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COOKING WITH NGSS

By Robert Marshall

Despite only 13 states and the District of Columbia having formally adopted the new
Next Generation Science Standards (NGSS), many school districts in non-acting states
are not waiting on their governments. We are hearing more and more reports from
teachers in Florida, Pennsylvania and Wyoming that their schools have adopted NGSS
in some format despite few (and sometimes abandoned) legislation discussion.

Considering all of this, at Fisher Science Education, we thought it would be a good
exercise to task ourselves with an assignment more and more science teachers across
America are being asked to complete: rewrite an existing lab activity following the
NGSS formula. How did we do it and what can we share? Read on to find out and then
follow the web link to reference and use our developed lab in your classroom!

FOUNDATION TO FRAMEWORK

It was not too long ago our professional development
team implemented a middle school chemistry workshop
utilizing ordinary classroom lab equipment and the
smallest form of United States currency: the penny. The
first portion of the experiment is to clean an old copper
Lincoln by creating an everyday cleaning solution
using Sodium Chloride (table salt) and Acetic Acid
(vinegar). The second portion is to electroplate Zinc
onto the copper followed by adding heat to then create
a brass metal alloy. Science concepts covered include
exothermic versus endothermic reactions, pH, matter,
energy and chemical change.

In order to marry this with NGSS we first have to take a
step back and consider the new standard’s framework.
There are three specific areas, or dimensions:

1. Science and Engineering Practices teach both
knowledge and skill sets that aid in scientific literacy.
These two fields of study, science and engineering,
have similar problem solving processes that can be
tackled the same way and are often taught together.
Expanded beyond the scientific method, these
practices can be interpreted as a kind of cooking
recipe - starting with use of inquiry and ending with
your students being able to communicate ideas.
There are eight practices in total and these laid the
groundwork for the flow of our lab write-up. As you
read it, you will notice we were able to incorporate
several, such as analyze and interpret data.

2. Disciplinary Core Ideas are the main ingredients to our
science meal. This is where we get our content which
covers engineering, technology, physical, life, earth &
space and application of science. There are 44 ideas
in total, but after visiting http://www.nextgenscience.
org/search-standards, highlighting the middle
school grade level, highlighting chemical reactions
under physical science and then clicking search we
narrowed it to two core ideas: structure/properties
of matter and chemical reactions. Together both
make up MS-PS1-1 through MS-PS1-6 performance
expectations.

Grades Disciplinary Core Idea

K2 ;| [Physical Sciences

K -PS1A: Structure and Properties of Matter

1 -PS1B: Chemical Reactions

2 -PS1C: Nuclear Processes

3-5 -PS2A: Forces and Motion

3 -PS2B: Types of Interactions

4 -PS3A: Definitions of Energy

5 -P33B: Conservation of Energy and Energy Transfer

Middle School (6-8) .| |-PS3C: Relationship Between Energy and Forces .

Search [ | Reset

MS.Structure and Properties of Matter
MS.Chemical Reactions
Displaying 1 -2 of 2

Knowing our experiment contains chemical reactions (or at least appears to) we reviewed MS-PS1-2 further and
it is present in our lab rewrite.

MS-PS1-2. Analyze and interpret data on the properties of substances before and after the subst: int t to det ineifa
chemical reaction has occurred. [Clarification Statement: Examples of reactions could include burning sugar or steel wool, fat
reacting with sodium hydroxide, and mixing zinc with hydrogen chloride | [Assessment boundary. Assessment is limited fo

analysis of the following properties: density, melting point, boiling point, solubility, flammability, and odor.]

3. Cross Cutting Concepts are ‘bridges’ that link across multiple core ideas. In our cooking analogy these can
be thought of as spices which enhance flavor. In this dimension we might be able to link multiple core ideas.
For instance, you could teach scale, proportion and quantity during introduction to cells just the same when
covering the scope of the universe. There are seven concepts in total which typically link together multiple lab
activities over the period of several weeks. Since we are only redrafting one lab here, we have suggested possible
extensions given those listed via NGSS: patterns and energy/matter.

FROM RECIPE TO THE LAB

As you are brainstorming how to reformat your own labs to NGSS consider you are not alone. We understand your
commitment to science education and know your time is valuable. Our expert educators on staff would like to offer
real assistance. How can we partner with you and your school to help rewrite your science labs? Call your Fisher
Science Education representative today!

Visit www.fisheredu.com/NGSSLab

Find your sales rep:
http://www.fishersci.com/us/en/education-products/forms/sales-representative-search.htmi
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THE NAME GAME:

BRONTOSAURUS VS. APATOSAURUS

By Julianne Glaser

Dinosaurs first appeared during the Triassic Period of
the Mesozoic Era over 245 to 208 million years ago and
dominated the planet for 135 million years. Among the
largest were the herbivorous sauropods known for their
long necks and tails and immense size. For generations
of children, the most famous of these giants was the
Brontosaurus, or “thunder lizard.”

The Brontosaurus genus was named in 1879 by famed
paleontologist Othniel Charles Marsh. During the “Bone
Wars” and subsequent twentieth century debate, the
name was discredited when research suggested that
the Brontosaurus was actually part of a larger genus
of dinosaur, the Apatosaurus. A recent in-depth study
of the dinosaur family tree, however, has revealed key
information that has resurrected the Brontosaurus genus.

THE DIPLODOCIDAE FAMILY

The Diplodocidae were plant eaters that roamed North
America and Europe between 145 to 160 million years
ago and included the gigantic Apatosaurus, Diplodocus
and Barosaurus based on their similar characteristics.

A new study, however, has revealed that Brontosaurus
and Apatosaurus fossils have significant skeletal
differences and are, in fact, two separate dinosaur genus.

Emanuel Tschopp, paleontologist at the University
of Lisbon and lead author of the study, analyzed 81
dinosaur skeletons and 477 skeletal features from 18
museums in the United States and Europe.

“l didn’t start out trying to resurrect Brontosaurus,”
Tschopp states. Yet, his comprehensive findings have
impressed the scientific community. Philip Mannion,
a paleobiologist at Imperial College London, says,
“Emanuel’s data set is now the largest published so far”
for plant-eating dinosaurs.

As published in Science Magazine, Tschopp and
colleagues found that the Brontosaurus differed from
the three other recognized species of Apatosaurus in
at least a dozen key skeletal characteristics. As a result,
Brontosaurus nomenclature has been reinstated into
the scientific community.

NOMENCLATURE DEBATE CONTINUES

Not all paleontologists are welcoming the name change.
John Whitlock, a paleontologist at Mount Aloysius
College, expressed hesitation about the recent change:
“It's going to force us to ask questions about what we
really mean by genus and species in a paleontological
context...”

Mannion, however, has embraced the resurrection of an
iconic name, “Brontosaurus has a prominent place in
the public imagination; it can only be a good thing that
it is back with us.”

EXTENSION QUESTIONS

W e “bone wa

what was at issue?
* What are some of the theories regarding extinction of
dinosaurs?

* What are the three periods in the Mesozoic Era?
During each of these periods, what was the Earth like
and which dinosaurs lived?

(YC AR AR

¢ Herbivore ¢ Mesozoic Era

¢ Paleontologist

¢ Nomenclature
¢ Taxonomy

By Patti Dobranski

SIMPLE ANIMALS WITH SUPER
POWERS ARE LARGER THAN LIFE

Considering the popularity of all of the
Marvel Comics movies, it's pretty easy to
see that everyone enjoys super powers.

All of the high leaping over buildings,
shooting of poison gases, transforming
from one shape or form to another,
incredible feats of strength and
immortality do make captivating stories.
They allow our imaginations to soar.

Humans may be limited to super powers
on the big screen, but there are some
simple and sometimes unseen creatures,
whose super powers are not imaginary
at all. Let’s meet some.

SUPER STRENGTH

When you compare the jumping distance
of fleas to their 1/50 of an inch size, they
are tiny Supermen. The top jumper is
the bird flea, which leaps 220 times its
size. For a human, that would mean
a jump over an 820-foot tall building.

The Incredible Hulk has nothing on the
punch of the four-inch-long mantis
shrimp. This Australian crustacean can
hit as fast as a bullet.

FLAME ON

A dragon millipede is 1.2 inches, but eye-
catching with its hot pink exoskeleton.
Get too close and you'll get a hydrogen
cyanide cloud blasted in your direction.

The two-inch pistol shrimp is aptly
named. This animal has two claws —
one small and the other almost half its
body size. The larger creates cavitation
bubbles almost as hot as the sun that
emit tiny sonic booms of up to 218
decibels!

CHANGE IS GOOD

The idea for Wolverine may have come
from the hairy frog, a little amphibian with
claws that burst through its skin when
threatened. It breaks its own toe bones
and pushes a sharp tip through the skin.

Many animals can change colors to
blend into their surroundings, but the
mimic octopus is a true magician.
This sea resident can pose as a dozen
different species! Try that costume
changing, super heroes!

FOREVER AND A DAY

Cats may have nine lives, but the
Turritopsis Nutricula jellyfish appears to
live forever. When it gets old or sick, it
starts its life cycle all over again.

Tardigrades are bear-like organisms only
6/100 of an inch, but their super powers
are off the charts. Their abilities include
withstanding  temperatures  ranging
from -328°F to 302°F and not eating or
drinking for 100 years. They may even be
able to survive zero gravity space.

UP, UP AND AWAY

The final animal super hero is the
smallest bird on Earth: the hummingbird.
It can fly 385 times its own body length

per second. They are the only birds that
can hover in mid-air and fly backwards.

Who needs imaginary human super-
heroes? There are tiny, powerful and real
creatures we already share our world
with!

