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factors that contribute to this disparity include a shortage of
STEM teachers in rural America, high rates of teacher
turnover, and a lack of internet access3 — all of which
contribute to a decreased early exposure to STEM. Our goal
is to determine if the usage of an actively engaging lesson

plan on free nerve endings can improve STEM education in
our local rural community.

A one-hour lesson plan on the different types of nerve
endings was taught to eight 7th or 8th grade classes with
approximately 20 students each. Students were taught
about merkel discs, pacinian corpuscles, ruffini corpuscles,
and free nerve endings. In the classroom, pretests with 3
multiple choice questions and one free answer question
were circulated. Students were walked through the lesson
plan using a worksheet and two hands-on activities. The
classes were divided into two groups — group A was not
told to put their worksheet away while group B was.
Subsequently, posttests that mimicked the pretest were
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setting the cake down. She immediately pulls her hand away when she
senses the searing hot flame. What nerve ending i activated due to the
pain from this candle?
(Do this one as a group)
A 12:year-old boy is taking dance lessons this summer. To be coordinated,
the boy must know where his limbs are in the air at all times. What nerve
endings help him tell the position in which his limbs are in?
Achild is solving a rubix cube with a blindfold on. What nerve ending help
this child tell that he is holding a rubix cube?
Awoman is walking in a moving train in the middle isle and feels vibrations
in the floor of the train through her feet. What nerve type helps here feel
these vibrations?

. Awoman goes to a hair salon and is getting a scalp massage. What nerve
type helps her feel the stretching of the skin in her scalp during the
massage?

Activity:

Using just your hands and not your eyes, tell us the identity of the object that you feel with your hands and what
nerve ending you are using to tell us what Itis.

Figure 1: A compressed version of the lesson plan handed to students.

1. Whattype of nerve senses temperature?
a. Free nerve endings
b. Meissner's corpuscies
¢ Pacinian corpuscles
d. Merkel
e Ruffinicorpuscles
‘What type of nerve senses stretch in the skin?

What nerve helps differentiate the edges of ashape?
e endings
Meissner's corpuscles
Pacinian corpuscles
Merkel discs
Ruffini corpuscies

A What
nerves are stillintact?

Figure 2: Pre- and post-test taken by participants
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Figure 3: Paired-ttest Figure 4: Paired-t-test
results for Group A, results for Group B,
t(52) = 15.34, p<0.0001 (55) = 16.39, p<0.0001
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Figure 5: Paired t-test
results for both Groups
A and B, t(108) — 22.45,
P<0.0001

Student performance on the quiz significantly improved
following the lesson plans in all groups. Paired t-test
analysis of pre-test and post-test scores indicated a
statistically significant increase for each group.

CONCLUSION

The conduction of this lesson plan was effective.
Especially, the usage of a follow-along worksheet and
activities, which encouraged active engagement, proved
to be an effective method of education for a STEM-
related topic. This efficacy could translate to not only an
increased understanding of STEM-related topics, but an
increased exposure to STEM, and subsequently an
increased rate of pursuit of STEM-related careers in

students from rural communities.
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