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Your brain's

Suprachiasmatic Nucleus (SCN) Hypothalarmius ' “master clocl”
(Soop-ra-kias-MA-tic NU-klce-us} (Hype-o-THAL-a-mus) (or SCN) receives

: hat makes you dnft off ta sleep ath und the' same-

" time every night? Why do you usuatly feel asnack
attack coming on in the late, afternoon? The answer:
your mrcadlan rhythms. You can’t see them or feel them, but alt

huE ans have circadian rhythms—and so do most living things,

$ inclidi ng ammals plants, and even fruit flies! Circadian rhythms are

y rfu[ Theyr control physical, mental, and behaworalchanges

What's driving those circadian rhythrns? Bodily

This master clock, called the suprachiasmatic
nucleus (SCN), contains about 20,000 nerve cells
called neurons. It’s located in a small, powerfut

clocks! Humans have a “master clock” in the Grain.

light cues from
the environment.

ctiessagesah

isi .
of the brain and cellsin: th 'body “These SCN
neuron'sin olr brain: -are llkeclocks that keep
track of the time of day; and help synchromze
our bodies with the daily. rhythms that occur
as the Earth rotates on its axis every 24 hours,”
explains Dan Cavanaugh, Ph.D., assistant
professor at Loyola University Chicago. “It’s why
we get sleepy or wake up at particular times.”

The time that your body tikes to go to sleep,
which is called your chronotype (think of it as
your sleep personality), can change. “Research



ﬁqu cnrcadlan rhytnms affect more than . -haveia hard:time getting their ciréadian clocks -
]ustyour sleep-wake cycle They can 1mpact to; match up w:th thelroutsndé wor!d Their
i other important functlons In your bodyr - mternal clock, which takes, its cues from -

Photo: The Nobel Prize Medal is a registered trademark of the Nobel Foundation

shows that as you enter your teenage years - are clocks in most«of*bqur organs the liver, .

it’s normal to become more of a mght owl, ' intestines, lungs; Skif, and more.” Irregular The Mystery
which means you want to stay up- laf 'r,'__- rhythms can cause health_colndltlons. like sleep "COVEI‘ |mage
Carrie Partch, Ph.D., associate professor at di%‘blrdé'r'_s_, obesity, and diabetes. ‘ Say hello to Drosopmla

he Umversnty of Cal:forma, Santa gru ThlS

uiiiiitﬁitjfé.li'
: enwronment ,
nurses and nlghttlme securlty guards—-—also

daytlme llght rhakes it hard forthem to stay
even.ifthey’re tlred ’ .

in: our brams, but we re only beglnnmg to _
appremate hqw w:despread these clocks o

llght from a phone tel[s your lnternal

xamrds il
clock that it’s daytime, even at 10 rigaris "am
or 11 p.m.,” says Partch. The clock arid diems
confusion can also drag down your m'g'an'in'g "d y

energy levels, make you feel crably,
and impair your judgment.

Teens need eight to 10 hours of
sleep a night. You might think you're
doing a smart thing by “catching up”
with a 12-hour sleep binge on the
weekend, but you’re only throwing
off your circadian rhythms. The best
strategy is to go to bed and get up
at the same time every day, even on
weekends, and turn off your devices
30 minutes before bedtime,




| Activity ’|
. Name

Organize Your Argument

Ready to use your sleep-diary data and research to craft a persuasive argument? Choose a

prompt below. Then organize your position, claims, and evidence with this planner L
A. How shouid schools use the science of circadian rhythms to improve stud
B.How willYOU apply the science of cm:adnan rhythms to 1mproue your lif

Persuaswe Argument Pla.nner

Introduction
» Hook/get reader’s attention (e.g, Introduce a stat or a question)
» Explain your chosen toplc
» State your positicn

Clajms Claim 1 Claim 2 claim3 :
Craft two or more ckaims to support your B
position {your argument). For example: L
Schoolsshould _ because that would @
helpstudentswho o . %

Supporting Evidence
Provicte research, facts, and scentific
findings to support each claim.