EXTENSION
QUESTIONS
¢ Do you know of any other animals

with super powers?

¢ |fyou could have one of these animal
super powers, which one would you
pick and why?

* Why do you think some animals have

these super powers?
(O)C AP AR

¢ Hydrogen ¢ Caviation
cyanide bubbles

e Exoskeleton
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OPTIMIZED HEALING THANKS TO VIRTUAL WOUNDS

By Merry Morris

Originally used in video games, computer modeling
is increasingly being used to investigate and predict
complicated real-life events. Agent-based modeling
(ABM) simulates the ways many individual agents, e.g.,
virtual soldiers, will interact based on the rules set by
the programmers. Myriad scenarios can be set, tested
and altered to see how the outcome changes.

Complex events occur within the human body, such
as when the body fights off an infection or repairs
cell damage. This inflammatory process is critical
for survival — without it the body cannot repair itself.
Researchers like Gary An, surgeon and researcher at
the University of Chicago in lllinois, and Shayn Peirce,

researcher at the University of Virginia in Charlottesville,
are using ABM to create “virtual wounds” with immune
cells as programmable “agents.” Their models are
robust enough to closely simulate the body’s actual
inflammation response.

INFLAMMATION RESPONSE -
FRIEND AND FOE

When a wound is created by falling, cutting, scraping

or other damage, the body’s protective and healing

functions kick into high gear.

* More blood flows to the injured area as blood vessels
dilate

* Fluid and blood proteins flood into spaces around
the damaged cells as capillaries become more
permeable

e Fighting forces, the white blood cells called
neutrophils, move into the area and release enzymes
that attack invading microorganisms

* Debris-cleaning macrophages arrive to clean up the
battlefield, allowing the neutrophils to go off duty

Sometimes, however, the “field instructions” get fouled
up — no one tells the neutrophils to go home — and
they continue fighting, attacking the wrong targets in a
cellular level “friendly fire.” Sepsis is the result, as the
battle spreads immune chemicals throughout the entire

body in life-threatening, out-of-control inflammation.
This is not a minor problem: severe sepsis is a leading
cause of death in the United States with its incidence
estimated to be 300 cases per 100,000 population.

NOT JUST FOR GAMES ANYMORE

Now, with ABM becoming a potent study tool,
researchers can use its simulation power to better
understand the intricate interactions of inflammation
and sepsis. With ABM, possible remedies can be tested
in the virtual sepsis patient where a failure is not tragic,
and work toward finding the most effective treatment.

ON O 'TON

* What conditions might a modeler vary when testing
an inflammation response model?

ACTIVIT)

¢ Investigate how ABM is used in making amazing
battle scenes in movies. Check out Lord of the Rings.

e Research the signs of inflammation. What does the
acronym “PRISH” refer to?

VOCABULARY

¢ Computer models ¢ |nflammation
o Virtual reality ¢ Neutrophil

e Agent-based modeling ¢ Macrophage
(ABM)
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NON-INVASIVE TESTS FOR CANCER -

LIQUID BIOPSIES

By Merry Morris

Imagine a simple blood test that could detect
cancer so early that it’s quite curable. What a
reassurance to a cancer surgery patient whose
test confirms no residual cancer throughout
his body!

LIQUID BIOPSIES - PROMISE
AND CHALLENGES

. Cancer detection from a standard blood
- draw is becoming a reality. Because cancer
. cells shed their DNA into the bloodstream,
traces of the cancer as well as actual
cancer cells are there for the finding. What
makes detection so extraordinarily difficult,
especially in cancer’s earliest stages, is
the presence of a lot more normal DNA.

But super-early detections are now within
medicine’s grasp thanks to advances in

rapid DNA sequencing. Earlier attempts
at pinpointing cancer DNA were plagued by
technical limitations like high background noise and
error rates. With improved techniques, the results from
decoding millions of the patient’s short DNA fragments
can be compared against the map of the human genome

to highlight particular arrangements of DNA that indicate a
specific cancer.

Dennis Lo of the Chinese University of Hong Kong, a
long-time researcher in this area, is currently conducting
large-scale tests to pinpoint liver and nasopharyngeal
cancers, both relatively common cancers in China. A
number of researchers are now competing to create a
“pan-cancer” test that would detect several common
cancers.

GUIDING CANCER THERAPY

When a cancer patient is prescribed specialized drugs
to fight a particular tumor, doctors assume that the right
drug is being administered. What if that tumor mutates
during treatment? Will the existing drug be effective
then? Not necessarily, asserts Helmy Eltoukhy, CEO of
California-based diagnostics startup Guardant Health.
“Seventy five percent [of patients] are on treatments that
are not working for them,” he says. However, repeating
these rapid-sequencing-based tests during the course
of an individual’s therapy can alert that a genetic
change has occurred and a different chemotherapy
drug is needed. That saves the patient from therapies
that are doing no good, while the cancer progresses to
untreatable levels.

EARLY DETECTION, EARLY
ATTENTION

The recent increase in cancer survival rates has been
largely the result of early detection and treatment. For
the fortunate patient whose cancer will be found early
on with the help of a “liquid biopsy,” the benefits are
startling. Consider one statistic: More than 90 percent of
women diagnosed with the earliest stage ovarian cancer
survive their disease for at least five years compared to
around five percent for women diagnosed with the most
advanced stage of disease.

EXTENSION QUESTIONS

* Research cancer survival rates. How do the current
survival rates compare to those of 20-, 30-, or
40-years ago?

ACTIVITIES

¢ |nvestigate the basics of rapid DNA sequencing.
Draw a rough flow chart of the steps

 Compare leading cancer rates in various countries.
Check China’s leading cancers

OCAB AR
e Cancer ¢ DNA * Background noise
* Biopsy  * DNA sequencing
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BURROWING ANIMALS MAY HAVE STABILIZED
EARTH’S OXYGEN

By Joe Spivak

The presence of oxygen in the Earth’s atmosphere is a critical component to life as
we know it. But how did our atmosphere come into existence? What events created
the oxygen rich air that we breathe? Scientists think that the answer lies in the lowliest
of creatures; creatures that we don’t even notice unless we pull back the muck and
‘dig deep’.

Scientists theorize that around 540 million years ago, the first burrowing animals
evolved in the muck on the ocean floor. As these animals weaved their way through
the sediment at the bottom of the ocean, they were exposed to the oxygenated water
in a process called ‘bioturbation’. As a result, the bacteria in the sediment ‘fixed’
the phosphorous present in the water, creating a net negative feedback loop which
ultimately decreased the oceans’ store of oxygen. At first glance, this may seem
counterintuitive...don’t animals need oxygen to survive? Well, yes, but in reality
animals require surprisingly little oxygen to grow. More importantly, it is the oxygen
and atmospheric stability brought about by the ‘bioturbation’ that has been proven to
be critical to evolution.

With the amount of oxygen available in the ocean and in the atmosphere stabilized,
complex organisms were able to develop in and from this new environment. Therefore,
the net atmospheric stability created by the first burrowing creatures helped to drive
the evolutionary process and form life as we know it.

EXTENSION QUESTIONS

* What other oceanic and atmospheric factors contributed to evolution?

VOCABULARY

¢ Bioturbation * Negative Feedback Loop

¢ What other examples of negative feedback loops can you think of? Positive feedback

loops? (Hint: think blood)

* Oxygen Cycle
e Phosphorous Cycle

¢ Positive Feedback Loop
e Sequestration

S,

By Melissa Koontz

CHoCY

There’s no denying that grizzly bears are huge animals
and gain even more weight when getting ready to
hibernate (they can gain 100 pounds before hibernation).
If humans don’t take care of themselves, it can lead to
weight gain or other serious issues such as diabetes.
Grizzly bears can stuff their stomachs and then sleep
like there’s no tomorrow knowing that they don’t have
to worry about their diet or diabetes. New research,
published in the August 2014 issue of Cell Metabolism,
sheds some light into this seemingly unfair phenomenon.

DISCOVERIES LEAD TO DIABETES
PREVENTION FOR HUMANS

When humans gain weight, fat, liver and muscle tissues
become less sensitive to insulin. The pancreas must
then produce more and more insulin to control blood
sugar until it eventually shuts down causing diabetes.

Unlike humans, bears remained healthy year-after-year
even after such exireme weight gains preparing for
hibernation.

Dr. Kevin Corbit, a senior scientist at California-based
drug company, Amgen, working with the researchers at
the Washington State University Bear Center in Pullman,

FAT GRIZZLY BEARS STAYING
HEALTHY AND DIABETES-FREE

looked at the blood metabolism of the grizzlies. They
analyzed many key molecules in liver, fat and muscle
cells of the bears before, during and after hibernation -
in October, January and May.

Corbit and the researchers found a key protein called
PTEN, which controls insulin sensitivity and fights
weight gain. When the bears hibernated, their bodies
shut down this protein. If they didn’t have this protein,
the bears wouldn’t be able to store as much sugar in
their bodies.

If the same pathway could be shutting off PTEN in
humans, diabetes could be treated. A study showed that
when one gene for PTEN was missing in a person, they
were less likely to develop metabolic or cardiovascular
disease even as they gain weight. The results imitated
the bear-like qualities. Other diseases like cancer can
be developed because the PTEN levels are reduced,
but if scientists can shut them down in fat cells, like the
grizzlies, these side effects might be reduced.

MORE HARM THAN GOOD?

Although this is all very exciting news for us humans,
in order to support the bears finding and connecting it
to helping human diabetes, more evidence is needed.

Shutting  down
PTEN in humans
might be able to
help with diabetes,
but it might cause
other issues like
arthritis or even weight
gain. We just need to be
sure that this would help more

than hurt and target the correct patients.

