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Otherworldly
Sunsets Revealed
N Planet Simulation

By Christina Phillis

A beautiful sunset is a glorious sight. From the Earth’s surface, the
pinks, blues, and yellows can swirl together like a celestial kaleidoscope.
But not every sunset is the same — especially on different planets.

Geronimo Villanueva, a planetary scientist
from NASA’s Goddard Space Flight Center

in Greenbelt, Maryland, created a sunset
simulation to demonstrate what these colorful
events might look like on other planets.

The sunset on Uranus, for example, is “a rich
azure that fades into royal blue with hints of
turquoise,” according to the Phys Org article
“NASA simulation shows kaleidoscope

of sunsets on other worlds” by Lonnie
Shekhtman.

Sunset Simulations

The Villanueva animations show the sun
setting from the perspective of someone on
the surface of Earth, Venus, Mars, Uranus, and
Titan looking up at the sky through a super
wide camera lens. A white dot represents

the sun.

During sunset, a specific location on the planet
rotates away from the light of the sun, causing
photons to scatter in different directions based

on their energy and the atmosphere. Both
Earth and Mars can sometimes have hazy
sunsets with a halo of light at the end, which is
caused by light scattered by dust or fog. Mars
sunsets go from brown to blue because its
dust particles scatter the color blue.

To test these reproductions, Villanueva used
known sky colors of Uranus and other worlds.
When sunlight reaches Uranus, red colors are
absorbed by the mixture of hydrogen, helium,
and methane in its atmosphere and blue and

green light scatters to create its unique sunset.

Future Exploration

This and other aspects of a computer
modeling tool may one day be used for a
mission to Uranus. Using light measurements
to determine chemical content will help
scientists better understand the planet’s
atmosphere.

Scientists can access these sky simulations
with the Planetary Spectrum Generator,

an online tool that recreates how light
moves through the atmospheres of planets,
exoplanets, moons, and comets and helps
reveal their chemical makeups.

These detailed animations show that some

space exploration can be just a click away with
the right technology and a little imagination.

®

DISCUSSION QUESTIONS

VOCABULARY
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OHAUS®

OHAUS Water Quality Testing

Everyone understands that water quality is vitally
important to our health, but it’s also essential to
so many other parts of our lives. Understanding
the physical, chemical, and biological processes
that involve water will only help us protect it. With
OHAUS water quality equipment, you're giving
students the opportunity to learn about the tools
and techniques used to help protect and preserve
our environment.

OHAUS
Product Description Cat. No. Price Item No.

OHAUS Pen pH Meter,
0.1 Resolution

OHAUS Hand Held pH Meter,
0.01 Resolution

OHAUS Benchtop pH Meter,
0.01 Resolution

S05084 $58.00 | 30073970

S05080 $415.00 | 83033961

S05074 $414.00 | 30057496

L _.Visiiﬁsh,éredu.c’om'/oh,au's tolearnmore.. - - |2 f & @

2iSco

Trust | Deliver | Learn

High Quality, Hand Selected

Eisco™ rock and mineral specimens are available in a variety of sizes
and quantities to meet your classroom’s needs.

e QOver 100 rock and mineral options with clearly visible features
e Popular educational collections and activity kits

Description Dimensions | Quantity | Cat. No. Price

Breccia Specimen, 2to3cm Each S$24718 $2.30 1,;
Sedimentary - :
Conglomerate 2to3cm Each S24722 $2.30 Porphyritic
Specimen, Sedimentary Granite
Porphyritic Granite 2to3cm Each S$24758 $2.30

Specimen, Igneous

Scoria Specimen, 2to3cm Each S24770 $2.30

Igneous

Scoria

Visit fisheredu.com/eisco to learn more.
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Rodent Reactions
to Fake Smells
Offer Clues

About Brain

Function

By Ralph Birch

Scientists have discovered a way to implant

an artificial odor into the brains of mice. Their
work could provide clues about how our brains
process information.

Details about the synthetic smell study will
help answer fundamental questions about
olfaction, according to computational biologist
Saket Navlahka of Cold Spring Harbor
Laboratory in New York.

The results of the study were first published
earlier this year in Science. The findings

give scientists a window into the processes
used by the brain to shape signals from the
outside world into perceptions and how those
perceptions can guide behavior.

Making Fake Odors

To build the artificial smells, researchers
used a process called optogenetics, a
technique in which light prompts genetically
engineered nerve cells to fire. Neuroscientist
Dima Rinberg and his colleagues at New York
University’s Grossman School of Medicine
used optogenetics to target nerve cells in the
olfactory bulbs of mice.

Within the olfactory bulbs, clusters of nerve
endings called glomeruli organize the signals
related to the differentiation of smells that are
picked up inside the nose.

Rinberg and his team activated nerve cells in
six locations, each of which included between
one and three glomeruli, in a specific order.
This neural pattern was designed to serve as
a simplified version of what a real odor might
smell like to a mouse.

Rodent Reactions

The mice in the study learned to

signal their recognition of the artificial
smell’s presence by licking one of two
spouts. While the synthetic odor didn’t
actually exist, the researchers observed the
mice behaving as if it did.

After “smelling” the synthetic odor, the mice
reliably licked the correct spout. When
researchers mixed up the signals using the
same optogenetic approach, the mice reacted
differently.

By making slight changes to the signals that
generate the artificial odor, researchers could
test which qualities of the cell sequence were
important and which ones rendered the smell
unrecoghnizable to the mice.

Smart Sniffing

The beginning of the sequence turned out
to be the key. When researchers swapped
the order of the first few spots, the mice

had more trouble identifying the smell than
they did when spots later in the sequence
were changed. Delaying the sequence at the
beginning also made more difference than
delays at the end.

“If you modify the first few notes, you more
easily ruin the song,” Rinberg said.

Rinberg and his team want to further their
research by following the synthetic smells to
other parts of the brain, and then test where
similar rules apply to real smells.

While the synthetic odor
didn’t actually exist, the
researchers observed the
mice behaving as if it did.

o)

DISCUSSION QUESTIONS

Do you think scientists will be able to get
similar results from the mice by using real
smells rather than synthetic ones?

