Germs, Bones, Bioluminescence, &
Hearing

@ GRYPHOMN ROBOTICS




Germs and Diseases
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Description: In this activity we'll be talking
about the many different ways diseases and
germs can spread and how to stop them!
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Supplies

~

e Computer

e —

e Access to Gizmo

/é e Pepper
Z/ e Soap
%% o Water .
// e Shallow dish
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Parasites and Disease

Parasite Disease
An organism that lives in, or Diseases are defined as
on, an organism of another “anything that disrupts normal

species (its host) and benefits | | body functions”
by taking nutrients and
harming the hos

We will be focusing on disease
for this activity!



http://www.youtube.com/watch?v=vijGdWn5-h8

Types of Disease

Non-Infectious Disease

Examples include cancer or
diabetes. These diseases CAN
NOT be transferred from
person to person.

DISEASE SPREA

Infectious Disease

Examples include strep throat
and chickenpox. These
diseases CAN BE transferred
from person to person,
Infectious diseases are also
referred to as “Pathogens.”



http://www.youtube.com/watch?v=vO51sFre6fg

ways.
Air X Unclean Water / Food
Touch X Animals / Insects

In Mouth, Eyes, X Dirty Hands
or Nose

The primary way to prevent germs from spreading is
quite simple. .. [ESRINGNOUNNGHOS



https://www.conehealth.com/services/infectious-disease/5-ways-germs-spread-and-how-to-stop-them/
https://www.cdc.gov/infectioncontrol/spread/index.html
http://www.youtube.com/watch?v=yxonJTWhBJQ

How Does Soap Repel Germs?

This activity will demonstrate the importance of using soap. Pepper will be acting as the germs.

Procedure:
1. Fill the shallow dish with water (about 1inch)

Sprinkle a lot of pepper into the water

Stick a finger into the pepper water and observe what happens
Now, coat your finger with soap
Stick the soapy finger back into the water and observe what happens



https://behrend.psu.edu/school-of-science/research-outreach/science-story-time/experiment-pepper-soap
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HOW SOAP WORKS

Hydrophilic / Lipophobic Head Hydrophobic / Lipophilic Tail

ATTRACTED TO WATER
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http://www.youtube.com/watch?v=6JY86dOqk9w
http://www.youtube.com/watch?v=6JY86dOqk9w

Disease Spread Gizmo

SIMULATION
A

Overhead view of room
Total number of people: 20
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Gizmo Status

This simulation is not running. Press Play to
begin. To adjust the initial parameters, select the
CONTROLS tab.
The following diseases are active:

Foodborne

Number of infected people:

Airborne: 0
Foodborne: 0
Person to person: 0

Healthy Foodborne
-
. yo
Airborne Person to persor



https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=379
https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=379
https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=379

Bones and Osteology
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The most familiar of all skeleton types is the
endoskeleton. After all, it's the kind of
skeleton YOU have! An endoskeleton exists
within an animal’s body. The human
endoskeleton is hard because it’s partially
constructed of the mineral calcium. The
endoskeletons of other animals may be
more flexible — for example, the
endoskeleton of a shark is made of
cartilage, the same material that makes up
the soft parts of your nose.

These are exactly what they sound like —
skeletons on the outside of the body. You're
probably quite familiar with these hard
exterior coverings because they’re found on
crabs, lobsters, and many insects.
Exoskeletons are rigid and can’t expand as
animals grow, so animals must molt, or
shed, their exoskeletons periodically. After
an animal molts, its new exoskeleton is soft
— as in a soft-shelled crab.

Found in creatures such as worms and
jellies, hydrostatic skeletons are basically
chambers filled with water. Animals with
this skeleton type move and change their
shape by squeezing their water-filled
chambers — just like what happens when
you squeeze a water balloon.
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Bones can tell us so many things! Bones of a deceased person can tell researchers (called
Forensic Anthropologists) the gender, age at death, race, the height, and many other things
about the deceased person.



https://academic.oup.com/labmed/article/29/7/423/2504031
https://www.nhm.ac.uk/discover/analysing-the-bones-what-can-a-skeleton-tell-you.html

While animals can have similar bone structure, Anthropologist can
use identification charts to help differentiate between the animals.