“Moving forward, this more sophisticated understanding
of the relationship between diabetes and obesity should
enable researchers not only to develop therapies
targeting these mechanisms, but also to identify the
appropriate patients to whom these therapies should be
targeted,” said Corbit.

EXTENSION QUESTIONS

» Which protein controls insulin sensitivity and fights
weight gain?
* On average, how much does a grizzly bear weigh?

() AP AR
* Protein ¢ Diabetes e |nsulin
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WHAT WOULD MENDELEEV SAY -
SYNTHETIC ELEMENTS

By Merry Morris

Dmitri Mendeleev was an excellent teacher and searched
for ways to make chemistry easier for his students. He
began arranging the chemical elements in groups with
similar characteristics which developed into today’s
periodic chart of the elements.

Mendeleev’s original chart included 63 elements; today
we know 118. Though puzzled by the gaps in his first
table, Mendeleev was confident the table was right
and the missing elements to fit in the gaps would show
up ... sometime. These mysterious elements WERE
discovered, and in Mendeleev’s lifetime. Since then,
more distinct elements were found that fit right into
place in the periodic table.

Mendeleev could not have imagined what the periodic
table looks like today. Scientists are now able to
create “synthetic elements” that never existed in
nature. Mendeleev would want to know “how do you
make these crazy elements” and “how many different
unnatural elements can you make?”

Those are the same questions that scientists are still
considering today.

HOW TO MAKE AN UNNATURAL
ELEMENT?

The typical element is comprised of a nucleus of
protons and neutrons, surrounded by orbiting electrons.
The protons determine the atomic number and have a
positive charge. Neutrons have a mass similar to the
proton, but no charge. What if scientists could slip
more protons or neutrons into a regular atom, creating a
brand new element?

More protons and neutrons get into a nucleus by brute
force. To create this force requires a particle accelerator
or collider, a machine that boosts charged particles to
very high speed and channels them into beams using
electromagnetic fields and magnets. Then scientists
smash together the nuclei, occasionally creating a new
nucleus with additional protons or neutrons. The first
success was technetium: its unique properties have
made it important for medical imaging.

HOW FAR CAN THEY GO?

Scientists have discovered 92 natural elements and 26
synthetic ones with very interesting properties. Many
of these synthetic elements, e.g., element 117, are
unstable and exist for less than the blink of an eye.

S e i i e
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Though short-lived,
these creations reveal
important details on
the way atoms work.

Whether all synthe-
sized elements will be
S0 unstable they cease
to exist remains to be
seen. There may be a sweet spot of stability — a specific
combination of neutrons and protons where nuclear forces
keep them together. Finding that spot depends on bigger
and better accelerators.

[N N O s CTON

* Where are the largest particle accelerators and
colliders located? What are they capable of doing?

A NAVAERN

¢ Investigate some of the early synthetic elements and
outline how they have been used.

o Create a timeline of unnatural elements, starting with
technetium, created in 1937.

¢ Proton/neutron/electron e Technetium

¢ Particle accelerator

Export and share your inventory information

Add chemicals into inventory by label scan

or from the in-app library

[=] e [=]

See ChemAssist in action  To download

www.fisheredu.com/fsechemicals

Manage and track your on-hand chemical usage

ChemAssist now visit

www.ChemAssistapp.com
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AP° Chemistry

Key Features of the Kemtec™ APT" Chemistry Series

e  Exceeds the 2013 Next Generation Science Standards

e (Classroom-ready lessons and instructions for 24 students
e Options and transitions for guided inquiry

e Technology-infused options

&[4 -

e Sample data, complete calculations and data analysis
e Pre- and post-lab questions for assessment

View all 19 kits online at www.fishe edu.com!
Statistics — Precision and Accuracy S07328 71.50
Spectrophoto’metrlc Analysis of $07330 73.00
Copper: Beer’s Law
Synthesis and Gravimetric Analysis of
Cobalt Oxalate Hydrate 507331 106.00 |
Acid-Base Titrations S07332 94.00
Stoichiometry: Mole Ratio of an 07335 76.00
Unknown
Determining Mglar Mass Using the 07337 66.00
Ideal Gas Equation
Reaction Rate and Order S07338 73.00
Detelrmmlng Molar Enthalpy Using 07339 79.00
Hess’s Law (Small Scale)
Identifying Weak Acids by pKa S07341 92.00
Preparing Buffer Solutions and
Determining Their Properties 507342 113.00
Complete AP Chemistry Series S07345 1540.00

By Merry Morris

Those warming rays of the sun
have a well-deserved Dr. Jekyll
and Mr. Hyde reputation. While they generate vitamin D
and make us feel great, they also cause skin damage
with UV radiation. UV-A radiation prematurely ages skin
and contributes to skin cancer. UV-B radiation creates
the tans we love and burns we hate.

Our skin's natural protection, melanin — associated
with the amount of pigment in the skin — is not enough.
So how can you enjoy the outdoors safely?

CHEMISTRY TO THE RESCUE

Certain chemicals applied to the skin can either filter
out some UV rays, or completely block sun damage by
reflecting UV away from the skin.

Sunscreens combine organic and inorganic chemicals
that absorb UV radiation and release it as heat, allowing
longer exposure before burning begins. How much
longer is indicated by the Sun Protection Factor (SPF):
a SPF of 5 allows you to remain in the sun five times as
long as you could without it.

Note that SPF refers only to UV-B, not to UV-A. To
ensure protection against UV-A, buy sunscreens that
include specific agents against UV-A radiation.

Sunblocks reflect the sun away from the skin by

providing a barrier of inorganic particles, e.g., zinc oxide
or titanium oxide. Sunblocks can be components of
sunscreens as well as being used alone.

RISKY EXPOSURES

Many of the activities we most enjoy outdoors pose high
risks of sun damage.

* Beach activities — sun plus a 25-percent added
exposure from the reflective sand

o Water activities — water is highly reflective, and in
shallow water, a sandy ocean bottom can add to the
radiation intensity

* Snow activities — snow is a very reflective surface,
creating a double burn from the sun and its reflection

Certain locations are more dangerous too.

* High altitudes where UV radiation is more intense
than at sea level

e Low latitudes in tropical regions where rays do not
have far to travel

e QOzone holes where the Earth lacks its protective
filtering layer such as Australia, the skin cancer
capital of the world.

To get the most from your sunscreens and sunblocks,
remember to apply early, often and carefully.

SUN PROTECTION MAKES VACATION SENSE

EXTENSION QUESTIONS

* How does the amount of pigment in our skin protect
us from sun damage? Why are some individuals
photosensitive?

* |n what ways does our skin protect us?

A NAVAEN

¢ Research the layer of stratospheric ozone as found in
the Southern Hemisphere, especially the “seasonal

ozone hole.”

OCAB AR
¢ Ultraviolet Radiation ¢ Ozone
e Sunscreen o Altitude
¢ Sunblock ¢ Latitude
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EdvoCycler’

A PCR Machine at an Affordable Price!

The EdvoCycler is a stand-alone classroom PCR machine
that is easy to use! The EdvoCycler features a 0.2mL tube
block for up to 25 students and comes pre-programmed
with all Edvotek® PCR protocols. These programs can

be modified or deleted, plus there’s extra memory slots
for more! The vivid and retinal seven-line LCD displays
all program parameters on a single screen. A heated lid
makes operation a snap. No oil is required. Proudly made
in the USA and backed by a 2-year warranty!

e Temperature range:
4° to 99°C

e Maximum Ramp Rate:
3°C/sec.

e Dimensions:
16 x8.5x7"

$68640 $1985.00

WHY ARE DUTCH PEOPLE SO TALL?

By Celeste Beley

The Netherlands is officially the tallest country on planet
Earth. For the most part, scientists believed this was
due to wealth, a rich diet and quality health care. But
a new study suggests that the overall height of Dutch
people may actually be human evolution in action.

Scientists have identified 180 genes that influence your
height. Individually, all account for a very small effect,
but combined, may explain up to 80% of the variation
in height of a population. Environmental factors may also
play arole. For example, children of Japanese immigrants
to Hawaii are much taller than their parents. Scientists
attribute this to a diet that is rich in milk and meat.

The Dutch have grown so quickly in a short period
of time that most of the growth is attributed to their
changing environment. They are one of the world’s
largest producers and consumers of cheese and milk.
Scientists also wonder if natural selection may have
played a role: height is associated with better health,
attractiveness, better education and higher income-
potentially leading to more reproductive success.

Gert Stulp, behavioral biologist at the London School
of Hygiene & Tropical Medicine led the study. Including
people over the age of 45 born in the Netherlands to
Dutch-born parents, the sampling of 42,616 people
showed that taller men, on average, had more children.
Since tall men are more likely to pass on genes that

made them tall, the study suggests that the Dutch
population is evolving to become taller.

Similar studies in the U.S. do not show a similar pattern.
Stulp’s research of people born in Wisconsin in the late
1930’s show average height men had more children
and that shorter women had children of average height.
These factors suggest that natural selection in the U.S.
is opposite of environmental factors like diet, although
this likely explains why the average height of American’s
have leveled off.

The surge in height of the Dutch population is likely
only temporary, similar to Americans growth in height
during the 18th century. Natural selection tends to favor
one trend for a few generations, and then stabilize or
decrease in subsequent generations.

EXTENSION QUESTIONS

* How can a diet rich in milk and meat affect a
country’s overall height and health?

¢ Are there other factors that may affect a populations
overall change in height? How would they affect the
changes?

¢ Natural selection e Environmental Factors

e Evolution ¢ Generation
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MRI SCAN REVEALS WHY KNUCKLES CRACK

By Samba Lampich

The room is quiet and the only sound is that of pencils
scratching answers on papers as everyone focuses on
the exam. Then the silence is broken by the unmistakable
sound of someone cracking their knuckles.