Conclusion
» Restate your position ‘
» Summarize your angument w

and supporting evidence
» Write a roncluding statement and
tall to action




VOCABULARY LIST

Hypothalamus . Your brain's
: {Hype-o-THAL-a-mus) o e
Suprachiasmatic Nucleus {SCN)

{ Soop-ra-kias-MA-thc RU-klee-us)

biological clocks (noun): an
crganism's innate timing devices.
Most human cells and organs
have a clock. Biological clocks
produce elreadian shythms and
regulate thelr timing.

caffeine oun): a chemical
substance, found in products
like coffee, tea, and cocoa, which
stimulates your brain and body
and makes you feel more-awake
and alert for a little while.

chronotype {noun): the
internal circadian rhythm of a
parson that influences the 24-
hour cycle of steep and activity
{aka your “sleep personality,” or
when you like to go to sleep).

circadian rhythms froun):
physical, mental, and behavicral
changes that follow 2 24-hour
day-night cycle.

gene (noun}: a small section
cf DNA that contains the

instructlons for making a
speciflc protein.

hypothalamus froun):
asmalf area in the center of
the hurnan braln. It plays an
important role in hormone
production and helps to
stimulate many important
processes In the body.

jet lag {noun): a disruption of

* a person's circadlian thythms

from long-distance fravel,
causing extreme tiredness
and other physical effects.

melatonin (noun): a
hormone in your body that
plays a role in sleep. The
production and release of
melatonin in the brain is
connected to the time of day,
increasing when it [s dark
out and decreasing when itis
light cut.

newuren {neunj: a cell withln
the nervous system that

transmits information to other
nerve, muscle, or gland cells.

proteins {noun): large,
complex molecules that

are essentlal for all life
processes, playlng a key role

In the structure, functlon, and
regulation of the body’s tissues
and organs.

sensory receptor fnounk
anerve ending that reactsto a
physlcal stimutus in the internal
or external environment.

suprachiasmatic
ttucleus (noun): atiny .
region of the brain in the
hypothalamus. It acts asthe
“master clock,” cantrolling the
clocks throughout the body
and driving various circadian
rhythms adapted to Earth's
24-hour day-night cycle.

synchronize (verb): to accur
at the same tima.
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Keep a Sleep Dlal’Y Name

Fillin data and observations aboutyour sleep for five nightsin a ro'u"u ﬁhaké stire to i"nclude -
cne weekend night). Then, design a research question and hypothesus to test |n Week 2

D. DAY 2
C") Sleep Diary A}r ! ;

1 constimed caffeine today, (Examples: soda, chocolate, tea, coFfee, sports/el
Mosning
Afternoon

Evening

I exercised for 20 of more minutes,
Morming
_Afterncon

Evening

| teok a nap today. Y/N

| 1felt tired today, Y/N
| -Maming
Afternoon
Evening

Mrn'-oodtodar{Glgood MOK{B}bad

Activities | did 1-2 hours before bed:
(Examples; took a shower, messaged _
with friends, watched a video, finished N A EoRR
homewark, read a book, et}

EVENING

NIGHT

{went to bed at: ™ » "

) woke up this moming at: o i i

E
%
1 E

gEi|e e

ik

! got out of bed this meming at: ™ x .

Falling asteep [ast night was:
{E) easy, {0) OK; (D) difficult

1 woke up during the night. Y/N

MORNING

| slept for a total of hovrs.

1 woke up feeling: (R) relreshed;
{T) 2 little tired; {¥T) very tired

Turn over this sheet to record additional details, For example: 1t was too hat te sleep; i stayed up late to finish a movie; | felt
\st:essed before bedtime because ! had a test the next day; etc.




Circadian Rhythms and Sleep

Launch a class-wide investigation into the science of sleep, and then
have students investigate and track their own biolegical clocks.

Ohjective

Studerts wilt plan and
carry out an investigatian,
then use their findings and
additional research to
write an evidence-based
argument.