Could this research method be applied to
learning more about how brain function relates
to our other senses?

VOCABULARY

OLFACTION OPTOGENETICS
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Bubbles May Offer
a New Pollination

Method

By Kylie Wolfe

ors. They buzz
from flower ti s their job, well,
becaus s. The a critical role in

crop p ion‘and are a vital part of our
ecosys

Bees

But as yo ay have heard, populations are
dwindling, so farmers are looki
to replicate this importal
pollinating plants by hand.

In response, scientists from the Japan
Advanced Institute of Science and Technology
(JAIST) found a way to speed up this time-
consuming and tedious process using pollen-
containing bubbles. Their work was published
in iScience.

Buzz-Worthy Workers

Many plants rely on bees and other insects for
fertilization, transferring pollen from the anther,
or male structure, to the stigma, or female
structure. Doing so helps produce a variety of
fruits, vegetables, and nuts.

While not all plants need insects for
fertilization, many of the foods we enjoy require
a little help from our friends in flight. Without
their efforts, things like apples, avocados,
coffee, and citrus fruits could be harder to
come by.

A High-Tech Alternative

Eijiro Miyako, materials chemist at the JAIST,
first attempted to replicate the pollination
technique of bees with pollen-coated drones.
Unfortunately, the drone propellers damaged
the flowers.

To combat this, he and colleague Xi Yang, a
JAIST environmental scientist, formulated a
pollen-containing bubble solution. They found

# success with

G ical lauramidopropyl
betaja ipersenal care products,
cofibined with polleMgrotecting ingredients,

d a polymer. ;c.c'rg,’t‘ viable yet sturdy
transpc_)ri vefsel.‘: ¥

) Using thisiinew pﬂthod, the esearchers

}

- -releas ?eh-filled bubbles in the direction
?of three pearitreés. Of the 50 polIina&

‘ blossoms on eachitree, 95 percent of them

. formed fruit. This is comparable to the trees
pollinated by hand.“Not only did this approach
require less effort, it required less pollen.

Pollinating by hand uses roughly 1,800
milligrams of pollen per flower. Each bubble
used only 0.06 milligrams. Because both
processes also rely on humans to do the
pollen harvesting, these savings could be
important.

Miyako is currently working to pollinate larger

areas by releasing the bubbles via drone, as
well as make the solution more biocompatible.

Navigating Nature

Though the results are promising, the idea
isn’t widely accepted as the answer to the
pollination problem. Some fear the chemicals
used to create the bubbles may interfere with
the plants in the long term, while others are
more concerned with the sustainability and
overall effectiveness of the process. And some
simply believe that protecting our natural
pollinators should be the number one priority.

As scientists continue their quest to solve this
looming issue, climate change, pesticides,
and other factors threaten invaluable insects
worldwide. The future of plant pollination could
lie in bubble-blowing drones or it could be left
to nature’s professionals — if there are enough
of them to do the work.

A pollen-containing bubble rests
on a Campanula flower during
lab tests.

Photo: Xi Yang, Eijiro Miyako

DISCUSSION QUESTIONS

What are the pros and cons of automating
the pollination process?

What do you think is the best approach to
ensure plant pollination in the future?

VOCABULARY
ANTHER BIOCOMPATIBLE
POLLINATION STIGMA
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CORNING

Ensure Accurate,
Constant Temperatures

Corning Digital Hot Plates and Stirrers are designed with
a unique Pyroceram top for uniform heating.

e Temperatures are within +2°C and stirring speeds
within £5% of the setting

e Features a digital display, safety indicators, an angled
front panel, and an optional external controller

Description Cat. No. Price
Corning PC-400D Hot Plate with Digital Display, 5 x 7 in. Top S90870A $347.00
Corning PC-200 Analog Hot Plate, 4 x 5 in. Top S50442HP $334.00
Corning Scholar PC-170 Hot Plate, 5 x 5 in. Top S50441 $208.00
Comning PC-410D Stirrer with Digital Display, 5 x 7 in. Top S90870B $447.00
Corning PC-210 Analog Stirrer, 4 x 5 in. Top S50442ST $325.00
Corning Scholar PC-171 Magnetic Stirrer, 5 x 5 in. Top S63062 $253.00

Visit fisheredu.com/corning to learn more.
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Why Animals
Came Out to Play

During t

By Kylie Wolfe

As many stayed within their own four walls

to help prevent the spread of COVID-19, wild
animals began exploring city streets. Coyotes
were spotted in San Francisco, mountain lions
in Boulder, and the list goes on.

Government guidelines and stay-at-home
orders haven’t necessarily caused an increase
in animal populations, but they may have
changed their behaviors. In reaction to quieter
towns and less traffic, it’s no surprise that a
few species decided to see what the hubbub,
or lack thereof, was all about.

Here are a few reasons you may have seen
more wildlife than usual this spring:

Room to Roam

Animals are very careful and calculating
creatures. They strategically avoid predators,
including humans, as they search for food
and shelter. This often means steering clear of
populated areas during the day.

Black bears are a prime example, typically
choosing to roam at night. But when the
pandemic hit, more of them were spotted in
broad daylight. The same is true for coyotes.
They were no longer scared off by crowds but
instead welcomed by empty public spaces.

Peace and Quiet

Believe it or not, animals are greatly influenced
by human behavior and they adapt in
response. Birds, for example, will sing at
different times to avoid competing with traffic
and other noisy activities.

Government guidelines
and stay-at-home orders
haven’t necessarily
caused an increase in
animal populations, but
they may have changed
their behaviors.

Lately, there have been less noises for animals
to accommodate. This lack of noise pollution
may be a simple explanation for the increased
presence of wildlife in residential areas. Less
traffic means they’re more willing to cross'the
street, test new territories, and chase new food
sources.

Nature’s Normalcies

While some animals decided to expand their
explorations, others were taking care of timely
business. In the Northern Hemisphere, March,
April, and May are considered migration
months for a variety of birds. And those that
don’t migrate will mate, attracting partners
with song.