Scientists now know why knuckles make that distinct
popping sound when cracked.

A 1947 study of X-rays of knuckles cracking seemed
to suggest that sound occurred when the bones at the
joint rapidly separated forming an air bubble or cavity,
a process known as caviation. But in 1970 another
group of researchers suggested the cracking noise was
emitted when the cavity collapsed. The bubble-bursting
theory was widely accepted but remained uncertain
until recently.

THE PULL MY FINGER STUDY

A team of Canadian researchers set out to conduct a
test to get a final and definite answer. Gregory Kawchuk,
a bioengineer and rehabilitation-medicine specialist at
the University of Alberta in Canada and his team used
magnetic resonance imaging, or MRI to study the very
fast process of cracking knuckles. The results were
published in the April 2015 edition of journal PLOS One.

They enlisted team member Jerome Fryer who had
the special skill they needed. “We call him the Wayne

Gretzky of knuckle cracking,” explains Kawchuk.
“He can do it in all 10 fingers.”

Fryer laid face-down and put his hand inside the MRI
machine and they made a movie of his knuckles as they
pulled a cable attached to each of his fingers.

CRACKING THE SECRET

As the finger is pulled, tension is created in the knuckle
joint where fluid rapidly accumulates. A cavity or bubble
opens and as it does the knuckle makes a pop sound.

The MRI showed that the bubble remained in the
joint, for up to 20 minutes. The results were clear. The
cracking sound comes when a bubble forms between
the knuckle joint, not when it bursts.

The researchers also say that habitual knuckle cracking
has not been shown to increase damage to joints
causing arthritis.

They hope that understanding the mechanics underlying
joints can lead to a better development of therapeutic
treatment for patients with degenerative joint diseases.

Finally, the researchers acknowledge that their
experiment did not explain why the sound of cracking
knuckles could be heard across a room.

X NSION Q ON

* What are some benefits of popping or manipulating
joints?

* When would joint cracking be harmful?

ACTIVIT]

¢ See how long it will take until you can crack the same
knuckle. Why does it take a while?

e Watch a video of a Cracking Knuckle MRI https://
www.youtube.com/watch?v=BHEcQluSzmM
Courtesy: RehabMedicineUof A

P —
e Cavitation

* Bioengineer ¢ Rehabilitation

" CPR training is currently mandatory

A

3B Scientific

for high school graduation in 24 states.
Is CPR required in your state?

BASIC BILLY
Suitable for large training settings, combine CPR Lilly PRO and S07931/32

Basic Billy for students to practice and evaluate their skills.

CPRLILLYPRO
S07929/30
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THE SCIENCE OF

By Christa Cuccia

What are The Fourth of July, baseball games and
New Years Eve all known for? FIREWORKS of course!
The bright and sparkling lights from fireworks are so
unique and beautiful and a great firework show can be
unforgettable. But what are fireworks? How do they
create those magical displays in the sky? Fireworks may
seem astonishing, but the science behind them is easy
to understand.

BACK TO BASICS

Let’s start with the basics. Understanding pyrotechnic
devices such as sparklers and firecrackers are a great
foundation. The sparkler creates the bright light and the
firecracker demonstrates the explosion. Both of these
qualities are found in most fireworks.

Firecrackers have been around for a long time, dating
back hundreds of years. A firework contains either
Black Powder (gunpowder) or Flash Powder. These
powders are put in a tight tube with a fuse to light the
powder. Black powder contains things like charcoal,
sulfur and potassium nitrate. If a firecracker needs to
have a brighter explosion then it may contain aluminum
instead of or in addition to the charcoal.

Sparklers on the other hand, are surprisingly much
different from firecrackers. A sparkler burns for a long
period of time and produces bright lights. Sparklers

FIREWORKS

can also be called “snowball sparklers” because of the
ball of sparks that form around the tip of the stick. A
sparkler is made of several different components that
include a binder, fuel, an oxidizer and iron or steel
powder. Charcoal and sulfur make up the fuel and the
binder is usually sugar or a starch. These chemicals are
then mixed with water to form slurry that can be coated
with wire or poured in a tube. Voila! You have a sparkler.

ADDING METAL FOR AN EXTRA SHINE

Aluminum, iron, steel, zinc and magnesium dust are all
commonly added to fireworks in order to create brighter
and more brilliant sparks. Metal flakes heat up until they
are incandescent and shine brightly. Extra chemicals are
added to create the vibrant and unique fun colors.

EXTENSION QUESTIONS

fireworks?

* What are some of the different sounds produced by
fireworks? How are they produced?

¢ Did you know science played such a big role in the
production of fireworks?

OCAB AR
¢ Pyrotechnic Devices ¢ |ncandescent
e Oxidizer

SCIENCE SKILL BUILDER KITS
FROM NEWPATH LEARNING

Build Essential Student Skills on Current State &
National Standards - Including Next Generation Science (NGSS)!

Each Skill Builder Kit Features a Complete Set of Hands-On and Digital Resources!
Perfect for Classroom Instruction, Learning Centers,
Small Groups and Individual Review!

EACH Kit includes Description Cat. No. Price
Z’:é;”?;‘,’;?fég’vemd ; Molecules to Organisms S04854 | 231.00
" Student Learning Guide | Diversity of Organisms S04855 | 181.00
« Flip Chart Set Heredity S04856 | 181.00
« Curriculum Mastery Human Biology S$04857 | 181.00
Game Earth’s Place in the Universe | S04858 | 131.00

» Vocabulary Activity Set Earth’s Systems S04859 | 231.00
* Teacher Resource Guide |Earth’s Surface S04860 | 231.00
: Subscript,ion to Matter and Its Interactions S04861 | 231.00
E:;Eﬂg] Fs’rgg::ni _ Motion, Forces and Interactions| $04862 | 131.00
PROVEN to Enhance Energy $04863 | 131.00
Student Comprehension! | Sound and Light S04864 | 131.00

@ NewPaTH

LEARNING

mini block heaters « mini block heaters with heated lid « fixed speed vortex mixers
analog vortex mixers - digital vortex mixers + pulsing vortex mixers + hotplates
stirrers + hotplate-stirrers + auto stirrers » fixed temperature hotplates
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By Melissa Koontz

That time of the year is finally here again ... pool parties,
picnics, amusement parks and just all-around fun-in-
the-sun. And along with all of the good people and
times, always comes food! From that delicious burger
on the grill to that potato salad to everything in between
and all of the delicious desserts, we can never get
enough.

And if things couldn’t get any better, there is now an ice
cream that changes colors as you lick!

A DIFFERENT COLOR WITH
EVERY LICK

Xamaleon, a “tutti frutti” delight, changes from blue to
pink and then purple when it touches the tongue and
is exposed to temperature changes. Manuel Linares, a
former physicist with a passion for frozen desserts, only
took one week to develop this chameleon goodness with
two other members. He said it's simply chemistry and
“any food can change color depending on temperature
and oxidation”.

This ice cream is made with natural ingredients such

PHYSICIST INVENTS CHAMELEON-LIKE ICE CREAM

it'’s scooped. Linares doesn’t want to reveal too much,
but we might get a little bit more of an insight when he
secures a patent for his creation, which is pending.

Linares now has an ice cream shop called IceXperience
open in Blanes, his hometown in Spain, and is already
whipping up ideas for more interesting flavors. He

COMPREHENSION QUESTIONS

o What is tutti frutti?

wants to create an ice cream that reacts to UV lights in
nightclubs as well as one that’ll be made with Peruvian
and African medicinal plants with an aphrodisiac effect
called Xaman. Any taste testers willing?

“As a physicist, | know that there are various possibilities
that might work and | was delighted when | managed to
crack it and create an ice cream that changes color,”
Linares said.

o 2 () AP AR
as strawberries, bananas, vanilla and almonds. He ¢ What flavors are in Xamaleon?
does have a few secret ingredients that he calls a “love ¢ Where is Blanes located? ¢ Chameleon ¢ Chemistry
elixir” on the ice cream that helps the reaction after o What is physicist Linares thinking of creating next? * UV lights ¢ Oxidation
SCIENTIFIC The rest of
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Description

Digital Radiation Meter

your day
should be
this easy!

Shorten lab prep time using
economical Bottle Top Dispensers
from United Scientific Supplies.
Quick and precise, our
dispensers are fully autoclavable
and include five adapters to work
with most laboratory bottles. All
wetted parts are made from PTFE
for maximum chemical resistance.
Available in five sizes.

S06975

l Digital Radiation Meter with Certification

www.fisheredu.com/sper

S06976

Description Cat. No. Price
Bottle Top Dispenser, 0.25 to 2.5ml $04616 | 335.00
Bottle Top Dispenser, 0.5 to 5ml $04552 | 335.00
Bottle Top Dispenser, 1.0 to 10ml $04553  335.00
Bottle Top Dispenser, 2.5 to 30ml $04554 | 410.00
Bottle Top Dispenser, 5 to 60ml $04555 | 410.00

>3g€< UNITED SCIENTIFIC SUPPLIES, INC.

Manufactured by:
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VIEW THE MICROSCOPRPIC WORLD
LIVE ON YOUR MOBILE DEVICE

Turn any smartphone or tablet into a tool
for discovery with the Micro Fi WiFi
Microscope and curriculum bundle.
Your students will experience hands-on
learning and conduct their own
experiments in the field. They'll love
using the free Micro Fi app to stream
and capture images of their specimens
to an iOS or Android device.