HGSS Standards

3, Planning and carrying
outinvestigations

4. Analysng and
interpreting data
T.Engaging fn argument
from evidence

8, Obtaining, evaluating,
and communicating
Tnformation

Time

Part A: 60 minutes
PartB: 60 minutes
Allow extrawork pericds
for essay research and
writing as necessany.
Materials

*Pathways magazine
»Keap aSleep Diary
activity sheet

» (rganize Your Argument
activity sheet

¥ Science of Sleep digital
teol at scholastic.comy
fpathways/sleap

»Vacabulary list at
scholastic.comypathways

PART A

1 Ask: Whot do humans spend about
ore-third of their fives doing? Answer:

steeping. Poll the class to see if they are

night owls or early birds? Ask if anyone has

heard the term circodion rhythms and it

they can guess what it means.

Read the following statements aloud
and ask students to guess if they are
true orfalse.
Our body's cycle of sleeping and waking
evary dayis the only exomypte of circadian
rhythms in humans.
» False. The sleep-wake cycle Isjust
one example of a circadian rhythm—tha
natural cycle of physical, mental, and
behavioral changes that our bodies go
throughin a reughly 24-hour period.
The body hos o “master clock™ that
controls circadion rhythms.
* True, |t coordinates a set of biological
clocks that regulate things like body
temperature, hormone release,
digestion, kunger regulation, and
sleepiness throughout the day.

Teenagers need more sfeep thon aduits.
* True. Jeens need 8-16 hours of sleep
every night, This gets harder during
adolescence, when a teen’s biglogical
clock shifts, causing them to feel
alert later at night, which can make it
challenging to get the sleep they need.

3 Hand out the Pathways student
magazine, Discuss the ways that
researchers and scientists study sleep and
circadlan rhythms through observation,
and how their research can positively
affect our everyday lives (because all of

us need sleep to stay healthy and happy!).
Point out that students can play the role of
scientist 2nd researcher by using the same
principles of chservation to conduct their
own sleep experiment.

Hand out the Keep a Sleep Diary

activity sheet. Challenge students to
observe their sleep rhythms for one week,
then design a research guestion totest a
beneficial sleep habit in a secand week of
observation. Sampleresearchquestions:
How might my sleep/mood/energylevels
be affected if lintreduced: 2 “no blue
light” rule two hours before bedtime; five

minutes of natural light after | wakeup;

a meditation practice before bed; or 20
minutes of exercise in the moming?
Note: ARterward, you may wish to telf
students that if @ clear trend or conclusion
did notemerge from their doto, it may
simply be becouse of the complexity of the

factors influencing sleep, not due to a data

““collectionerroron the student’s part.

.PART B

’ Hand out the Organize Your
Argument activity sheet. Birect
students to conductresearch and
combing ik With their Sleep diary
findings. Use the dipital interactive tool
at scholastic.com/pathways/sleep as a
research source.

Direct students to use their data

to create a persuasive argument
about how gither they or their schaofcan
use the science of circadian rhythms to
improve health and wellness. Conslder
offering students a choice of how to
show theirwork; essay, infographic,
video, slides, or a short talk to the class.

Extension: Students may wish to share
their findings with administrators or
plan a campaign in the school to share
informationwith peers,




Nome

]dcnti{:ging Fhascs of the Moon |

Waxing Crescent - A little part of the
meon's right side is lit,

Full Moon - The moon's entire disk is Jit
because the Earth is between the sun and

New Moon - The moon's disk facing us is dark
because the moon is between the sun and the
Earth.

Last Quarter - The left half of the moon's

the moon.

Waxing Gibbous - About 3™ of the right
side moon's disk is Jit.

1#* Quarter - The right half of the moon's
disk is lit.

Waxing ~ Getting larger,

disi is I,

Waning Crescent - A little part of the moon's
left side is lit. .

Waning Gibbous - About 3™ of the left side
moon's disk is lit.

Waning - Getting smaller.

4

A

Are Moons 1-4 waxing or waning?

s " §

3. ]
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3. 7 — : Sl
4. 2 »-

10, ]

Are Moons 5-8 waxing or waning?




]dcntifging the Fhascs of the Moon ”

Waxing Crescent - when we can see enly a
sliver of the moon's disk (right-hand side).

