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Making Mars Home 
If you’ve ever imagined yourself on Mars, looking out over a sea of red sand, you’re not alone. 
Humans have created countless books and movies about living on Mars. We’re now closer than 
ever to making that fantasy a reality, but there are some challenges we’d need to overcome.   

Living and Breathing 
One of the biggest problems with Mars is its extreme 
environment. The average temperature is a frigid -80°F, 
and it can get much colder than that. To survive, we’d 
need to create shelters called “habitats.” Engineers at 
NASA have proposed plas�c domes that look like round 
greenhouses. They would be heated by solar power and 
sealed to keep that heat in. Outside the habitats, 
however, space suits would always be necessary. 

Another issue with Mars is that its atmosphere is very 
thin. That means that the air does not have enough oxygen for humans to survive. In fact, 
oxygen makes up less than 1% of the atmosphere compared with Earth’s 21%. So, we’d have to 
create oxygen using a machine called the “Mars Oxygen In-Situ Resource U�liza�on 
Experiment”, or MOXIE, to breathe.  It has already been used to turn Mars’ carbon dioxide into 
breathable oxygen. 

Ea�ng and Drinking 
Ge�ng enough water to survive on Mars would be challenging. What litle water the planet has 
is all frozen. While we could bring some water from Earth, it wouldn’t be prac�cal or possible to 
bring enough. This means people would have to mine ice. Just like we dig for gold on Earth, 
people on Mars would dig for chunks of ice to bring back to their habitats and melt into water. 

Anyone wan�ng to live on Mars would also have to grow their own food. Unfortunately, op�ons 
would be limited. There’d be no meat, milk, or eggs, since raising animals requires too many 
resources. Most plants would have a hard �me growing, too. Humans would have to rely on 
things that can live in extreme environments, like cac�, algae, and fungi.  

Beyond the Dome: Terraforming Mars 
Living in domes, mining for ice and ea�ng algae is only a short-term solu�on for living on Mars. 
To truly make Mars home, we’d have to change the en�re planet to be more like Earth. This 
idea, called terraforming, has never been done before. S�ll, scien�sts have a plan. Giant mirrors 
placed in space could direct the sun’s warming rays at Mars’ polar ice caps, mel�ng them. That 
would make water available for plants to grow. In �me, forests would fill the atmosphere with 
oxygen. It might take thousands of years, but eventually humans could thrive on Mars.  

Martian habitat, NASA/Clouds AO/SEArch, Public domain, via Wikimedia Commons 

A simulation of a Martian habitat 
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A Day in the Kitchen: Then and Now 
Imagine stepping back in �me to a kitchen in the 1500s. There would be no running 
water, refrigerator, or even a stove – just a table, a fireplace, and some food. As you can 
imagine, spending a day there would be very different from what you’re used to. 

One of the biggest differences is that there was no electricity five hundred years ago. 
That means no appliances like blenders and toasters that make working with food easier. 
For example, while we can warm le�overs in the microwave, in the 16th century they had 
to build a fire. They had no fridge to keep food fresh, so cooks spent a lot of �me drying, 
smoking, and pickling food to preserve it. No fridge also meant no ice cream! 

Keeping your kitchen �dy was also much harder in the 1500s. Today we have easy access 
to hot, clean water and powerful soap that kills germs. However, people back then didn’t 
even know what germs were! They washed up as best they could un�l their kitchens 
“looked” clean. S�ll, invisible germs were everywhere and o�en gave people food 
poisoning.   

In the 1500s, people only cooked with foods 
they could grow locally. Unlike today, they 
didn’t have much access to foods from other 
parts of the world. For example, Europeans 
baked cakes with wheat flour and South 
Americans grew pineapples. But neither could 
make a pineapple upside-down cake. By  
contrast, modern kitchens are stocked with 

ingredients from all around the globe, so making this dessert is no problem. 

A 16th Century Kitchen in Germany 

Pineapple upside-down cake, Kimberly Vardeman from Lubbock, TX, USA, CC BY 2.0 <https://creativecommons.org/licenses/by/2.0>, via Wikimedia Commons 

Pineapple upside-down cake 
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Comparison 

Kitchens Today Kitchens 500 Years Ago 



The Truth About Pet Cloning 
In 2018, the singer Barbara Streisand made headlines by revealing that she had cloned 
her beloved dog Samantha, who passed away the year before. Since then, thousands of 
people have followed her lead. But is cloning the right way to deal with the loss of an 
animal? The truth is that the downsides of pet cloning far outweigh its benefits. 