Includes full lesson plans on plant
biclogy guaranteed to comply with Next

Generation Science Standards. ?‘ \ e T
¥ # S o
. -ﬂ}}; ; SO4_8_45__ ]
g St 2
N ERLESTRON
PLANT SEED STRUCTURE

AND FUNCTION IN NATURE
WITR T R 0 WRCRSERPE

*814082

LCD Digital Microscope Il
curriculum bundle also available

DISCOVER MORE AT
celestron.com

The Layered Earth-

bringing simulation-based
Earth Science education
to the classroom.

The Earth’s Interior e Earth’s Landforms e Earthquakes
Volcanoes ¢ Plate Tectonics ¢ Climate ¢ Geologic Time
Minerals and Rocks  The Atmosphere ¢ Weather
Atmospheric Circulation e Climate Change

x_5
Simulation” 3
Curriculum

LayeredEarth.com

a% 3D PRINTING HELPS TO REVEAL
| THE SECRETS OF A SUPERSTAR

By Julianne Glaser

3D printers are revolutionizing the
fields of medicine, manufacturing
and even astrology. 3D
simulations are providing
insight into the depths of
our solar system, including
Eta Carinae, one of the
most explosive galaxies in
our solar system.

THE DOOMED
SUPERSTAR ETA
CARINAE

Michael Corcoran of NASA's Goddard
Space Flight Center refers to Eta Carinae as

“an erratic stellar monster.” Though Eta Carinae is 7,500
light years away, it's one of the brightest and largest
stars in the night time sky — and estimated 10 billion
miles across. First catalogued in 1677, it has faded and
brightened repeatedly due to its volatile nature.

Eta Carinae is actually comprised of two highly unstable
stars surrounded by gas shells. The larger star is 100
times the size of the sun, and the smaller star is 30 times
the size of the sun. As these stars orbit, an immense

amount of material, equivalent to
the mass of Jupiter, is released.

According to Corcoran, the
stars remain separate during
most of their five-and-
half year orbit. But once
per orbit the stars closely
pass each other, and their
competing supersonic solar
winds — up to 420 kilometers
per second — create a bow, or
curved shockwave. This energy
wave heats the gas shells to tens
of millions of degrees, so hot that the
gas emits x-rays. Corcoran frames it as

“these stars are literally blowing themselves apart.”

UNDERSTANDING GALAXIES
THROUGH 3D SIMULATION

Recently NASA scientists studying the intricacies of Eta
Carinae captured the approach of these two stars with
the Swift satellite. The team created complex computer
simulations to predict movement of gas as the stars
orbited, but the simulations were difficult to view on a
computer screen.

Scientists turned to 3D printing to view all the stellar
features of Eta Carinae. NASA researchers discovered
finger-like protrusions from the bow shock believed to
arise from instabilities in the heated gas. They hope that
advanced 3D printed simulations will provide in-depth
understanding of Eta Carinae and other galaxies, and
provide a glimmer into the vast darkness of outer space.

EXTENSION QUESTIONS

¢ |fyou had a 3D printer, what would you create and why?

¢ How long has the Hubble been in space? What
information has it provided?

o What are the differences between stars and planets?

ACTIVITY

¢ Watch a NASA Video - Missions Take an
Unparalleled Look into Superstar Eta Carinae
https://www.youtube.com/watch?feature=player_
embedded&v=0rJQi6oaZf0

e Light year o Satellite
¢ Supernova/hypernova

¢ Bow shockwave
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WHAT DOES YOUR “SELFIE” REALLY SAY ABOUT YOU?

By Celeste Beley

The Millennials are often called the “Selfie-generation.” They pride themselves on
using those selfies to create their personal online brand — defining who they are,
what they like and what they stand for. But even if you aren’t a Millennial, it’s likely that
you use Facebook, Twitter, LinkedIn or Instagram and you’ve probably taken at least
a few selfies. While some credit the selfie as pure narcissism, others consider them a
form of self-expression and a way to control how others perceive us online. But what
do those selfies really say about you? How do others perceive you based on your
social media photos?

A new study is showing that people’s first impressions vary widely depending on how
a person’s face is presented. Alexander Todorov and Jenny Porter from Columbia
University led the study where subjects were presented with headshots of different

people. The lighting and background was identical in all photos, but they each had
slight variations in facial expressions. Subjects were then asked to rate the photos
on attractiveness, intelligence, competence, creativity, trustworthiness, cunning,
extraversion or meanness.

The results showed that perceptions were formed based on the facial expression
in the image — not the actual face of that person. Subjects rated images of the
same person with different facial expressions as differently as they did completely
unique faces. So while those learned in the art of photo manipulation are nodding in
agreement, Tordorov and Porter agree, there’s no way to demonstrate a person’s full,
true character in one single photo. We are human beings who can change expressions
and body-language by the second and no one image can represent that.

“The face is not a still image frozen in time but rather a constantly shifting stream of
expressions that convey different mental states,” they noted.

So while generations become more and more “selfie-obsessed”, the true lesson is
that your character is not defined by any single image and meeting someone in person
is still the best way to know who they are and what they stand for.

X NSION QO ON

* What are the benefits of taking selfies? What are the drawbacks? Discuss the
differences.

* What types of facial expressions do you think demonstrate the qualities used in the
study: attractiveness, intelligence, etc.?

¢ Narcissism

¢ Selfie ¢ Self-Expression

Economical Square Carboys

ER

Compare pricing and save on
these heavy duty PP carboys!

Quickly fill or empty using the wide
offset neck and easy grip handle.
Includes molded graduations to
deliver or to contain. The leakproof
spigot can be separated for
cleaning and autoclaving.

Autoclave these carboys for use
with distilled water or media
solutions. Or use with a variety
of lab chemicals, esp. acids and
bases. Tubing adapter included
for dispensing option.

Autoclavable, space
saving carboys with
spigot or without.

Cat. No.
S01989C

Description
5L Large Bottle

44.00

10 L Large Bottle S01989D 72.75
20 L Large Bottle S01989E 91.00
5 L Carboy with Spigot S01989 70.50
10 L Carboy with Spigot SO01989A

5019898

20 L Carboy with Spigot

PLANTINATED SPECIMENS!

Why buy plastic models when you can buy Plastinated Specimens?
Plastinated specimens are real specimens that are durable, odorless
and require no special storage or handling.

Visit www.plastinationarts.com for more information.

Description Cat. No. Price

Bullfrog Double Injected 6-7" S07777 119.00

Rat Double Injected 7-9" S07779 119.00

Sheep Brain Whole §97797 345.00

Sheep Heart - Whole or Bisected S07799 173.00

Squid Double Injected 11"+ S07801 299.00

Any biological or veterinary specimens available on request.
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Microbe Hunter Activities

PYREX

Labware

00

Anniversary | 1915 -2015

A fun and safe way to bring STEM-based learning
into the classroom

STEM-based activities guide students through the culturing and

presumptive identification of microbes that they encounter every day B uy $200" of a ny PYREX® g lassware
using innovative BioPaddles. No prep time required! BioPaddles are an d receive 3 free 100th ann iVG rsa ry
ready to use out of the box. Includes .
e \ digital teacher and student guides, commemorative beaker m ug

BioPaddles for the first two of
the five activities, 10 magnifying
lenses, FREE iPad™-compatible

Redeem by e-mail to lifesciences@corning.com

Colony ID app, PowerPoint™ Put promotion name “FSE PRO-PYREX MUG-15" in the
presentations, ID Guides, subject line and provide the following information in the
resources. body of the e-mail:

3 Grades 5-10. » Your name, phone number, organization and shipping
address (including Bldg/Lab/Room)
T » Attach copy of purchase order

» Free mug quantity

Offer valid in the U.S. only and void where prohibited by government, law, or company

inds : policy. Offer valid for end-user customers only for purchases between April 1, 2015 through
Desc"p"on Cat. No. Price November 30, 2015 or while supply lasts. Redemption information must be received by
i i December 15, 2015. Corning has the right to substitute products if required. Please allow
Mik Microbe Hunter 504803 $7000 4 to 6 weeks for delivery. No limitation on the amount of free mugs that can be redeemed.
Surface Microbe Hunter $04804 $7000 *Does not include sales tax.
Tryp“c soy/ROse Bengal s04346 $41 25 For a listing of trademarks, visit us at www.corning.com/lifesciences/trademarks

A N : All other trademarks are the property of their respective owners,
BIOPadd|eS - Reﬂ” PaCkage © 2015 Corning Incorporated. All rights reserved.
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or scan the QR Code.
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or scan the QR Code.
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or scan the QR Code.
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By: Venneasha Davis, Woodland Hills Academy
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The Middle School Girl

As we reflect on being 13 or 14 years of
age, it was hard to conceptualize what was
happening in the real world around you. People
may have called us self-centered and self-absorbed

as adolescents, but was that really the case? As much as you

tried to get though Mr. Rawson’s science class, nothing fully made sense because you
were focused primarily on you. In those hallmark years, it is important to understand
the trials of being an adolescent and using that as a positive addition to the learning
environment.

Sisters e S.T.E.A.M. is an afterschool program focused on empowering 7th and 8th
grade girls in STEAM education. Children are born as naturally inquisitive; inquiring
about the worlds intriguing phenomena around them. Then boom! After the 4th grade
something goes wrong. Science now resembles the reading and writing class and
labs are completed “if we have time.” This combined with a student’s natural focus on
their image, their peers, and where they fit in the world completely brings that natural
inquisitiveness to a halt. Research has showed by the time the middle school girl
reaches the 9th grade, they have completely checked out of science.

Sisters e S.T.E.A.M. is an inquiry-based hands on science program for young women
that exposes them to STEAM content that promotes personal and academic learning.
Designed primarily for African American females and females situated in poverty,
Sisters e S.T.E.A.M. provides a culturally-relevant science curriculum that transforms
the way that girls understand and approach the STEAM careers.