Full Moen - when the moon's disk is light
because the Earth is between the sun and
‘the moon

Wexing Gibbous - when we can see roughly
three-quarters of the moon's disk (the
right side of the moon is lif),

First Quarter - can see one-half of the
mooh's disk {at First Quarter, you see the
right-half-of the moon lit [this one-quarter
of the entire moan's surface]),

New Moon - when the moon's disk is dark (and
invisible Yo us) because the moon is between the sun
and the Earth

Last/3™ Quarter - can see one-half of the moon's
disk (at Last/3™ Quarter, you see the Jeft half of
the moén |it [this ohie-quarter of the entire maon's
surface)).

Waning &ibbous - when we ¢ah see roughly three-

quarters of the moon's disk (the left side of the
moon is it).

-Waning Crescent - when we can see-onlywsliver of
the moon's disk (feft-hand side).

Using the table above, write the phase of the moon shown in the picture.

2)Page




|dentifying Phases of the Moon ]|

Using the pictures above, complete the worksheet.

Which image shows First Quarter? Full? Third Quarter?
Which images are crescents? Gibbous?

Which images are wexing? _______ through

Which images are waning? ________ through

3|Page



]dcntifﬂing Phases of the Moon |V

For each of the diagrams below, identify the exact phase of each and then order the phases .
(1 thru 8) in sequence beginning with the New Moon as #1, B -

F
Phase: Phase:

Order: Order: Order: . Order:

Phases:

New Moon
. Waxing Crescent
. ' Quarter
. Waxing &ibbous
. Full Moon
. Waning Gibbous
. Last Quarter
. Waning Crescent

0~ bW =



Match}ng Moon FPhases

Read the description on the left and match it with the Moon phase on the right. Please put the
letter of the Moon phase on the far left blank line and draw a line to the matching word,

Example:
1.__b__ The opposite of dark is...

a. gold b. light

{start of cycle).

{cycles starts again,

3. A bit of the Sunlit side of the Moon shows, with the
Sunlit side being on the right.

4. Two weeks have passed since the new Moon. We see
the entire face of the Moon shining.

5. The Moon is three-quarters of its way around Earth,

6. The Moon is a quarter of its way around Earth.

7. A bit of the Sunlit side of the Moon shows with the
light side being on the left,

8. The Maon is between full Moon and last qﬁarTer

Moon and a full Moon,

10. The Moon is decreasing in light between ¢ full Moon
and a last quarter Moon,

1. The Moon is almost directly between the Sun and Earth

2. The Moon is almest directly between the Sun and Earth

9. The Moon is increasing in light between a first quarter

a. Waning Gibbous Moon
b. Fult Moon
<. New Moon

d. Waxing Crescent
Moon

e. First Quarter Moon

f. Waxing Crescent
Moon

g- Last/3™ Quarter
Moon

h. Waxing Gibbous Moon

i. Waning Gibbous Moon

J. New Moon

5| Page



Drawing Moon Phases

Using the description and matching words, compiete worksheet by adding the drawing of thet

phase of the moon.

1. New Moon
Moon is almost directly between the sun and Earth (start of cycle).

2. Waxing Crescent Moon
A bit of the sunlit side of the moon shows on the r-nghf side,

3. First Quarter Moon
The moon is a quarter of its way areund Earth. It is in its first
quarter phase.

4, Waxing Gibbous Moon

The moon is increasing in light between a first quarter moon and a full
moon.

5. Full Moon
Two weeks have passed since the new moon. We see the enfire face of
the moon shining.

6, Waning Gibbous Moon

noeen. -

The moon is decreasing in light between a fuil moon'and a last qidrver

7. Last Quarter Moon
The moon is three-quarters of its way around Earth, I¥ is in its last
quarter phase.

8. Waning Crescent Moon
A bit of the waning sunlit side of the moon shows on the left side.

QQQOOOOO
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chi:ifging Moon ]Df'lascs

Complete the diagram below.

The Phases affthe Moon

What's going on? 3 | l

Sun

51

Moon Phases

First Quarter
.. FullMgen
Waning Gibbous
Woaxing Gibbous
Last Quarter
New Moon
Waxing Crescent
Woaning Crescent

T|Page



Moon FPhases

In the blank circle, draw the Moon phase we would see if we were on Earth in the
diagram end write the hame of that Moon phase on the blank line.

o & ®




'Use the diagram below to filf in the name of the moon phases for the posifion
indleated by the lefler

4—..._
- A
- c
*——vv
Sun's R
“rays
- — £
: G
4—...._
[ E—

{Not drawn lo scale)

In the space below, draw a dlagram with the Sun on the right, so that if we were
on Earth we would see a waning crescent moon.