First, pet cloning is really expensive. It costs up 
to $40,000 to clone a cat and $50,000 for dogs. 
That’s more than many people have saved. But 
a grieving pet owner could be tempted to do it 
anyway and end up going bankrupt. Plus, that 
money could be put to much beter use. For the 
same amount as it costs to clone just one 
animal, you could help hundreds of homeless 
dogs and cats. 

Pet cloning also causes a lot of animal 
suffering. The cloning process involves live 
animals, not just test tubes. Cloning 
companies harvest eggs from donor animals, 
and they put cloned embryos inside surrogate 
animals. That’s a lot of unnecessary surgeries 
that cause pain and put animals at risk. 
What’s more, these animals spend their lives 
being poked and prodded in a lab instead of 
being loved by a human family.  

Finally, pet cloning doesn’t actually give you your pet back. While a clone has the 
original animal’s DNA, it doesn’t have the same experiences. A cloned puppy won’t 
remember you giving it treats or playing with you in the park. In fact, it might not even 
look like your original dog. That’s because animals with identical DNA don’t 
necessarily look the same. In the end, a cloned pet is a new pet, not the animal you 
loved and lost. 

A dog awaiting adoption at an animal shelter 

Dolly, the first mammal to be cloned from an 
adult cell, lived her entire life at the Roslin 

 

Dog in animal shelter, Nhandler, CC BY 2.5 <https://creativecommons.org/licenses/by/2.5>, via Wikimedia Commons
Dolly f ace close up, Toni Barros from São Paulo, Brasil, CC BY-SA 2.0 <https://creativecommons.org/licenses/by-sa/2.0>, via Wikimedia Commons
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Active Reading in Textbooks

 Before you read: Preview the section:

 Read the section overview & intro paragraph.

 Figure out how the section is organized.

 Ask yourself: What am I going to learn about?

 While you read: Track main ideas & supporting details.

 After you read: Review what you’ve read.
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t, 
lig

ht
 p

as
se

s t
hr

ou
gh

 th
e l

en
s. 

Th
e l

en
s c

ha
ng

es
 sh

ap
e b

as
ed

 o
n 

w
he

th
er

 th
e e

ye
 n

ee
ds

 to
 

fo
cu

s o
n 

ob
je

ct
s t

ha
t a

re
 fa

r a
w

ay
 o

r n
ea

rb
y.

Tu
rn

in
g 

Li
gh

t i
nt

o 
Im

ag
es

  A
fte

r l
ig

ht
 p

as
se

s 
th

ro
ug

h 
th

e l
en

s, 
it 

hi
ts 

th
e r

et
in

a. 
Th

e r
et

in
a 

is 
a s

he
et

 o
f c

el
ls 

th
at

 co
nt

ai
ns

 tw
o 

ty
pe

s o
f 

ph
ot

or
ec

ep
to

rs
: r

od
s a

nd
 co

ne
s. 

Ro
ds

 d
et

ec
t 

th
e i

nt
en

sit
y 

of
 li

gh
t a

nd
 co

ne
s d

et
ec

t c
ol

or
s.

N
ex

t, 
th

e i
nf

or
m

at
io

n 
ab

ou
t l

ig
ht

 an
d 

co
lo

r 
is 

se
nt

 to
 th

e b
ra

in
 th

ro
ug

h 
th

e o
pt

ic
 n

er
ve

 
in

 ea
ch

 ey
e. 

Th
e o

pt
ic

 n
er

ve
s a

re
 lo

ng
, t

hi
n 

bu
nd

le
s o

f t
iss

ue
 th

at
 co

nn
ec

t e
ac

h 
ey

e t
o 

th
e 

br
ai

n.
 Th

e b
ra

in
 co

m
bi

ne
s i

nf
or

m
at

io
n 

fro
m

 
bo

th
 o

pt
ic

 n
er

ve
s t

o 
fo

rm
 an

 im
ag

e.

Fi
g

ur
e 
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tr
uc

tu
re

 o
f t

he
 E

ye

C
O

R
N

E
A

P
U

P
IL

IR
IS

LE
N

S

R
E

T
IN

A

O
P

T
IC

N
E

R
V

E

Ba
la

nc
e 

 Th
e e

ar
 al

so
 co

nt
ai

ns
 th

re
e s

m
al

l s
em

ic
ir

cu
la

r c
an

al
s w

ho
se

 fu
nc

tio
n 

is 
to

 
he

lp
 th

e b
od

y 
m

ai
nt

ai
n 

its
 b

al
an

ce
 an

d 
or

ie
nt

at
io

n 
in

 sp
ac

e. 
Li

ke
 th

e c
oc

hl
ea

, t
he

 
se

m
ic

irc
ul

ar
 ca

na
ls 

ar
e fi

lle
d 

w
ith

 fl
ui

d 
an

d 
lin

ed
 w

ith
 h

ai
r c

el
ls.