Primarily delivered as an after-school program in Woodland Hills and through pop-
up programs throughout Allegheny County, Sisters e S.T.E.A.M. utilizes real world
applications to connect girls to science content that is aligned to the PA Core and
the Next Generation Science Standards. Sisters e S.T.E.A.M. began as an innovative
idea through Teachers Leading Change and has grown into an independent science
program in its second year of operation.

Sisters e S.T.E.A.M. transforms the way that young women looks at the STEAM careers,
generally introducing young women to a successful experience with science for the
first time. This program is designed for young women who typically do not have the
opportunity to engage in science enrichment programs. Currently, Sisters e S.T.E.A.M.
is delivered through six core units. Example units are: Hair & Cosmetic Chemistry,

SISTERS e S.T.E.A.M. PROGRAM

Newton’s Laws of Motion through Dance, Ecological Biodiversity, Thoughts & Bots
(Robotics), and Lights! Camera! Action! (the science of photography).

In Sisters e S.T.E.AM., we try to match the natural interests of young females with
science that is engaging and interactive. Two of the most popular lessons are focused
on hair/cosmetic chemistry and learning force and motion through dance. In the hair
chemistry and cosmetic chemistry lessons, students are able to study matter and
its interactions as well as learn the differentiation that occurs between physical and
chemical changes. Using the scientific process, this unit begins with exploring the
question: “What is healthy hair, what does it look like, feel like?” The students then
test many of the common hair products and they explore the impacts of byproducts,
pH levels, acids, and bases. Throughout this unit, the students are also making soap,
lipstick, and even designing and testing their very own deodorants.

Things also get funked up a bit as Sisters e S.T.E.A.M moves and grooves across the
lab floor. When teaching the principles of force and motion and the effect of multiple
forces on movement, speed, or direction of an object, what better way than to use
dance? Through Move and Grove, together we collaborate with Foxtrot Dance Studio
of Swissvale as we study Newton’s law of motion and gravity and how the body is able
to leap, jump, push, and pull. Together we use our bodies to create simple machines
and dance routines.

Sisters e S.T.E.AM. strives to immerse young women into the STEAM fields but
another important component is that we provide a peer mentoring component
with the chief goal of reducing girl on girl disruptions throughout the day. The peer
mentoring or “e S.T.E.A.M (esteem)” part of Sisters e S.T.E.A.M is delivered through
targeted lessons, peer support, & team competitions. In this two-pronged approach to
supporting young women, we look at the issues that are of upmost concern to them
and use program variables to provide opportunities to learn and grow as a team and
as an individual. In addition, this program moves them towards college and/or career
readiness. Our e S.T.E.A.M. curriculum addresses the realities of STEAM careers for
the young women and provides them with the requisite skills and experiences.

Editor’s Note: \enneasha Davis is a 5th/6th grade science teacher at Woodland Hills Academy in
Pittsburgh, PA. We learned about the innovative program she started and asked her to write about
it for Headlline Discoveries. If you have ideas for articles or want to tell us about innovative programs
and lessons in your schools, please email celeste.beley@thermofisher.com.
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by Aldon Corporation

AP°® Chemistry Investigation #

Guide Copymasters.

Description
AP® Chemistry Investigation #13

S07322

Innovating Science

“cutting edge science for the classroom”

LeChatelier’s Principle

Students will investigate Le Chatelier’s principle and why it works. They will also
investigate this principle by testing several systems at equilibrium and then
selecting specific ones to produce the colors of the rainbow based on specific
applications of Le Chatelier’s principle. Students will then be challenged by
selecting which reaction system to use for which color in producing the rainbow
while trying to only use a given “stress” once. The activity contains enough
materials for 15 groups of students as well as a Teacher’s Guide and Student Study

Meets Big Idea 6, Investigation 13, Primary Learning Objective 6.9.

Safety Cabinets

SN AABLE

@ JUSTRITE

66.25

Justrite” Sure-Grip” EX

Justrite™ Sure-Grip™ Safety Cabinets are fully
compliant to OSHA and NFPA, and most are
FM Approved. Self-Closing models also meet

NFPA 1, Fire

personnel

L

the International Fire Code and
Code. Justrite™ safety cabinets safely store
flammabile liquids to protect lab
and maintenance facilities and reduce the
risk of fire.

| JUSTRITE |

RETURN OF AN EXTINCT CONGO MONKEY!

By Julianne Glaser

First observed in the forests of the Republic of the
Congo in 1887, the rare Old World Bouvier’s red colobus
monkeys (Piliocolobus bouvieri) were distinguished by
their reddish fur, large eyes, white chin and whiskers
and long tail. Originally considered a sub-species of
Pennant’s Colobus monkeys native to Central Africa,
they were reclassified as a distinct species in 2007.

In the 1970s, scientists failed to find a single Bouvier's
red in Central Africa and declared the species extinct.
Amazingly, in February 2015 primatologists working in
the Democratic Republic of the Congo photographed a
Bouvier’s red colobus mother and infant.

PHOTOGRAPHIC EVIDENCE
REVERSES EXTINCTION STATUS

Primatologists Lieven Devreese and Gael Elie Gnondo
Gobolo set out on a mission into the Ntokou- Pikounda
National Park to prove the existence of the “Old World”
Bouvier’s red colobus monkey.

As reported in UPI Science News, the researchers
were aided by local guides who provided knowledge
of the colobus monkeys. With their help, Devreese and
Gnondo Gobolo located not just one, but a whole troop
of Bouvier's monkeys living in the swamp forests near
the Ntokou-Pikounda National Park. Though previous
sightings had been reported, “Our photos are the

world’s first and confirm that the species is not extinct,”
says Devreese.

The Bouvier's red colobus monkeys lack a fear of
humans and continue to be vulnerable to hunting in
their natural habitat. James Deutsch, vice president of
conservation strategy at Wildlife Conservation Society
remains hopeful: “confirmation that Bouvier's red
colobus still thrive in this area reminds us that there
remain substantially intact wild places on Earth, and this
should re-energize all of us to save them...”

Devreese and Gnondo Gobolo’s discovery of a substantial
population will provide an opportunity for researchers to
study this elusive species in its natural habitat.

EXTENSION QUESTIONS
o Research the Congo Rainforest. Describe its size,
location, climate, and animal and plant life

¢ What does “colobus” mean and how does this name
describe the Bouvier's Red Colobus monkeys?
* What other animals thought to be extinct have been
rediscovered?
¢ What are the differences between Old World and New
World monkeys?
P ——

e Extinction
e Old World

¢ Primate
¢ Rainforest
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By Julianne Glaser

Before

California is now entering its fourth year of drought. The
U.S. Drought Monitor reports more than two-thirds of
California is in “extreme” drought, with more than 40
percent of the state in “exceptional” drought, the most
extreme category. Worse yet, the area received only
five percent of normal snow pack precipitation from the
Sierra Nevada Mountains this winter, which provides
most of the area’s water.

According to the Institute of the Environment at the
University of Arizona, California’s drought is the
worst since weather records began in the late 1800s.
Researchers contend that though this drought is
unprecedented in modern times, analysis of ancient
data indicates droughts that lasted for decades in past
centuries.

NATURE’S RAIN GAUGES REVEAL
WEATHER HISTORY IN THE WEST

A dendrochronological study by Daniel Griffin and Kevin
Anchukaitis published in Geophysical Research Letters
confirms recorded weather data and indicates that the
recent drought is the worst in 1200 years. Researchers
compared width of tree rings to determine wet years
(wide rings) versus dry years (narrow rings) to create a
timeline before climatological data was available.

“We were genuinely surprised at the result,” said Griffin.
“Time and again, the most common result in tree-ring
studies is that drought episodes in the past were more
extreme than those of more recent eras. This time,
however, the result was different.”

WHAT’S CAUSING THE DRY
WEATHER?

Through climate models and weather archives, scientists
determined that the prime cause of this drought is
increased sea surface temperature in a portion of the
Pacific Ocean. Unusually warm sea surface temperature
changed atmospheric circulation and blocked winter
storms from reaching the west coast. The result: dryer
conditions in the southwestern part of North America.

ANCIENT WEATHER PATTERNS
TEACH SCIENTISTS ABOUT DROUGHT

A study sponsored by the National Oceanic and
Atmospheric Administration and led by Professor
Richard Seager of Columbia University, found that
natural weather patterns and not man-made global
warming are responsible for the current California
drought.

“It's important to note that California’s drought, while
extreme, is not an uncommon occurrence for the state.
In fact, multi-year droughts appear regularly in the
state’s climate record, and it's a safe bet that a similar
event will happen again,” noted Seager.

Some outside climate scientists criticized the
conclusions claiming the report did not take into
account how record warmth worsened the drought.

EXTENSION QUESTIONS
o Why are blue oak trees used by scientists to study
climate data?

* What other data can scientists learn from tree rings?

 What are America’s “dust bowl years”? When did
they occur, what were the causes and impacts?

* Dendrochronology ¢ Drought e Weather patterns

Pioneer’ PA+

Analytical & Precision Balances

to a whole new level!

High Performance at
an Economical Price!

With new weighing applications and
increased calibration options, the Pioneer PA+
elevates OHAUS' Ingenious Portfolio

Learn more at www.fisheredu.com/Ohaus

You

z Tube

OHAUS
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SMARTPHONES MAY SOON SERVE &
AS EARLY EARTHQUAKE WARNING |

By Julianne Glaser

Smartphones have revolutionized the way we work,
play, communicate and carry out our day to day lives.
Recently, researchers discovered a surprising and
potentially life-saving application for this technology:
early earthquake detection. This unconventional pocket
detector could provide precious seconds for people
to take shelter or for utilities to implement emergency
shutdown procedures.