In the space below, draw a dlagram with the sun on the lefl, so that [f we were
on Earth we would see a waxing quarter moon.

S|Page
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Sun-Sentinel

(f:t. Lauﬂcrdél':. J= .L)

Aug. 11,2005, pp. D1

The worst things in the world happen during a full Mocn, right? Wrong.

For those given to lore, it might seem likely that a full Moon shone on the sinking of the Titanic
in 1912, the bombing of Pear] Harbor in 1941 or the Sept. 11, 2001, terrorist attacks,

The full Moon, after all, is frequently associated with dark calamities, if not werewolves and
haunted houses,

But that wasn't the case,

Surely, then, the Moon turned full on the day the stock market crashed in 1929, or that Amelia
Earhar? vanished in 1937 or President John F. Kennedy was assassinated in 1963, right?

Nope.

The fact is a full Moon ... has been in the sky during very few major world events in the past
century, which would seem to debunk the myth that lunar forces inspire aberrant behavior or
influence the course of histery on Earth.

"“There are always lots of reports of strange things during a full Moon, But T think if you look at
overall statistics, there's no [linkl," says Geoff Chester of the U.5. Naval Observutory in
Washington, D.C., which hes kept a careful record of full Moons dating to 1700.

A review of full Moon dates, compiled by the Naval Observatory, shows that most of the major
events of our time Yook place during some other lunar phase.

For instance, when the atomic bomb was dropped on Hiroshima, Japan, sn Aug. 6, 1945, the
Moon was in its last-quarter phase. When civil rights leader Martin Luther King Jr. was
assassinated in April 1968, the Moon was new. President Richard Nixon's resignotion in August
1974 came six days after the full Moon.



Even for humankind's major forays into space, when you might think a full Moen would be
appropriate, it was a no-show.

When Soviet cosmonaut Yuri Gogarin became the first man in space in April 1961, the Moon was
in its last-quarter phase. When Neil Armstrong took the first step on the lunar surface in July
1969, it was during the gibbous waxing Meon.

Some major developments did happen close fo a full Moon:

byt o
O

—Gne~day-

THE—THE

Earth.

Two days after a full Moon, on Jan. 28, 1986, the space shuttle Challenger e.xpic;ded, killing
seven astronauts, including schoolteacher Christa McAuliffe.

But of the major historic milestones in the past 100 years, only D-Day, June 6, 1944, when
Allied Forces stormed the beaches of northern France to begin the conquest of Germany in
Europe, took place during a full Moon.

And that was deliberate: Military commanders wanted lots of Moonlight so airborne troops
¢ould land near enemy lines and Navy ships could fire on German targets with precision before
dawn...

Strange Things Happen
From a global standpoint, full Moons have seen their share of mayhem:
€ On Jan, 16, 1995, a Japan earthquake kiited mare than 400 people,
- €--On Nov.. 11, 2000, 170 skiers and snowboarders were trapped-and killed when their cable
car ceught fire while being pulled through an Alpine tunnel.
< On Jan. 28, 2002, more than 600 were killed in Nigeria, trying to flee explosicns at an
army weapcohs depot, only to drown,
Did the Moon actually provoke any of these episodes?
No way, astronomers and historians say.
"I1's pure coincidence,” says Travis Wright, an employee at Buehler Planetarium in Davie, "I

doubt that it has anything to do with the voice of the universe telling people what to do."
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On the other hand, astrologers, or those whe think celestial bodies affect the course of human
events, say a full Moon mekes people more amorous.

“The Moon affects tides, and since our bedies are mostly water, there probably is a physical
reaction," says Linea Van Horn, an accredited astrologer who works for Astrology.com, the
largest astrological site on the Internet, based in San Francisco. "When it's big and beautiful in
the sky, it does awaken something in us humans."