This explains why people may have heard
more birds chirping, but what about snakes?
Springtime is their time to come out of
hibernation. They’re looking to eat up, warm
up, and partner up. While quarantine is a
possible explanation for increased animal
sightings, it’s certainly not the only reason.

he Pandemic

Undivided Attention

As people remained home, peering out
windows or taking walks in the woods, it’s
likely they became more observant than
usual. Spending time in nature, looking for
distractions, and being at home instead of
work or school created new opportunities to
spot wildlife.

It’s easy to imagine these animals stepping
outside their comfort zone, changing their
behaviors in response to ours, but maybe the
explanation is simpler than that.

Coexisting Creatures

Species that live in close proximity to humans
are likely to change their way of life and adapt
when needed " They'resconsidered behaviorally
flexible, hunting and foraging when we’re not
around, whatever that may mean.

Animals that come out to play during the

day are attracting attention, so, at the very
least, maybe society will gain an appreciation
for their presence. And now we know what
animals do when they think we’re not looking.

DISCUSSION QUESTIONS

Have you noticed more wildlife lately? If so, why
might that be?

How do human behaviors influence animal
behaviors?

What other reasons could explain an increased
wildlife presence?

VOCABULARY

BEHAVIOR
PREDATOR

NOISE POLLUTION
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Reimagine Your Space = \ggetiE2

Essential For Reconfiguring Your Classroom
Forward Vision Mobile Table Series

- Two Table Heights: 30" and 36"

- Two Wood Options: Oak or Maple

- Unique Top Shape Allows for Multiple Configurations

- Utilize as a 2-Student Table Facing Forward or 4-Student

Table Facing Each Other |
- Phenolic Top for Science Environments - J’/l = > aaa
. . e —— Rl 8 é,* - - -
- 2-1/4" Square Solid Wood Legs and Solid Wood Aprons i _J;,r_ff’__{ -~ @ y [
- Heavy Duty 13-Gauge Steel Corner Braces With 5/16" k- \ | ) &
Hanger Bolts Securely Attaches Legs to Apron ' B ) e g z b
- Protected With a Chemical Resistant, Earth-Friendly UV Finish v
- Five Locking Swivel Casters ; =,
- Fully Assembled E @
Cat. No. Description Top Size List Price
S80771 Forward Vision Mobile Table - Oak Phenolic 84"W x 44"D x 30"H $1,900.00
$80772 Forward Vision Mobile Table - Oak Phenolic 84"W x 44"D x 36"H $1,950.00
S80773 Forward Vision Mobile Table - Maple Phenolic 84"W x 44"D x 30"H $2,000.00
S80774 Forward Vision Mobile Table - Maple Phenolic 84"W x 44"D x 36"H $2,050.00

United

Scientific

Hands-on learning.
Any time. Any place.

The United Scientific 6V DC handheld generator delivers up

to 400mA current. A clear plastic housing lets you observe the
coils, terminals, and gears while demonstrating the second law of
thermodynamics. The generator is equipped with a polarity coded
plug-in lead with alligator clips and includes an activity guide.

aw
Description Cat. No. Price \k

Handheld Generator S$23977 $14.75

Visit fisheredu.com/united to find a wide selection of products for junior high
school, high school, and college students from United Scientific Supplies. Many
include background information, activity guides, and detailed experiment outlines.
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Everyday
Supply Chains

By Iva Fedorka

A supply chain is the system of companies, people, activities, information,
and other resources that one uses to procure a product or service.

Common Supply Chains

A typical supply chain starts with the
ecological, biological, and political regulation
of natural resources. The next step is the
extraction of raw materials and their delivery
to a processing or manufacturing site.
Components or products are then processed,
constructed, or assembled. Used products
or components may also enter the supply
chain as recyclables. Finished products are
packaged, moved to storage, and ultimately
delivered to the consumer.

Types of Collaborations

In some cases, these exchanges occur
between different companies that have little or
no knowledge or interest in other parts of the
supply chain, a situation that has been called
“extended enterprise.” Other types of colla-
boration are called “vertical” and “horizontal.”

In vertical collaboration, two or more
organizations from different levels or stages
in the supply chain share responsibilities,
resources, and information to support mutual
customers. Horizontal collaboration is a
relationship between two or more companies
at the same level that cooperate to achieve a
common objective.

Some companies and global brands integrate
codes of conduct and guidelines into their
supply chains, with specific standards and

requirements for their suppliers. Others offer
limited or no visibility into their supply chains,
called mystification, and share little information
about the origin of materials or processing and
can hide irresponsible practices.

A Supply Chain Example

An everyday example of a supply chain would
be your home vegetable and fruit garden.

e Verify that there are no gardening restrictions
where you live (from the local government,
homeowners’ association, or other
organization)

e Acquire or locate the site for your garden

e Find a lab to test a sample of your soil,
then source and buy any supplements or
treatments that will help to make it more
arable

e Make a plan for what you’ll grow and
purchase seeds or seedlings from a seed
catalog, a local farmer, or a retail store

e |ocate a source and purchase the
implements that you will need to weed,
water, maintain, and harvest your garden

¢ As the fruit matures, collect, clean, and
store them in the sourced containers;
alternately, hire someone to help identify or
hire transportation to move your harvested
crops to friends, farmers’ markets or other
retail venues

Supply Chain Management

Supply chain management is an important
aspect of modern business and includes tasks
for finding or “sourcing” products. We have
come to depend on retail outlets like grocery
stores and other “big box” and online locations
for nearly all of our purchasing needs. Imagine
if we ourselves had to source all the products
that we need or use — that would be really
difficult! The supply chain also includes
delivery of products to the customer.

Bachelor’s and master’s programs or
certificates in supply chain management and
logistics are now available at many colleges
and universities.

DISCUSSION QUESTIONS

How did the COVID-19 pandemic disrupt
supply chains?

Track the supply chain for an item of cotton
clothing, from fiber to you.

VOCABULARY
COLLABORATION HORIZONTAL
LOGISTICS VERTICAL
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Racism has been present throughout human history, causing pain and hardship for countless people.
Lately, social justice movements like Black Lives Matter have surged in response to violence perpetrated against
Black people and the mistreatment of all people of color. Protests calling for an end to such violence — and the
institutionalized and systemic racism that enables it — have swept not only the United States but the world.