HARNESSING THE POWER OF
NUMBERS

Most of the world’s population live in areas susceptible to
earthquake damage. While automated earthquake early
warning (EEW) systems to transmit warnings of tremors are
available, high costs limit their use to a few areas such as
Japan and Mexico. In the United States, the U.S. Geological
Survey (USGS) has been working on development of
ShakeAlert as an EEW on the West coast.

Scientists at the USGS are also researching the potential
of crowdsourced observations from smartphones to detect,
analyze and customize earthquake warnings.

“Crowdsourced alerting means that the community will
benefit by data generated from the community,” stated
Sarah Minson, USGS geophysicist and lead author of

the study. The GPS sensors in smartphones, though less
accurate than scientific equipment, are able to detect ground
movement caused by fault motion in a large earthquake.

USGS researchers tested crowdsourced smartphone
capability using a computer-simulated magnitude-7
earthquake on the Hayward fault in California. In the
simulation, a quake was detected if five or more phones
registered simultaneous movements of at least five
centimeters, but issued alerts only when 100 phones
recorded an event to prevent false alarms. The smartphone
GPS system detected the simulated earthquake within
five seconds, before the strongest tremors occurred in
the epicenter and ten seconds before tremors hit nearby
regions.

For a real-life comparison, USGS scientists used actual
data from the devastating 2011 Tohoku-oki magnitude-9
earthquake in Japan. The team utilized 462 GPS stations
across Japan to approximate data from smartphones and
aligned detection to reduce false alarm to one in two million.
Researchers found the system would have provided a ten
second warning before the earthquake hit Tokyo and several
minutes before the subsequent tsunami.

Smartphones could be a cost-effective, life-saving option
for areas without detection systems.

CROWDSOURCED QUAKE
DETECTION HOLDS PROMISE

Jesse Lawrence, a computational earthquake
seismologist of Stanford University, acknowledges there
are limitations to the smartphone system such as GPS
battery drain. Nonetheless, he is optimistic about future
applications of this technology: “it’s great research, and
this is the first step.”

EXTENSION QUESTIONS

faults in th’e world?
¢ How does GPS work?

* What causes earthquakes? What are the early
warning signs?

¢ What is the Richter scale and how does it work?

(YA R AR

¢ Seismologist ¢ Tsunami

¢ Global Positioning System

OAKION®
Waterproof

F pH 150 Meter

! A

waterproof meter!

Best value for
an IP67-rated

* Rugged, accurate and reliable Description

Cat. No.

« Excellent choice for students

« Easy-to-read measurement meter only

Waterproof pH 150 portable

$23113

l

data on large, three-line LCD

« User-friendly icons—electrode
status displays pH slope

« Store up to 150
measurements along with
temperature via built-in
memory

Waterproof pH 150 portable
meter with all-in-one
single-junction electrode

$23112

Waterproof pH 150 portable
meter kit with all-in-one
single-junction electrode,
Grip-Clip™ electrode holder,
calibration solutions and
carry case

$23116

Oakton durability for everyday classroom use!

596029 |Binocular 4 Objective, Halogen 755.00
596030 |Binocular 4 Objective, LED 800.00

Labomed Microsystems Introduces
the All-New CxL Educational Microscope!

+ CxL Benefits:
« Efficient optical and mechanical design
+ Ergonomic controls promise
comfort for both students and professors alike
+ Bright Halogen and LED illumination options

+ Crisp Semi-Plan optics

* Modular configurations mean the CxL
can be built to fit both your application
needs as well as your budget
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Lab Startup Packs

ECONOMY -

CONVENIENCE

=
e When establishing a new lab, you can rely on Kimble Chase to put as much care
and diligence into the glassware as you put into performing your work.
e Each pack contains five pieces of glassware. An assortment of various, popular
sizes is included in each Startup Pack
e Kimble Chase has a long history of perfecting glassware for research and industry. ﬁs
e Startup Packs allow you to order precisely what you need —
saving money and storage space. - —
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Description Cat. No. Case Price
KIMAX® Class B Cylinders, Starter Pack $32139 $170.50
KIMAX® Griffin Beaker Starter Pack $30731 $36.90
KIMAX® Brand Erlenmeyer Flask Set $43013 $48.30

4 Kimble

A WORLD OF EXPERTISE IN YOUR HANDS

IS CLIMATE CHANGE SPAWNING
INFECTIOUS DISEASES?

By Merry Morris

Buruli ulcer is not an affliction you would like anyone
to contract. Caused by Mycobacterium ulcerans, it
produces a toxin which necrotizes tissue and hampers
immune response. Up to 6000 cases are reported
annually to the World Health Organization from 15
countries. Though 80 percent of cases can be cured
by antibiotics if caught early, late reporting is typical,
leading to a high proportion of permanent disability.

In its early, pre-ulcerative stage, painless nodules,
plaques, or edema appear as the disease attacks skin
and bone. In the next stage, open ulcers appear. As
the ulcers “heal,” the body tries to combat the disease
with an unsuccessful immune response. The result is
scarring, calcification, contractures and loss of function.
In advanced cases, amputation may be the only option.

HARD TO CONTROL

Controlling this disease is difficult. In areas where
buruli ulcer is prevalent, different animals species and
possibly aquatic insects spread the disease, but the
natural reservoir and mode of transmission are not
definitively known. However, there is a key association
between the disease and stagnant and slowly flowing
water. Knowing this, officials can target such areas for
treatment programs.

But not so fast...in some areas of the world, the disease
is on the move and one of the theorized factors in new
outbreaks is global climate change.

CLIMATE CHANGE AND DISEASE

Global warming is associated with changes in rainfall,
including heavier precipitation events. For water-borne
ilinesses, this may provide microorganisms access to
previously disease-free locales where they can react to
their environment, favorably or not. As an area’s ecology
changes, wetter conditions with more ponds and water
interconnections, usher in unpredicted outbreaks.

Recent investigations established correlations between
emerging outbreaks of buruli ulcer and changes in
complex rainfall patterns. The study, published in
Emerging Microbes and Infections and led by Aaron
Morris of Bournemouth University, showed that in French
Guiana, buruli ulcer occurrence did show correlations
with the changing ecosystem, especially extreme rainfall
events associated with the EI Nino Southern Oscillation
acting off the coast of South America.

As changing climate modifies natural habitats, potential
hosts may be exposed to new types of microbes and
spread tropical diseases into temperate climates.

* What are the causes and effects of El Nino?

| ACTIVITIES |

¢ |nvestigate the generalized cycle of parasite - host
infection

* Contrast the environmental conditions in stagnant
water pools and swiftly flowing streams.

() AR AR
¢ Climate change/global warming ¢ Parasites
* Habitats ¢ ElNino
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- Make your tablets more

Neu |-09 ® ¢ than just textbooks.

) . Broadcast to classroom sets
WWW-fISherSU-Com/NeU!Og of tablets, smartphones and
computers with EduCam:

SURD P M o - The Software That Shares.
New sensors DA oA oatm: - i .
- New ¥+ Make learning fun and easy
- New API - Application a\ by putting the “iCan”in the

classroom with Ken-A-Vision's
line of digital microscopes.

Programming Interface

ken-a-vision

Knowledge through Vision

Digital CoreScope2
_— $90298MP1

Digital Comprehensive Scope2

504606
‘. The chromebook sensor solution

Description . Price

Digital CoreScope2 $90298MP  489.00
(KAVT-17541C)

Digital Comprehensive Scope2 S04606 959.00
(KAV TU-195420)

FISHER SCIENTIFIC™ RT BASIC STIRRERS

¢ Analog speed control ranging from 150 to 2500rpm

e 3 sizes: 120mm, 170mm, 220mm diameter tops
e Low-profile, lightweight design

e Extremely durable

e Chemical-resistant polypropylene top and body

e Strong magnetic coupling to ensure consistent stirring during
experimental procedures

¢ Brushless DC motor that will not generate heat

¢ Includes 2 non-slip silicone top plate covers, 1 white, 1 black, (
for added protection and to help extend the life of the unit (silicone
top will not disrupt magnetic stirring and is not required for usage)

e Detachable plug
e Low power consumption

e 2-year warranty

e CE Certified
Cat. No. Description Stirring  Max  Overall Dimensions Power
Capacity Load (DxWxH) Consumption
05260  Fisher Scientific RT Basic 120mm Top/U.S. Plug 2L 331, 130x130x65mm 5w $150.00
05261  Fisher Scientific RT Basic 170mm Top/U.S. Plug 4L 441b. 185x185x65mm 6w $180.00 Fisher
S05262  Fisher Scientific RT Basic 220mm Top/US. Plug 5L 550b. 230x230X65mm 6w $242.00 Scientific
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Smart Water for you

and your science

Barnstead classic stills are designed to
effectively remove inorganic solids, organlcs,

bacteria, and pyrogens.

LIMITED TIME OFFER!

Save up to 30% on qualifying
Thermo Scientific™ Barnstead

™

classic stills.
Cat. No. List Price  Discount Price
$50912 $3,138.00 $2,106.30
$50922 $6,858.78 $4,641.00

Thermo

SCIENTIFIC

A Thermo Fisher Scientific Brand

Seating Is our Science

Using ergonomic principles
and research data our chairs
ensure proper lumbar support
and feature pneumatic height
adjustment.

Engineered by skilled
professionals and designed
with comfort and productivity
in mind.

Description
POLY STOOL 5-LEG GLIDE BASE S68905
POLY CHAIR 5-LEG BASE 20-27  $90502

Cat. No.