According to folklore, the full Moon usually has negative connotations, says Christine Jackson, a
professor of humanities at Nova Southeastern University in Davie, '

For instance, she says it is believed the full Moon triggers more suicides than usual and sends
more people to mental institutions.

In fictioh and film, the Werewolf needed the light of The full Moon to come to life, and Dr'acula
had to avoid Moonlight to suck blood from his victims. S e e B e

In the recent movie, Pirates of the Caribbean, moonlight revealed the pirates were half-dead,
nothing but skeletons.

"$0 the light of a full Moon can sometimes show death;” she says -
Only a Minute

Astranomically speaking, a full Moon occurs for about one minute, when the Moon and the Sun
are on opposite sides of the Earth. The reason this instant is so short is that all three bodies
are in constant motion,

However, planetarium officials consider the full Moon to occur over-a full day and even more
loosely, over three days, says Jack Horkheimer, director of Miami Planetarium.

"The night befere a full Meon and night affer full Moon ook that same to the untrained eye,”
he says.

The Moon has four major phases in a menth, or more precisely, 29.5 days: New Moon, first
quarter, full Moon, and last quarter.

These phases are further broken down into waxing crescent, waxing gibbous, waning crescent
and waning gibbous, based on how much of the lighted surface is visible...

12[ o gt



Horkheimer says the myth that the Moon creates strange events arises from ancient times,
when there were few cities and the countryside was extremely dark on Moonless nights.

The full Moon provided enough light for people to attend festivals and other gatherings at
night. This was when they were most susceptible to thieves, pickpockets and robbers, he says.

That led fo the fear that the full Moon created havoc in people’s lives, he says.

Today, police can't say for sure whether crime increases during a full Moon, other than to say

as well.

"In general, in South Florida, it's irrelevant whether the Moon's in or out,” says Hollywood
Police Lt. Tony Rode. "We have our fair share of crime either way."

As for that term "lunatics," derived from “Luna,” the Roman Moon goddess: Horkheimer says
the light of a full Moon might keep people up at night, and a lack of sleep might make them
cranky, if not crazy.

But does the full Moon inspire werewolves to howl or monsters to come out?
Only in people’s imaginations, Horkheimer says,

"People want to believe in the mysterious, in magic and in things beyond their control," he said.
"So if something happens they can say it must have been the full Moon."

Moon Facts

2 The Mooh ig believed to be 4.6 billion years old, the same age-as the Earth., .

D It has no atmosphere or water, _

3 Tt is comprised of a rocky material that is heavily scarred with craters from meteorite

impacts,

The same side is permanently turred toward Earth.

D The gravitaticnal forces between the Earth and the Moon generate two ocean high tides
per day.

) The word "lunatic" comes from the notion that the Moen's forces could make a person go
crazy,

> The Moon is moving away from the Earth ot a rate of 3.8 centimeters each year, When it
formed, the Moon was about 14,000 miles from Earth; now it's about 240,000 miles away.

=t
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Moon Nicknames

January: Wolf Moon

February: Ice or Snow Moch
March: Storm or Worm Maoon
April: Growing or Pink Moon

Meay: Hare or Flower Macn

June: Mead or Strawberry Mocn
July: Hay or Buck Moon

August: Cornor Sturgeon Moon
September: Harvest Moon
October: Blood or Hunter's Moon
November: Snow or Beaver Moon
December: Cold Moon

ooy Y Y Y Y Y Y Y Y

Historic Moon Events

> Dec. 16, 1773: Boston Tea Party: new Moon

July 4, 1776: Declaration of Independence; waning gibbous.

2 April 12,1865: Surrender of the Confederate Army after the battle of Appemattox,
signaling the end of the Civil War; waning gibbous

D April 14, 1865: President Abraham Lincoln assassinated: waning gibbous

Lunac& Wo'rl(sﬁce.{: '

L Lunar forces inspire unusual behavior or influence the course of history on Earth.

L=

a True b, False .

2. Mest of the major evenis of our fime did not happen during a Full Moon,

a. True ' ' b. False

3. According to astronomers and historians, a full Moon causing bad things to happen is pure

4. A full Moon occurs
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