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Introduction:
Undergraduates in our
upper-divison
neurophysiology class
designed science fair
projects to demonstrate a
variety of neuroscience
concepts to 5th grade
children and teach them principles of
scientific investigation. Each project
aimed to demonstrate the scientific
process by involving the children in an
interactive experiment where
background information was provided,
hypotheses were formed, and
experimental results were collected.
The undergraduates closely examined
a concept in neuroscience and brought
it down to the 5th grade level while
gaining experience in thinking about how to convey the
concepts. This required much more thought and planning
than traditionally required in courses where presentations are
given to other
undergraduates. The
younger kids are more
apt to pay attention
when they have to
judge the project and
vote for their favorite
one. Most importantly,
the younger kids view
the undergraduates as a
role model for future scientists.

Implementation:

Each team of two or three
students selected a concept
in neurophysiology and
developed a simple model
to demonstrate that
concept. Models were
graded based on: 1)
creativity and
documentation of design and theory; 2) efficacy of
demonstrating the concept; and, 3) practical implementation
of the design (i.e., could it be built, did it work?). The model
was worth 10% of the course grade. The materials used were
inexpensive (less then $10), and readily available. Some help
and ideas from the instructor was encouraged.

Lab teams consulted with the instructor
throughout the process to make sure
realistic goals were achieved through
each of three steps: 1) Decide on
process to model, proposed medium of
conveyance and outline (e.g.
Computer, electronics, cardboard). 2)
Design and implementation. 3)
Assessment – How well was the model
received? The best projects also modeled the scientific
process by allowing the kids to collect data and draw their
own conclusions from the results.

Sample Model Outline

Purpose: To demonstrate how reflexes work using only two neurons, principles of neurotransmitter 
release, saltatory conduction of the action potential, and if time, principles of drug action. 

Materials: Timer, ball of paper, or ball labeled “Glutamate” , at least 10 kids.

Procedure: Select four kids, one is the knee, one is the axonal bouton in the spinal cord, one is a motor 
neuron in the spinal cord, last one is the leg muscle. The rest of the kids split up evenly, one group 
lines up between the “knee”  and “axonal bouton”, the others line up between the motor neuron 
and the leg muscle. Tap on the knee, the line does high-fives (action potentials) to the spinal cord 
where the neurotransmitter is released (synapse) to the motor neuron which then starts high fives 
down to the leg muscle which kicks. Time them, and say their bodies can do it in 1/100 of a 
second. If there is time, they can try it again in the presence of “alcohol” .

Issues: Sensory cell is actually located in the spinal ganglion. Another synapse and neurotransmitter 
(acetylcholine) is located at the muscle.
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