$140.00
$185.00

Price

Fisherbrand

Robots are becoming ubiquitous
in everyday life. Robots build cars,
help us checkout at the grocery store,
and complete millions of tasks which
human beings used to do. Those
who design robots must understand

computer science, electrical
systems, mechanical systems, and
some aspects of human psychology.
If you think that you can make better
and more efficient robots, then
perhaps pursuing a career in robotics
engineering is your path.

In high school, a student who
wants to pursue robotics should take
mathematics and physics. In college,
very few universities offer majors in
robotics engineering, though some
do. If robotics is something a student
wants to pursue, finding a college or
university with a major in robotics
engineering is a great first step.
Otherwise, a major in mechanical
engineering, electrical engineering, or
computer science will be a step in the
right direction. After college, consider
findng a Masters program in
Robotics Engineering and Sciences.

Robotics engineers often work
for private industry, though some do
work in the government. According
to the Occupational Information
Network, O*Net, there are 44,800
robotics engineering positions that
are expected to open between the
years 2010-2020. A robotics engineer
can expect to earn an average salary
of $92,030.

Source: http://www.onetonline.org

engineers also
often have the
background to
teach high school
STEM courses.
After college, many
states require a
teaching certifi-
cate, or a Master

Every great student requires a
great teacher. The fields about which
we have written, and the fields about
which we will continue to write, all
encourage students to begin taking
STEM courses in high school. These
STEM courses need good teachers
to teach them. If learning about
science, technology, engineering,
and mathematics is what you want
to do in college, and then you want
to pass that knowledge on to future
generations, consider becoming a
STEM teacher.

To become a STEM teacher, first
major in something you love in college:
perhaps  physics, mathematics,
computer science. Engineers, such
as chemical, civil, mechanical

of Education, to
become a teacher. These postgraduate
degrees will help you to become a
better teacher as you instruct future
generations.

Students interested in becoming
a teacher can look forward to an
average annual salary of $53,230.
However that number does improve
for teachers with a master’s degree.
It is also important to remember
that many teachers, just like their
students, receive a two month
summer vacation. There is some
growth expected from 2010 to 2020:
a growth of 7 percent, or an increase
of 72,000 jobs.

Source: http://www.bls.gov
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SMART WINDOW CHANGES COLORS

AND CREATES ELECTRICITY

By Samba Lampich

It's unsettling when a strong rain storm brings down
power lines and leave entire neighborhoods without
electricity. But, what if you could simply plug a cell
phone into the window and let it charge as the storm
rages on outside?

This alternative source of electricity is an idea Dr. Zhong
Lin Wang and his colleagues from the Georgia Institute
of Technology have been working on. They recently
published their research in the March issue of ACS Nano.

CONVERTING AMBIENT
MECHANICAL ENERGY INTO
ELECTRICITY

The idea is relatively simple: glass, such as that in
windows and cars, is often subjected to pouring rain,
gusting wind and glaring sun; so why not harvest the
energy from these to generate electricity?

To do this the researchers needed to create a device that
would take advantage of triboelectric effect - a contact
electrification that occurs when two materials come into
contact with one another. They invented a triboelectric
nanogenerator (TENG) which can effectively convert
ambient mechanical energy into electricity.

The resulting self-powered smart window is composed
of a raindrop-TENG, wind-powered-TENG and an
electrochromic device (ECD). The window is also coated
with a negatively charged silicone material known as
polydimethylsiloxane.

When the two layers of TENGs are activated by rain
and wind the resulting electric charge powers an
electrochemical reaction in the ECD that tints the
window a translucent blue.

According to the research, the windows were able to
produce up to 130 milliwatts per square meter of glass
which the researchers point out, is enough to charge
smart phone in sleep mode.

THE RAINDROP-TENG

This outermost layer of nanogenerators takes advantage
of the positive charge a raindrop gets as it falls from the
clouds and rubs against the air on its way down. When
this positively charged raindrop hits the negatively
charged glass, an electric current is produced.

THE WIND-POWERED-TENG

The second layer of nanogenerators is made up of two

sheets of charged, transparent plastic separated by
nanoscopic spring coils. As wind makes contact with
the smart window, the springs are compressed and
cause the two charged sheets to approach each other,
creating an electric current.

NEXT STEPS

The researchers are now looking at ways to store the
power that is generated by the smart glass for use
when there is no rain or wind. They also suggest that
the smart glass could be used with wireless networks
because they generate their own power and don't
require an external power source.

X NSION O [TON

* What are some practical applications for self-
powering windows?

e What other glass products change color and why?

¢ Nanogeneratores
o Milliwatts

¢ Nanoscopic
e Electrochromic

Fisher Scientific Traceable™ GIANT-DIGITS™
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@ Fisher Scientific

View time and temperature from anywhere

date/time; calendar displays month/date, day, leap year

o Size: 16% x 10% x 1% inches; weight is 3% pounds
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e Features: radio signal from NIST's Colorado atomic clock automatically sets correct
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e Supplied: wall-mount, stand, batteries, remote module, and Traceable® Certificate

N BN

principles in action

Cat. No.
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@ Fisher Science Education
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Battery Motor

Description Cat. No.
Forces, Energy & Motion | $94282

AMERICA'S STEM
BUILDING SOLUTION

Forces, Energy & Motion

¢ Hands-on learning opportunities
that encourage scientific inquiry, |
investigation and experimentation

e Challenge students as they build,
investigate, problem solve and
evaluate scientific and design

e Inquiry-based teacher’s guide aligned
to National Standards included

 Supports 8 to 16 students

Wind- "
Powered

Wind, Rubber Band,
Battery, Spring &
Flywheel
Motor Powered Vehicles!

Price
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The advantages of this workstation are infinite. Professors love it because the students

all face the teacher. Each workstation provides a workspace for up to four students. /./ ; H:;- =

The students can adjust the height from 28"H to 40"H by using the fold away cranks F DIVERSIFIED )Y
4

haft. The Epoxy work surface is chemical and heat resistant and measures 50"D x 96"W. WOODCRAFTS &
The attractive oak modesty panel also features three GFI protected, duplex outlets for B
charging phones, tablets and microscopes. In addition the workstation has 4 backpack o ‘—_r__s-ﬁ-ﬁ, -

hooks to keep the floor clear of obstacles.

2015 PA STATE STEM DESIGN CHALLENGE

had to present blueprints, a narrative, and prepare a
two minute presentation to the judges. Students were
judged on their design, narrative, blueprint, teamwork,
creativity, and presentation. The student’s creativity
shone in this challenge; Judges saw designs like a set of
Ferris wheels, a pinball game, bridges, recycling centers
and many more innovative structures.

For photos from the day, please be sure to visit our
Facebook page.

As the market for STEM careers grows, events like the
Design Challenge are vital to encouraging young minds
to think outside the box. Jill Jones, general manager
of Fisher Science Education said “It is our hope that
these children will one day be our employees or our

The 2nd Annual Pennsylvania State STEM Design
Challenge finals were held on May 6th at Harrisburg
University of Science and Technology. Sponsored by
Thermo Fisher Scientific, Harrisburg University and the . ; ;
Allegheny Intermediate Unit (AIU3), the STEM Design customers, making the discoveries that change the

world. Everything is circular, and it all connects through

Challenge was started five years ago to promote STEM , )
this program.

Education in the Pittsburgh area. Last year, the design
challenge was launched state-wide where more than

2000 students participated in regional compefitions | THER\fO) FISHER SCIENTIFIC PA STATE STEM DESIGN CHALLENGE WINNERS:

before the winners headed to the state finals. This year's

challenge was even larger and included 22 competitions | Grades 4-5 Grades 6-8

hosted by the Intermediate Units with more than 3000 | {st place - Octorara Intermediate School - IU 24 1st place - East Vincent Elementary School - IU 24
students competing! 2nd place - Holy Trinity Catholic School - U 3 2nd place - Orefield Middle School - 1U 21

This year’s challenge was to create a structure from 3rd place - Cranberry Elementary - IU 6 3rd place - St Mary’s Area Middle School - IU 9

K'NEX® that would move a ping pong ball a distance of Honorable Mention - Blackhawk School District - IU 27 Honorable Mention - Nazareth Intermediate - IU 20
four feet. Structures had to use at least one motor and

be built in a two-hour period. The teams of four also Honorable Mention - Trinity East Elementary School-1U 1 Honorable Mention - Hampton - U 3
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FREE shipping and waived
hazardous fees on any orde
more than $250. ‘

Get your back-to-school lab supplies from
Fisher Science Education and we’ll help you
keep your classroom on schedule!

Heredslhowl works;

fax, mail* or phone on or before October 31, 2015.

It promotional code BB

when you place your order.
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If your total order $500 to $999:  $1,000 or more:

IS $250 to $499 You get a STEMCredible You get a STEMCredible
Wall Calendar and a set Wall Calendar, set of
redible Wall Calendar. Wall Clock.

* Redemption thresholds must be met with a single order. Promotional offer expires October 31, 2015. FREE gifts ship with initial order.
Gift Certificates are not valid on the initial qualifying order, on orders placed using this promotion or for online orders. Only K-12 Educational Customers
can participate in this promotional offer — all other account types are not eligible. Void where prohibited by law and school district policy.

© 2015 Thermo Fisher Scientific Inc. All rights reserved.
Trademarks used are owned as indicated at www.fishersci.com/trademarks.

[ ] [ ]
In the United States: Fisher Science Education F. sher sc.ence
For customer service, call 1-800-955-1177 500 Turnberry Drive °
To fax an order, use 1-800-955-0740 Hanover Park, IL 60133 Educahon
To order online: www.fisheredu.com A Thermo Fisher Scientific Brand
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