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Notes
The Student Science Research
Program
Student Science Research is a 3-year college credit course associated with UAlbany
through its University in the High School Program.
Over the course of the 3 years students learn college level skills including presentation techniques,
scientific writing, organization, and time management while completing research on a topic of their
own choosing.
Students are expected to do a thorough Review of the Literature, develop a problem and/or
hypothesis, and with the help of a professional
with the expertise in that field, develop an appropriate methodology for testing their hypothesis.
Once they have gained approval by the research
Review Board, student researchers carry out the
experiment, collect and analyze data, and draw
conclusions.
Once their work is complete students are
encouraged to submit their work for publication in
an appropriate journal or to a competition such as
the Junior Science and Humanities Symposium.
Each year the students must present their
finished work or work to date as a PowerPoint
and/or a poster before the general public. Which
brings us to our 23rd annual presentation of student research at Hoosic Valley.

Notes
Dr. Brandy Eggan
The Learning Curve
Brandy has always been interested in how the brain works. She
attended Elmira College and received her bachelor's degree in
biology-chemistry and psychology and then entered graduate
school at Albany Medical College in the Department of Neuroscience and Psychopharmacology. During this time, her research
focused on motivated decision making behavior, or the "why" we
do the things we do using a model of drug addiction. After completing her PhD in 2016, Brandy moved to a post-doctoral fellowship at the University at Albany studying brain changes that occur
during experiential learning (hands on learning) in comparison to
the traditional classroom. In the fall Brandy will begin teaching
full time at Maria College in Albany.
"The Learning Curve" project was started with a group of
UAlbany Science and Technology Entry Program summer students and their research has continued for nearly a year. In this
experiment, we were interested in investigating the transfer and
storage of information from learning to habit. Think about when
you first learned to tie your shoes, you had to work hard to learn
the pattern but now it's habit - you can do it without thinking. Understanding the brain pathways behind simple questions such as
this helps us begin to understand one small component of human
behavior.

Notes

Carolyn Burnell
Exercise and its Effects on the Brain
Physical exercise is not only important for the
body’s health, but it is also crucial for the brain. It
can help to increase connections in the brain, boost
brain stimulation, and effect the processing of information. Exercise is known to have beneficial
effects on brain health and on cognitive function.
It has been shown to improve attention, memory,
learning, and cognitive performance. The Review
of Literature has consistently shown that there is a
positive relationship between exercise and hippocampal volume. The hippocampus is a region of
the brain closely associated with memory. Significant increases in memory performance, and academic achievement,may be an effect of physical
activity. A study has been conducted at the high
school level to determine the relationship between
gym class participation and memory. The results
indicate that physical activity does not have an effect on immediate memory recall, but it does significantly increase long-term memory recall. This
research is important because it demonstrates how
exercise may be essential for the improvements of
self-regulation skills and classroom performance
in students of all ages.
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Christopher Hallam
The Causes of the 2016 Drought in
the Northeast United States
The topic of this research is the study of
the drought in the northeast United States in 2016.
The drought was one of the worst droughts in decades, especially in the state of New York. The
drought developed over time from about spring of
2016 to winter 2017. There are many possible
causes as to what made the drought as severe as it
was, including jet stream position and sea surface
temperature.
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Matthew Rose
Vpr and its Impact on SAMHD1
Activity

Taylor Hansen
Analysis of Solar Economics

SAMHD1 is an intracellular restriction factor that
occurs naturally in human cells. SAMHD1 works
to inhibit the spread of a wide range of viruses,
HIV-1 among them, throughout the body. HIV-1
has evolved an accessory protein known as Vpr
that acts to negate SAMHD1 activity and allow
HIV-1 to propagate unhindered. Additionally, Vpr
has been shown to halt the cell cycle in G2 phase.
Phosphorylation is the process by which many activities in the body are regulated by the addition or
subtraction of a phosphate group to a molecule.
SAMHD1 is inactive when it is phosphorylated.
Dephosphorylation is thought to occur in S-Phase
This research investigates the possibility that the
anti-SAMHD1 activity of Vpr is mediated by
phosphorylation of the former.

The search for alternative energy has become a big demand worldwide, and because of
this, the solar industry is flourishing. With many
people investing in solar panels, studying the economics of a photovoltaic system is in high demand. This research will examine the financial aspect of utilizing solar panels. Whether buying or
leasing solar panels, they have a positive effect on
the environment. Knowing how long it will take
for the solar panels to essentially pay for itself can
be a major in the decision to purchase a system.
This research will analyze data from multiple companies in the capital region that own solar panels.
This research will analyze the following components: price of the turnkey PV system, the price of
the electricity bill over a few months span ,
amount of kWh produced over a few months span,
and the efficiency of the panels.
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Katherine Rice
Discovery Learning In High School
Mathematics
Discovery learning is a type of active learning
where students work with their peers to come to their own
conclusions about specific principles. Discovery learning
encourages a questioning attitude and an inquisitive spirit
in students. A review of literature shows that discovery
learning is an effective way to enhance student learning in
science classes. Common Core has designed their mathematics standards in such a way to encourage discovery
learning as the best way for students to enhance their
mathematical knowledge. An examination of the effects
of lecture-based learning may be more effective in the
younger grades, whereas discovery learning was shown to
be more effective at the Algebra 2 level. The discrepancy
between the results at different grade levels may indicate
the necessity for a strong foundation in mathematics before discovery learning can be utilized effectively in the
classroom.
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Maria Rice
The Relationship Between the Effects
of Handwriting and Keyboarding on
Memory
The current topic of this research is the analysis
and comparison of handwriting and keyboarding. Previous research has shown that handwriting improves memory and fine motor skills, while keyboarding is neater and can become very efficient after practice. This project consisted of a methodology in which
students copied a random list of words either by handwriting or typing. Upon finishing, students wrote all the
words they could remember. Accurately recalled words
were counted and averages were calculated. Results
showed that the students remembered more words when
handwriting, supporting previous research that handwriting improves memory more than keyboarding.
Hopefully, this motivates teachers and administrators to
incorporate handwriting back into the curriculum.
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