Science stands on the side of these protesters — biology and genetics show that all humans, regardless of skin
tone, are just that: human.' It is especially important, then, to examine how some have manipulated science,

regrettably, to try to legitimize racism.

One Human Race

Since the early days of science, people have
attempted to scientifically justify racist beliefs.
One such person was Carl Linnaeus, who
invented the genus and species system of
biological taxonomy we use today.

In his twelfth edition of Systema Naturae?,
published in 1767, Linnaeus labeled five
“varieties” of human species: Americanus,
Europeanus, Asiaticus, Afer or Africanus, and
the mythological Monstrosus. He assigned
defining traits to each of these, some based
on physical appearance — in his words, “red,”
“white,” “yellow,” and “black” — and others
based on his perception of culture and way of
life. To Europeanus, the group he personally
identified with, he assigned flattering traits:
“gentle, acute, inventive; covered with close
vestments; and governed by laws.” To the
other groups, with which he did not identify,
he assigned decidedly less flattering traits.
Africanus, Linnaeus asserted, were “crafty,
sly, lazy, cunning, lustful, careless” and
“governed by caprice.” Asiaticus he described
as “severe, haughty, greedy; covered with
loose clothing; and ruled by opinions.” And
Americanus he described as “stubborn,
zealous, free; painting himself with red lines.”

None of these traits, positive or negative,

has anything to do with the biology of human
variation — they are not inherent in any of

us. Linnaeus was neither the first nor the last
to assert a “scientific” basis for such racist
views, and hundreds of years of influence has
unfortunately cemented ideas like these in the
minds of many.

While skin color may be one of the easiest
differences to spot among our fellow humans,
it does not accurately reflect the genetics at
play within us — far from it. Skin color evolved
over generations, influenced by everything
from the amount of sunlight where we live

to the availability of food and the spread of
disease.! In fact, shared skin color isn’t neces-
sarily a sign of genetic similarity.

Even direct descent does not guarantee
genetic similarity. Because sperm and eggs
carry only half of a person’s DNA, some
genetic information is lost every generation.

After 11 generations, only half the DNA
remains. That means we’re genetically unre-
lated to our ancestors from as little as 300
years ago.' But if you look at the whole forest
of human family trees, you’ll see that we are
all deeply intertwined — more genetically
similar than we are different.

All human life can be traced back to Africa.
Fossils indicate that modern human features
began to show up on the continent about
300,000 years ago. Those early humans
spread out over the African continent until a
few thousand migrated about 60,000 years
ago — these are the ancestors of all modern
non-Africans. In the time since, humans have
meandered all over the world, settling in
different areas and evolving along the way.
Those thousands of years of evolution created
the brilliant human diversity we now know, but
the greatest diversity arose between humans
who stayed in Africa. Today, there’s more
genetic diversity in Africa than in the rest of
the world combined.®

Race, as we think of it today, is not a scientific
classification. It has no basis in the genetics
or biology that guide human variation. Rather,
it is a cultural classification that was created
and can be altered by individuals’ subjective
perceptions of the world.!

The Effects of Racism

Racism can take many forms. It can be

as overt as excluding or harassing people
because of the color of their skin or as subtle
as making assumptions about a person’s
interests. It can be unconscious, mislead-
ing us to assign unflattering traits to people
of color without even thinking about it. Even
when racist beliefs seem, on the surface, to
be flattering — like assumptions about higher
intelligence levels or enhanced athletic abili-
ties — they are still ultimately harmful.

The effects of racism can take even more
forms. In the United States, police target
Black people more frequently and with greater
force.* In Australia, a 2007 study conducted
by the Australian Human Rights Commission
suggested that people from Aboriginal and
other ethnic groups avoided organized sports
for fear of racial vilification.® In Europe, asylum

seekers from the Middle East and Africa are
regularly met with racism, turned away, or,

in Britain, indefinitely detained.® Around the
world, people have lashed out at those of
Asiatic heritage in response to COVID-19.”
Point to any spot on the globe, and there you
will likely find racism.

Racism can also lead to a variety of

health issues. In a 2019 Perspectives on
Psychological Science article®, researchers
Antoinette M. Landor and Shardé McNeil
Smith posited that racially motivated assaults
may result in traumatic stress reactions, low
self-esteem, hypertension, and other detri-
mental effects. Similarly, a 2016 study by psy-
chological scientist Jordan Leitner published
in Psychological Science® found that Black
residents in communities with high levels of
overt racism are more likely to die from heart
disease and other circulatory diseases.

Add to these outcomes the institutionalized
racism and bias widely found in hiring prac-
tices, housing, healthcare, education, restau-
rants, publishing, entertainment, and more
and you see that racism negatively affects
every aspect of life for people of color.

The truth is that we are all one people.
Regardless of color or nationality or way of
life, we are all one human race. And that is a
scientific fact.

[ ] .
DISCUSSION QUESTIONS A

What is the difference between conscious and
unconscious bias?

The process of evolution promotes traits that
are beneficial to survival. In what ways could
different skin tones have been beneficial?

How can you combat racism in your school
or daily life? What changes will you personally
make?

Research Carl Linnaeus’s taxonomy strategy. In
what ways was it flawed regarding humans?

VOCABULARY

DNA  GENETICS

INSTITUTIONALIZE RACISM
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SAM 3G - Student Auscultation Manikin a3

, ) ] ) . 3B Scientific
The world’s most innovative auscultation trainer

. Largest real sound library

- Includes case videos, echo cardiogram videos, and ECG waveforms

. Listen to accurate heart, lung, and bowel sounds
with a stethoscope

« Now includes COVID-19 sound

>Learn more about Cardionics Auscultation Simulators.
See full offering below:

Cat. No. Description Price
§27953 SAM 3G"- Student Auscultation Manikin $22,250.00
S$27940 SAM II"- Student Auscultation Manikin $13,750.00
$27948 SAM Basic™- Adult Auscultation Trainer $7,000.00
S$27942 PAT"- Pediatric Auscultation Trainer $13,750.00 —

S$27946 PAT Basic" - Pediatric Auscultation Trainer $5,500.00

Visit fisheredu.com to learn more.

