (chemistry and biochemistry)—
teach the three modules that comprise the immersive health 
sciences project for high school-aged students in Montana 4-H. 

The program, which is funded by the National Institutes of 
Health, allows students to participate in hands-on science and 
research projects about how the brain makes choices, how 
scientists deal with infectious diseases, and the connections 
between nutrition and health. The students explore careers and 
studies in health science-related fields, and are exposed to digital 
media and social networking technologies.

The yearlong program begins in August when students spend 
an immersive week on the MSU-Bozeman campus, studying 
alongside faculty and students. Students continue to learn at 
home through bimonthly virtual lab meetings and student-
devised experiments. In January, students return to the MSU 
campus to present their research findings, explore science and 

health careers, and begin work on a final project that 
can be shared with their communities. 

Miller developed and leads the neuroscience module. 
For the 2014 program, Miller challenged students 

to construct an image of the homunculus of their face 
as it is represented on the surface of the sensory cortex of their 
brain. By measuring the relative sensitivity of different parts of 
their face, students estimated the relative number and density of 
nerve endings located in various facial areas. Using web-based 
interactive tools, students used this information about relative 
nerve cell densities to construct an image showing how their 
brains represent their faces, or their facial homunculus.

Voyich-Kane was in charge of the infectious diseases module, 
where students examined microbiota in their nose and throat 
with a goal of identifying normal flora verses Staphylococcus 
aureus and Streptococcus species. The students swabbed samples 
from their nose and throat, put their samples in a petri dish, and 
recorded observations about the growth of their samples. Finally, 
they identified the microorganisms from their mixed cultures 
and presented their diagnosis to the other students.

Dratz designed and led the metabolomics module, where the 
students learned how to process their blood in the biochemistry 
and organic chemistry labs, analyze their blood composition, 
and evaluate foods in their diet that improve or degrade their 
fatty acid balances. 

Several students have developed their own science experiment 
projects after attending Bioscience Montana. For example, 
Dratz worked with two brothers, Colin and Colter Norick of 
Columbia Falls, Mont., to test the effectiveness of DHA, an 
Omega-3 fatty acid believed to improve brain function in people 
on typical diets. The brothers recruited fellow Columbia Falls 
High School students to receive a standard dose or a double 
dose of a DHA supplement or a placebo. Two months later, 
preliminary data showed that teens who took DHA showed 
improved cognitive function and attention compared to the 
placebo; however, the double dose did not produce superior 
results to the standard dose.

The brothers won several awards with their project, including an 
all-expenses paid trip to Los Angeles to present their research 
project at the Intel International Science and Engineering Fair.

“Many studies have been done on DHA and brain function, but 
most previous work was on infants or elderly people,” said Dratz. 

“There is very little of this kind of work on young people with 
no health complaints. This science could be helping lots of kids 
improve their brain function.”

Similarly, Elizabeth and Emma Carlson of Helena, Mont., 
conducted the same experiment they did in the infectious 
diseases module on their horses for a Montana State Science Fair 
experiment. The sisters were testing whether their 30-year-old 
horse would have a weaker immune system than other younger 
horses, and therefore, a higher bacteria count. They found, 
however, that all of the horses had a similar amount of bacteria. 
Therefore, they concluded that all horses have a similar amount 
of bacteria, regardless of their age.

“This program has interested both Liz and I in research careers,” 
Emma Carlson said. “We liked the lab work and the fieldwork. 
We are also glad that we got to explore this field through 
Bioscience Montana.”
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 A young scientist examines his samples in the infectious disease 
module. Image courtesy of Bioscience Montana.
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 A young scientist examines his samples in 
the infectious disease module. Image courtesy 

of Bioscience Montana.

A student prepares his blood sample for analysis during the 
metabolomics module. Image courtesy of Bioscience Montana.

A participant in the neuroscience 
module works on her homunculus. Image 

courtesy of Bioscience Montana.