Click on the skeleton to the
LEFT to LEARN about the
human bones

Click on the skeleton to the
RIGHT to practice LABELING
the bones.
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https://docs.google.com/presentation/d/1D8Wt3MIs5U4fnuyfviB4yi8bTXU_diqfHEiK156ZEIU/copy
https://newsela.com/read/lib-skeletal-system/id/2001005610/?collection_id=2000000192&search_id=8e3e9840-536c-4e24-9dc0-890529ea08f0
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@ Practice Animal Classification

Bone Identification Chart Kmn Using the bone identification chart to the left - determine

what is the below organism!

Teeth

Cheek Teeth
Cheek
feeth

< B
) s & Pointed Type what type of animal here

Vole Mouse  Shrew Mole Bird

Skull & | 1 ¢ s | o=
Mandible - p == - 0 | 2=

i
Tooth Type
Scapula

[Eena—

Pelvis
-

Humerus
(ugpar ot g

Radius/Ulna

pamer ost g

Femur
uppe hnd g

Tibia/Fibula



https://www.audubon.org/news/what-owl-pellet
https://www.audubon.org/news/what-owl-pellet
https://docs.google.com/presentation/d/1VzqM-ovEqFoTHJtUiW2pCmuKURaRlKcZHXWcRUnFxrQ/copy
https://docs.google.com/presentation/d/1VzqM-ovEqFoTHJtUiW2pCmuKURaRlKcZHXWcRUnFxrQ/copy
https://docs.google.com/presentation/d/1VzqM-ovEqFoTHJtUiW2pCmuKURaRlKcZHXWcRUnFxrQ/copy
https://docs.google.com/presentation/d/1VzqM-ovEqFoTHJtUiW2pCmuKURaRlKcZHXWcRUnFxrQ/copy

anatomy gizmo

> nlo Repetitions: © Single (| Wuliple

Challenge: i Adjust the mass of the dumbbell using the slider. Press Play to see
©@ur O mow if the arm can lift the dumbbell.

ontracting muscle: &) giceps | Triceps



https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=1089
https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=1089
https://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=1089

Glow
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https://newsela.com/read/lib-bioluminescence/id/35834/?collection_id=2000000192&search_id=26194bde-2f43-4a35-9b82-e98f8a0ff0a3
https://www.nationalgeographic.org/encyclopedia/bioluminescence/

What ypes of Things Glow?

Animals Plants
Lots of deep sea animals like Bioluminescence is extremely
squids, octopuses, jellyfishand  rare in naturally plants.
fish have bioluminescence. However, Scientist have
Whenever you see glowing found ways to replicate

water, that's probably plankton
or shrimp! On land,
bioluminescence most notably
occurs in fireflies and railroad

bioluminescence in artificial
plants. Fungi, however, can
be naturally bioluminescent.
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https://ocean.si.edu/ocean-life/fish/bioluminescent-animals-photo-gallery
https://lifescienceexplore.wordpress.com/2013/12/31/10-awesome-land-creatures-that-can-glow/
https://www.bbc.co.uk/newsround/52462594

If needed — Making A
DIY Black Light -

1. Using your phone light or
a flashlight... Cover the
light with a strip of tape

. Pour water into a clear container 1. Pour tonic water into a

. Open up a highlighter pen and clear container
remove the ink pouch.