3l4

Demonstrate
Environmental Impact

With the Fisher Science Education™ Environmental Engineering Ol
Spill Management Kit, students work as a team to research and
systematically design an oil spill solution, use the iterative cycle

to improve their solutions and learn to argue their points of view.
Great for applying knowledge and teaching higher order thinking
skills including creative thinking, reasoning, decision making, and
problem solving.

e Unit completion will take several weeks
e Designed to accommodate 24 students working in groups of two
e Meets National Standards for Grades 7 to 12

Description Cat. No. Price
Oil Spill Management Kit S02643 $734.00

Visit fisheredu.com/kemtec to learn more.
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Jenga Helps Build

Understanding of
Lithium-lon Ba rles-

By Moira Bell

Jenga, a well-known game, is being used
to teach students about a relatively new
technology. It’s not only a game that keeps
you on the edge of your seat, it’s also an
effective tool for explaining the mechanisms
of lithium-ion (Li-ion) batteries, according to
a team from the University of Birmingham
School of Chemistry.

The layers of Jenga
blocks demonstrate how
the battery components
interact with each othefe

If you’ve never played Jenga, th
simple. You build a tower of wo
and the players take turns re
block at a time and placing it a
without knocking it down. These
not dissimilar from charging a batte
the team.

Battery Building Blocks

To understand the similarities, your
first know the structure of an Li-io
which consists of layers of oxide a
electrodes separated by an electro
full charge, the lithium ions move via
electrolyte from the graphite to the ox
electrode. The electrode material is layere
onto current collectors, which help to conve
the electrons to power.

The layers of Jenga™ blocks demonstrate how
the battery components interact with each
other. By removing blocks and placing them
on top of the tower, students can recreate

the action of lithium ions moving from the
oxide electrode to the graphite electrode, as
when the battery is charging. Reversing these
actions represents battery discharge.

Besides demonstrating complex chemistry
and redox reactions, the game can also show
the effects of the rate of charge for varying
applications. As students move the Jenga
blocks at faster rates, it will cause the structure
to fall. Additionally, blocks become displaced
as they are removed and reinserted, which
helps explain changes to battery performance
over time.
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The Jenga block set
multiple visiting schools at
and students and teachers both give
“thumbs up.”

Next, the team plans to make this learning
activity more widely available for students
and provide subject support for teachers.
The team’s paper in the Journal of Chemical
Education includes instructions for producing
your own sets.

Who said learning about chemistry can’t
be fun?
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oncepts. Which ones
would you plck and how would it work?

Why would it be useful to see a visual
demonstration of how lithium-ion batteries
work? Which part of the process would it help
illustrate?

LITHIUM-ION BATTERY

OXIDE

GRAPHITE
ELECTROLYTE

ELECTRODE
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Oobleck Trick

By Kevin Ritchart

An update to the classic
oobleck science experiment
could give runners a sinking
feeling.

The mixture of cornstarch and water, known
as oobleck, solidifies when subjected to a
forceful impact. This means oobleck, which
gets its name from a sticky green substance in
the 1949 Dr. Seuss book Bartholomew and the
Oobleck, has the ability to hold up the weight
of a person when they run across it.

But a new technique published earlier this year
'n an issue of Science Advances could cause
runners to sink rather than make their way
across a container filled with oobleck.

Thick and Thin

Oobleck is a non-Newtonian fluid, meaning
that its viscosity changes depending upon the
forces exerted on it. Other non-Newtonian
fluids include ketchup and frog saliva, both

of which get thinner when force is applied.
This is the opposite of what happens

when force is applied to oobleck, which
becomes a solid.

Laboratory experiments showed that
a cylinder dropped onto the surface
of oobleck sank more quickly
when the container holding the
mixture was rapidly rotated
back and forth.

Under normal conditions, {
the impact of the cylinder
hitting the surface would
cause the particles of {
cornstarch to collide
with each other and
bind into a solid. But by
oscillating the container,
the particles are moving back

and forth at such a rate where they
are no longer in contact with each other.

i

Someone attempting to run across the
oobleck while it’s in motion would find their
foot in the same situation as the cylinder in the
lab experiments — sinking through the oobleck
to the bottom of the container.

Real-World Applications

Researchers think this approach could be
useful in other applications that employ non-
Newtonian liquids or other things that possess
similar properties. For example, this approach
might be useful in industrial settings to keep

cement from clogging as it runs through tubes.

But before they can expand the potential uses,
researchers need to scale up the oobleck
experiment and try to sink some runners.
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DISCUSSION QUESTIONS

Aside from cement, can you think of any other
substances or industrial processes that would
benefit from the advancement of this research?

Besides the ones mentioned in the article, do
you know of any other non-Newtonian fluids?

VOCABULARY
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thermoscientific

Easy to Use the First Time
and Every Time

Thermo Scientific™ Orion Star™ A111 pH Benchtop Meters
combine simplicity with accuracy. A large LCD displays pH
or mV readings along with temperature. Icons provide quick
updates on battery life, electrode status, and calibration
information. And the simple button layout and onscreen
messages help with calibration and setup menu choices.

Description Cat. No. Price
Thermo Scientific Orion Star S04958 $588.00
A111 pH Benchtop Meter

Thermo Scientific Orion Star S04963 $935.00
A111 pH Benchtop Meter with Electrode

Thermo Scientific Orion Star S04965 $869.00
A111 pH Benchtop Meter Kit

Visit fisheredu.com to learn more.

LaB-aiDS

Proven Science Programs

Model Stream Erosion
and Deposition

Using specially engineered materials, students create,
observe, describe, and interpret the erosional and
depositional patterns created when rainwater flows

over an area. Some of the features commonly formed

include canyons, braided streams, and deltas.

’ p
1 SES
T 3

Cat. No. Price
S96778 $185.00

Description

Desktop Modeling Stream Erosion
and Deposition Kit

Visit fisheredu.com to learn more.

fisherbrand

New Vinyl
Materials
and Colors

Fisherbrand™ Vinyl Upholstered
Education Chairs feature Voyager™ vinyl,
which has the look and feel of leather

and is both antibacterial and antifungal.

