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INTRODUCTION

Reseachers have described the ation pdential asthe basic
property of neurons, by which informationis encoded in number and
frequency (White, et al., 1989. Therefore, an understanding o this
fundamental property can enhance our understanding o the way we
perceve and interadt in the world. Hodgkin and Huxley (1952 first
charaderized the dedrophysiologicd badkgroundfor the ation
potential in the midde of the twentieth century. They foundthat sodium
would flow into the cél upan depdarization andthen paassum would
le&k out of the cdl after the spiketo reestablish resting pdential. Also,
further reseach foundthat drugs and toxins could alter the properties of
the adion pdential. For example, TTX blocks sodium channels and
allows no excitation to occur. Likewise, TEA decreases the mndictance
of patassum, which leads to prolonged sodium influx, thus changing the
falling prase dharaderistic (Ramon and Moore, 1979). However, the
effeds of drugs were seaondary for this project. Our primary focus was
to explain the properties of adion pdential, its propagation, and
subsequent effeds on reurotransmitter release & the synapse to 5 grade
students using an interadive model.

Fig 1. snowstheion flux of Fig 2. A graphof the adion
caions and anionsduring a patential and the dfeds of sodium and
depoarization. potassum on the duration.

MATERIALS AND METHODS

Two groups with equal quantities of children were digned
(fadng the same diredion) and spaced approximately five feet apart,
one group remed “Pre-Synapse,” and the other caled “ Post-Synapse.”
A single dild centered in the spacebetween the two groups aded as
the post-synaptic receptor. Another child stoodabout eight feet
diredly acossfrom the dhild whom was in the middle of the two
groups, ading as the neurotransmitter releasing point, and faced him
or her. To start, the group representing the pre-synaptic axon terminal
began to dothe wave starting from left to right. As the wave
approached the center, the dild initially holding the ball made a
bource-passto the dhild in between the two groups, thus modeling the
effed of neurotransmitter exchange. Then, the groupading as the
post-synaptic cdl did the wave until the last child raised hisor her
hands. At this point, we opened abox labeled “Resporse,” which was
fill ed with assorted candies, when the adion pdential progressed
appropriately. As aside note, we would intercept the ball to display
the blocking effeds of some drugs on “NT” exchange. Candy was not
rewarded in this case to discourage drug wse.
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Fig 3. Thekidswere
encouraged to ad out the“wave”
made popular at sporting events.

RESULTS

In ou group (the“A” group), we were awarded third placeout of
four groupsin atie with ancther team. The figure and table for the
scoring chta ae represented below. For the most part, the children were
attentive and they seamed to have fun, by the smiles on their faces. Some
groups even asked if they could stay longer and play the game longer
without the candy! The team that scored the highest and took first place
(A1) used alive mouse in their model, which the children appeaed to
focuson.

After we presented to our first group d kids, we spent afew more
of the ten minutes we were granted speaking about our topic and asking
questions from the students, rather than spending the entire time on the
game. There were only about four to six children per group,so
organizing them for the task took lesstime than we had anticipated.
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Table 1
Place
TeamName  Group # Understand ~ Friendly Fon LeamMore  Average vote
Palce Power Al 481 495 484 45 47875 1
Ouch My brainA4 48 48 47 44 4675

Meeting your A3 484 489 469 427 4672 3
Seeing is A2 456 476 456 413 45025 4

The datawe receved to produce the figure and table eove were
based onevaluation formsfill ed ou by thefifth graders. There were dso
questions on the forms, which had an areafor the children to relay what
they remembered abou our model and what they liked or disliked about
it. Almost al of our evaluations sated that our model was “cool” and that
they thorougHy enjoyed playing the interadive game. Most of the
children recdl ed the fad that the neurotransmitter was exchanged at the
synapse and resulted in an adion pdential that could happen at an
incredible rate. Based upon the readions we got during ou presentation,
it appeared that the candy was the most intriguing pert of the model.
After lunch, the chil dren were lessenthusiastic ebout recéving candy for
completing the task successully and seemed less attentive.

CONCLUSIONS

We developed a dever way to convey the properties of an
adion pdential to children, aswas $own by ahighrankingin
the caegory of “Understand.” Hopefully this means that the
children adually understoodthe mncept. Feadback from the
children dd reiterate what we had told them, in fad. During the
overview, children would say things like, “I didn’t know that
the brain worked by eledricd patterns,” and “Isthat why eding
hedthy isimportant?’ Candy, of course, was agood reward.

In order to bring the cncepts down to the 5t grade level,
our model oversimplified the exchange of neurotransmittersto a
single moleaule exchange. Also, the ad of intercepting the ball
to patray the negative dfects of drugs only actually modeled
the blocking effed of certain drugs. Finally, ou model would
have been much more dfedive if wewould have had a greaer
number of participants. We had originally intended on having
no lessthan ten children, so the ac of propagation could be
understoodmore eaily. In total, the Kids lidge! Sciencefair
was asuccess We dl presented many topics to fifth graders that
they would nat otherwise seeuntil high schod or college. Not
surprisingly based onthe age of the children, amode! derived
from atopic onthe functional properties of neuroscience
appeasto be most effedive. Asthe kids age and are introduced
to more chemistry and kiology, their opinions may change and
the gpredation for the physiological properties may increase.
| believe that
several of the
children were
attentive and
generally intrigued
by neuroscience,
which will
hopefully lead to
the reauitment of
future scientists.
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