. Color the tape blue o If you're using a glow stick,

cut that open.
o *You may want to put on
gloves
. Drop the ink into the water and

. Stick another piece of tape
over the now blue tape
color the new strip of tape

urple
. stir slightly
4. RepeatX2 . Let sit for about 5 minutes
More detailed instructions here More detailed instructions here



https://sciencing.com/make-homemade-black-light-7720625.html
https://coolscienceexperimentshq.com/glowing-water/
https://www.growingajeweledrose.com/2012/02/glowing-water-uses-and-how-to-make-it.html



https://www.wikihow.com/Make-a-Glow-in-the-Dark-Fluid

E While this isn't technically bioilumiences, it mimics

| pretty well. The ultraviolet light from the black light causes a chemical
called “phosphors” from the highlighter dye and “quinine” in tonic water
to emit light. This type of illuminance is called fluorescence.

In general, something fluoresces because it has absorbed light energy,
which makes it excited, and then it releases (or emits) light as it returns to
1ts normal, unexcited state. Part of why we find things that glow under
ultraviolet lights—such as some minerals, fish and tonic water—to be
fascinating is because we cannot see the (ultraviolet) light they absorb but
can see the visible light they emit.  — Lower energy light

High energy light | I | waves are emitted

i bsorbed b :
waves are emitted e through the material

with UV light from a hemicals " Visible
black |ight causes them

to excite




Hearing and Ears
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How do Humans Hear?

Humans use ears to hear, our ears are divided into three parts, the
outer ear, inner ear, and the middle ear.

Sound vibrations travel
from the outer ear and
strikes the eardrum,
causing it to vibrate.

\

The middle ear is than
connected to the
eardrum and takes
those vibrations and
uses them to vibrate
three bones called
ossicles. These
vibrations cause the
fluid to move into the
ear.

=)

This fluid leads to the
inner ear and causes
tiny hair cells to move.
These movements
sends electrical signals
to the auditory nerve
in the brain. The brain
than uses this to
interpret the sound.

=)



https://www.soundrelief.com/hearing-loss/how-hearing-works/
https://newsela.com/read/lib-overview-ear/id/55104/?collection_id=2000000192&search_id=6eee6d14-88a7-4ae4-beca-068c0efc46c2
https://newsela.com/read/lib-overview-ear/id/55104/?collection_id=2000000192&search_id=6eee6d14-88a7-4ae4-beca-068c0efc46c2

Explore This Gizmo

SENSE ORGANS

Sound waves are collected by the pinna and are funneled through the ear canal.
Sound waves vibrate the eardrum (tympanic membrane), which vibrates the hammer
(malleus). The hammer vibrates the anvil (incus). The anvil vibrates the stirrup
(stapes), and the stirrup pushes on the cochlea.



https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=1069
https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=1069
https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=1069

M Bat sonar
M Returning sound waves



https://www.nps.gov/subjects/bats/echolocation.htm
https://uk.whales.org/whales-dolphins/how-do-dolphins-communicate/
http://www.youtube.com/watch?v=i6IF7a24AFk



https://www.headstuff.org/topical/science/dogs-hear-better-humans/
https://www.natureworldnews.com/articles/11164/20141213/birds-hear-without-ears.htm
https://animals.mom.com/senses-snakes-use-catch-prey-10570.html
http://www.youtube.com/watch?v=VKVSk-DatTw
http://www.youtube.com/watch?v=EVUUU3f6taw
http://www.youtube.com/watch?v=TxcOU2FFh8c
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Comparison Using a Venn Diagram

Human Yearing

Use this Venn Diagram to compare 4
and contrast how a human hears

and how another animal hears (it
doesn’t need to be one we talked
about)!



https://docs.google.com/drawings/d/1-yAQUi_fX-YoSx13vb9Dq6cyurbzFmOntrZ4wksY-Po/copy?usp=sharing
https://docs.google.com/drawings/d/1-yAQUi_fX-YoSx13vb9Dq6cyurbzFmOntrZ4wksY-Po/copy?usp=sharing
https://docs.google.com/drawings/d/1-yAQUi_fX-YoSx13vb9Dq6cyurbzFmOntrZ4wksY-Po/copy?usp=sharing