Base Arms Color Cat. No. Price
Black Nylon | None Lime Green | S39189 $153.00
Reinforced

Fiberglass Adjustable | Ocean Blue | S39155 $196.00
Round None Forest Green | $39210 $195.00
TubeBase | Agjustable | Orange $39181 $238.00
Chrome | None Lime $39195 | $207.00
Foot Ring None Ocean Blue | S39191 $207.00
Black None Forest Green | S39198 $198.00
FootRing | agjustable | Orange $39169 $241.00

Visit fisherchair.com to learn more.

fisheredu.com Tel. 1-800-955-1177 Fax. 1-800-955-0740
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j. Bel-Art - H-B Instrument
SP SCIENCEWARE

Tools for Safe Instruction

™ ™

NIST traceable H-B Instrument™ Easy-Read™ Thermometers
feature EnviroKleen™ certified, non-toxic, biodegradable,

™

Enviro-Safe™ liquid to keep your classroom and students safe.

;zr:g:rature Subdivisions | Length Cat. No. Price
-10 to 110° 1°C 200 mm S95775 $18.25
-10 to 150° 1°C 200 mm S95777 $17.50
+20 to 300° 2°F 200 mm S95781 $6.91
-10to 70° 0.5°C 300 mm S95783 $59.50
-20 to 110° 1°C 300 mm S95784 $27.75
-20 to 150° 1°C 300 mm S95786 $24.75
0 to 300° 2°F 300 mm S95790 $27.75
-10 to 260° 1°C 350 mm S$95792 $28.75
-35 to 50° 0.5°C 300 mm S43358 $19.50
-30 to 120° 1°F 300 mm S43359 $19.50

Visit fisheredu.com
to learn more.

OPTICAL INSTRUMENTS

Digital Wi-Fi Solutions

Swift Microscopes allow you to
keep your focus on the science
and the students.

Visit fisheredu.com fto learn more.

Description Cat. No. Price

Swift M10T-BTW1-S  §22236 $1,656.00

A Member of the Motic Group

EXCEPTIONAL OPTICS

CTS

DURABLE CONSTRUCTION = INNOVATIVE DESIGNS
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May Posse

Sensor

By Mae Pyer

What would it be like to see the world through
a hummingbird’s eyes? More colorful than you
can even imagine.

Known for the way they rapidly flutter their
wings and hover in mid-air, hummingbirds
have another unique feature: next-level color
vision. It helps them navigate, find food,
impress mates, and evade predators.

To better understand what colors
hummingbirds can detect, researchers
recorded roughly 6,000 feeder visits over 19
experiments. Their results were published in
the Proceedings of the National Academy of
Sciences.

A Charm of Color

“Humans are color-blind compared to
birds and many other animals,” said Mary
Caswell Stoddard in an article published
by ScienceDaily. Stoddard is an assistant
professor in the Princeton University
Department of Ecology and Evolutionary
Biology.

The colors we see are rooted in the retina,
specifically in three color cones sensitive to
red, green, and blue light. This is known as
trichromacy and allows us to see the colors

of the rainbow. Red, orange, yellow, green,
blue, indigo, and violet are all within our visible
range, but so is the color purple. Purple

is known as a pure nonspectral color and
stimulates red and blue color cones.

Hummingbirds are assumed to have a
fourth color cone sensitive to ultraviolet
light. This is known as tetrachromacy and
allows them to see a wider range of colors,
including nonspectral colors such as
purple, ultraviolet+red, ultraviolet+green,
ultraviolet+yellow, and ultraviolet+purple.

Avian Adventures

To determine if hummingbirds do, in fact, see
nonspectral colors, Stoddard and her team
set up several bird feeders near the Rocky
Mountain Biological Laboratory in Colorado.
They performed outdoor experiments over
three consecutive summers to understand
how hummingbirds use their color vision in
real life. Observing them in their natural habitat
was important to the study, establishing
ecological validity.

thelr ablllty
-or example,
ultraviolet+green looks different than green
to a hummingbird.

nonspectral colors, proven b
to choose between the two.

A Sensory Superpower

While scientists can only speculate about the
way animals perceive color, they’re able to
conclude that hummingbirds see things we
cannot. Even though visual perception is hard
to study, it’s thought that other animals may
experience a similar superpower.

Stoddard and her team believe their results
could apply to other birds, as well as fish,
reptiles, and invertebrates. They realize they’re
only scratching the surface of understanding
nature’s visual capabilities and it seems there’s
still much to learn.

L I ¢

DISCUSSION QUESTIONS

" VOCABULARY
;I TETRACHROMACY  TRICHROMACY
NON-SPECTRAL COLORS
SPECTRAL COLORS
ULTRAVIOLET LIGHT
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LABCONCO.

| abconco™ Paramount™
Ductless Enclosures

Safe handling for a wide array of chemical fumes, vapors,
and particulates.

e Safety-First™ vapor sensor detects filter breakthrough
e No ducting required; offers mobility

e Optional clear safety glass baffle provides 360° visibility
for demonstrations

Description Cat. No. Price

Paramount Ductless Enclosure®, S28160 $12,631.00
HxW xD: 53 x60x29in., 115V

* Requires Filters, Work Surface, and Base (Sold separately).

Visit fisheredu.com/labconco
for more information.

CELESTRON

LABS

ADVANCED
BIOLOGICAL MONOCULAR
MICROSCOPE

The Ultimate Lab Partner

Celestron” CM2000CF Compound Microscopes provide the advanced
features you need, plus all-metal construction, and years of dependable
performance — all at an affordable price.

* 4 achromatic objective lenses: 4X, 10X, 40X, 100X (up to 2000X power)
* 10X and 20X eyepieces

* Mechanical stage

* Coarse and fine focus

* Built-in lower illumination

Cat. No. Price
S13038 $168.00

Visit fisheredu.com to learn more.
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ene Theft:
ruses Make

O B 2

By Dora Fatula

Researchers have found that some BT o ’_“‘;‘. : ’f# *
viruses commit theft by capturing ﬁﬁ‘; f-s‘/_r';'.- ol B L S g
genetic signals from their hosts and e i oy i -
adding them to their own genetic code. "',. g o

,ciff; :
This finding was first reported in Cell by a p z#;'ﬁ: 7
cross-disciplinary collaboration of scientists b ' £

at the Global Health and Emerging Pathogens
Institute at lcahn School of Medicine at Mount
Sinai in New York and the MRC-University of

Glasgow Centre for Virus Research in the UK.

What Are sNSVs?

The teams of virologists examined a large
group of segmented negative-strand RNA
viruses (sNSVs) that are known to cause
serious diseases in humans, domesticated
animals, and plants, including influenza, Hanta,
and Lassa viruses.

Viruses do not form their own proteins; they
give instructions to the hosts’ cell machinery
to make proteins. In a process called “cap-
snatching,” the virus cuts the end from a piece
of the cell’'s own messenger RNA (mRNA) and
adds to it one of the viral genes to produce a
hybrid message.

How Viruses Work

The hybrid mRNA lets the sNSVs send
messages with extra, host-derived start
codons, a process called “start snatching.”

By “stealing” genetic signals from their hosts,
new proteins, the researchers call “UFO”
(Upstream Frankenstein Open reading frame),
are encoded from the combination of host and
viral sequences. These hybrid gene products
are visible to the immune system and may
affect virulence.

“To understand how a pathogen antagonizes
the host and establishes infection, we need to
have a clear understanding of what proteins a
pathogen encodes, how they function, and the
manner in which they contribute to virulence,”
said Ivan Marazzi, PhD, Associate Professor of
Microbiology at Icahn School of Medicine and
corresponding author on the study.

The Roles of Unexpected Genes

“For decades we thought that by the time the

body encounters the signal to start translating
that message into protein (a ‘start codon’) it is
reading a message provided to it solely by the
virus. Our work shows that the host sequence
is not silent,” said Dr. Marazzi.

These UFO proteins may change the course
of an infection and could also be useful for
creating vaccines. Further studies are needed
to understand these new proteins and the
implications of their pervasive expression by
RNA viruses that can cause epidemics and
pandemics.

“This work implies that a huge number of viral
species can make previously unsuspected

genes,” according to Ed Hutchinson, PhD,
corresponding author and a research fellow at
MRC-University of Glasgow Centre for Virus
Research.

The next part of their work is to understand
the distinct roles the unexpected genes play.
“Now we know they exist, we can study
them and use the knowledge to help disease
eradication,” said Dr. Marazzi. “A large global
effort is required to stop viral epidemics and
pandemics, and these new insights may lead
to identifying novel ways to stop infection.”

COMPREHENSION QUESTIONS
Are viruses alive?

How do viruses reproduce?

How do viruses cause illness?
VOCABULARY
PANDEMIC
CODON

INFECTION
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fisherbrand

pH Testing
Made Simple

Find the products you need to lead a lesson on pH.
Here’s an example to get you started:

Goal: Test different beverages to determine how
pH influences their taste and appearance.

1. Remove the cap from the pH pen and press
the power button.

2.Rinse the pH tester by dipping the sensor into
a beaker of tap water.

3. Dip the sensor into the first beverage.

4. Stir gently and let the reading stabilize.
Record the value.

5. Remove the pH tester and repeat steps two
through five for each beverage.

e Fisherbrand™ pH Pen
fishertrard Cat. No. S35927
p
‘hold |
\ent/

&
& 4
©) e
b =
L2 10
L= Thermo Scientific™ Nalgene™

Plastic Beakers, 50 mL (Pack of 12)
Cat. No. 02-591-10A

Visit fisheredu.com
to learn more.

fisherscience
education

part of Thermo Fisher Scientific

Microscopes for
Your Classroom

Fisher Science Education Digital Imaging Systems

Ideal for high school and college classrooms, these microscopes
combine the camera and computer into one seamless solution.

e Rugged, durable metal
construction

8 in. touchscreen display
CMOS camera

e USB and HDMI outputs
Lifetime limited warranty

e Reliable, long-lasting
LED illumination

e Four-turret nosepiece o
with 4X, 10X, 40X, and .
100X oil objectives

e Coaxial fine and coarse
focus

e Smooth, accurate
mechanical stage

Catalog Numbers: S72556, S72557, S72558, S72559

Visit fisheredu.com to learn more.
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New Rublber Polymer
Provides Flexible

Alternative for
Manufacturing

By Rita Waimer

Move over, bricks.
Construction materials of
the future could be made
from recycled plastic.

Australian scientists have discovered a new
type of rubber polymer that has potential for
use in a variety of products. The scientists
used sulfur and canola oil to create the new
polymer, which takes the form of a powder.

This powdered rubber can be compressed,
heated, and mixed with fillers to create new,
more sustainable materials that could replace
cement. It can also be used to make tubing,
rubber coatings, bumpers, and possibly other
products.

An Alternative to Cement

Cement has been used as a building material
for thousands of years. Today, we use it to
create everything from buildings to highways
and bridges. But it’s a finite resource,

and producing cement releases carbon
dioxide pollution and uses large amounts of
fresh water.

Experts have estimated that producing
concrete, which uses cement as a key
ingredient, contributes more than eight
percent of global greenhouse gas emissions.
Furthermore, it accounts for an estimated 20

percent of global industrial water consumption.

The new material, however, is designed to
be used and reused. To make the proposed
building materials, the rubber polymer would
be mixed with waste plant fibers, sand,

or recycled PVC — which itself is difficult

to recycle.

According to Nic
Lundquist of Flinders
University, lead author
of the study, the rubber
particles could first

be used to purify water
before being used to make
a variety of rubber products.
And after use, the rubber can
be repeatedly ground up and
recycled. In this way the new
material is more recyclable, and
therefore more sustainable, than traditional
rubber. It also has other potential applications,
making it ideal for use in a circular economy.

A New Manufacturing ;
and Recycling Technique o

This new mgthod of recyc_llng materlals‘and DISCUSSION QUESTIONS
manufacturing new ones is called reactive 0
compression molding. It applies to rubber Whtat _°t|her C%""L‘f;”'y Use? ,F)"'°dU°tS or

that can be compressed and stretched but RS

doesn’t melt. Could this new material be used in other

applications? Which ones?

In the first step of the process, the scientists

; : : VOCABULARY
used mechanical compression to bring the
reactive interfaces of sulfur polymers into CARBON DIOXIDE ~ CIRCULAR ECONOMY
contact. They then heated the material to POLYMER

about 100° Celsius, or about 212° Fahrenheit,
which causes chemical binding to occur. The
sulfur used in the process plays a key role:

it provides a unique chemical structure that
allows multiple pieces of the rubber to bond
together.

This new process and material could change
the way we think about manufacturing a
variety of products. Whether it’s used to
create construction materials for the jobsite or
everyday products for use around the house, it
provides new opportunities to make our world
more sustainable.
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Fish Poop Study Aims
to Control Starfish That

Destroy

By Sadie Laurie

Until recently, many biologists believed there
were few coral reef inhabitants that could
make a meal out of crown-of-thorns (COT)
starfish (Acanthaster planci) because of their
sharp spiny limbs and toxic venom. But new
research on fish poop and gut contents has
uncovered that it’s already on the menu for at
least 18 coral reef fish species.

Australian Institute of Marine Science Biologist
Frederieke Kroon, PhD, led the study that

was published in Scientific Reports. She
collaborated on the work with researchers
from the Australian Institute of Marine Science
(AIMS), the Commonwealth Scientific and
Industrial Research Organisation (CSIRO) Land
and Water, and the Great Barrier Reef Marine
Park Authority.

“Our results strongly indicate that direct fish
predation on crown-of-thorns may well be
more common than is currently appreciated,”
Kroon said.

Destructive Dinner Habits

These findings are important because they
could help biologists protect delicate coral
reefs from destruction from COT feeding
habits. Native to the Australian Great Barrier
Reef, these gigantic starfish that can span 2.5
feet in diameter and wield 14 to 21 weaponlike
arms can devour 20 to 32 feet of living coral

a year, according to The Washington Post

)

article “Scientists tackle starfish plagues on
endangered Great Barrier Reef” by Allison
Hirschlag.

A COT eats coral polyps by climbing onto

a coral colony and ejecting its stomach out
through its mouth, spreading it over the

coral. Digestive stomach enzymes liquify

and absorb the polyp tissue and leave only

a calcified skeleton behind. Because of this
devastating behavior, this species poses the
second-biggest threat to reef life after tropical
cyclones.

COT population surges that have occurred
three times since 1962 have caused extensive
damage to reefs that are already being
impacted by climate change. But if natural
predators of the starfish can help keep
populations from growing, biologists can take
steps to safeguard these species that serve as
natural protection for the reef.

Starfish for Supper

Before the study, scientists knew of only one
definite natural predator of COT — a mollusk
called the Giant Triton (Charonia tritonis). The
team’s research confirmed that others include
Spangled Emperor (Lethrinus nebulosus),
Redthroat Emperor (Lethrinus miniatus), and

Blackspotted Puffer (Arothron nigropunctatus).

They also found nine other species that
had not been previously known to feed on
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Coral Reefs

This species poses
the second-biggest
threat to reef life after
tropical cyclones.

COT, including Neon Damsel (Pomacentrus
coelistis), Redspot Emperor (Lethrinus
lentjan), and the Blackspot Snapper (Lutjanus
fulviflama).

The group identified these species by applying
a genetic marker unique for COT to samples

of fish poop and gut contents to detect the
presence of starfish DNA. They used the
method on samples from 678 fish from 101
species gathered from reefs that experienced
starfish outbreaks, according to an AIMS news
release.

Harmonious Coexistence

Their results shed light on the natural
environmental checks that are in place to keep
the coral reef ecosystem balanced as long as
they are not upset by external forces. Darren
Cameron, co-author of the study and director
of the COTS Control Program at the Great
Barrier Reef Marine Park Authority, cautions
that care should be taken to monitor fishing in
these areas.

“A number of the fish species shown to feed
on these starfish are caught by commercial
and recreational fisheries,” he noted,
“highlighting the importance of marine park
zoning and effective fisheries management in
controlling crown-of-thorns starfish across the
Great Barrier Reef.”

Name some other things that are harmful to
coral reefs.

How can overfishing affect the environment?
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Our 2020 Fisher Science Education Catalog
features the products you need for your
classroom and beyond.

On the Cover

Single-use plastic straws take up to 200 years to break down,
but don’t ever fully degrade. They often end up in our oceans
and ultimately release harmful chemicals into the environment.

Visit fisheredu.com/2020catalog
to learn more.
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New Digital Format

Investigate how and why the characteristics of tap
water can vary and affect everyday activities.

Can be used on multiple electronic platforms or
in a printed format.

Description Cat. No. Price

Digital Tapwater Tour Kit (Instructor | S72761 $81.00
Manual, Student Manual, Reagents,
and Sample Bags for 50 Students)

Refill for Digital Tapwater Tour Kit S72762 $53.25
(Reagents and Sample Bags for 50
Students)

Visit fisheredu.com to learn more.

fisherbrand

Innovative
Timers for
Students

Fisherbrand™ Traceable
Timers have numerous
applications in the

™

classroom.
Description Cat. No. Price
Vibrating Timer S$25102 $16.90
4 Channel Big-Digit Timer/ S407992 $38.00
Stopwatch
LCD Timer with Nano Counter S$90203 $17.50
Single-Channel Digital Timer S90861 $24.25
Giant-Digit Timer S94842 $21.05
Flip-Open Timer S40711 $38.00
Water-Resistant, Shock-Resistant | S407997 $21.00
Stopwatch

Visit fisheredu.com to learn more.

Vernienr

Inspire Curiosity.

Foster Learning.

From human physiology to food chemistry, our
easy-to-use sensors and ready-to-go investigations
support educators as they help their students
establish a deep understanding of key scientific
concepts using data-collection technology.
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Set your students up for success with

D to $175 Off

When you spend $250 or more, you'll save $75 with Ready to find products for
your classroom?

promo code BTS75. And when you spend $500 or ozt yaur Fsher Ssienss

Education sales representative or

more, yOU’” save $175 with promao code BTS175. visit fisheredu.com to start saving.
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