 W
he

n 
yo

u 
m

ov
e 

yo
ur

 h
ea

d,
 th

e fl
ui

d 
in

 th
e s

em
ic

irc
ul

ar
 ca

na
ls 

m
ov

es
. Th

e m
ov

in
g 

flu
id

 p
re

ss
es

 o
n 

th
e h

ai
r c

el
ls,

 ca
us

in
g 

th
em

 to
 b

en
d 

in
 v

ar
io

us
 d

ire
ct

io
ns

, d
ep

en
di

ng
 o

n 
w

hi
ch

 w
ay

 
yo

ur
 h

ea
d 

m
ov

es
. W

he
n 

a h
ai

r c
el

l b
en

ds
, i

t c
re

at
es

 a 
ne

rv
e i

m
pu

lse
 th

at
 is

 se
nt

 to
 

th
e b

ra
in

. I
n 

th
e b

ra
in

, t
hi

s i
nf

or
m

at
io

n 
is 

co
m

bi
ne

d 
w

ith
 d

at
a f

ro
m

 
m

ec
ha

no
re

ce
pt

or
s i

n 
jo

in
ts 

an
d 

m
us

cle
s. 

Th
e b

ra
in

 
th

en
 si

gn
al

s m
us

cle
s t

o 
m

ak
e s

m
al

l m
ov

em
en

ts 
so

 th
at

 b
al

an
ce

 is
 

m
ai

nt
ai

ne
d.

A
U

D
IT

O
R

Y
 

C
A

N
A

L
T

Y
M

PA
N

U
M

C
O

C
H

LE
A

S
E

M
IC

IR
C

U
LA

R
 

C
A

N
A

LS

A
U

D
IT

O
R

Y
 

N
E

R
V

E

Fi
g

ur
e 
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tr
uc

tu
re

 o
f t

he
 E

ar

TH
E 

EA
R

Th
e e

ar
 is

 a 
se

ns
e o

rg
an

 w
ith

 tw
o 

fu
nc

tio
ns

, h
ea

rin
g 

an
d 

ba
la

nc
e. 

It 
co

nt
ai

ns
 sp

ec
ia

liz
ed

 
re

ce
pt

or
s c

al
le

d 
m

ec
ha

no
re

ce
pt

or
s, 

w
hi

ch
 co

nv
er

t v
ib

ra
tio

ns
 an

d 
m

ov
em

en
t i

nt
o 

ne
rv

e 
im

pu
lse

s. 
He

ar
in

g 
Th

e o
ut

er
 ea

r c
ol

le
ct

s s
ou

nd
 w

av
es

, w
hi

ch
 ar

e v
ib

ra
tio

ns
 in

 th
e a

ir.
 It

 fu
nn

el
s 

th
e s

ou
nd

 w
av

es
 in

to
 th

e a
ud

ito
ry

 ca
na

l w
he

re
 th

ey
 h

it 
th

e t
ym

pa
nu

m
, o

r e
ar

dr
um

. 
Vi

br
at

io
ns

 in
 th

e e
ar

dr
um

 ca
us

e t
hr

ee
 sm

al
l b

on
es

 to
 v

ib
ra

te
. Th

e m
ov

em
en

t o
f t

he
se

 
bo

ne
s s

et
s i

n 
m

ot
io

n 
an

ot
he

r m
em

br
an

e. 
O

n 
th

e i
nt

er
io

r s
id

e o
f t

hi
s m

em
br

an
e i

s 
a c

ha
m

be
r c

al
le

d 
th

e c
oc

hl
ea

. Th
e c

oc
hl

ea
 is

 fi
lle

d 
w

ith
 fl

ui
d 

an
d 

lin
ed

 w
ith

 d
el

ic
at

e 
m

ec
ha

no
re

ce
pt

or
s c

al
le

d 
ha

ir
 ce

lls
. Th

e m
ot

io
n 

of
 th

e m
em

br
an

e c
au

se
s fl

ui
d 

in
 th

e 
co

ch
le

a t
o 

m
ov

e. 
Th

e m
ov

in
g 

flu
id

 b
en

ds
 th

e h
ai

r c
el

ls,
 tr

ig
ge

rin
g 

a n
er

ve
 im

pu
lse

 th
at

 is
 

se
nt

 al
on

g 
th

e a
ud

ito
ry

 n
er

ve
 to

 th
e b

ra
in

, w
he

re
 it

 is
 in

te
rp

re
te

d 
as

 so
un

d.

TH
E 

M
OU

TH
 A

ND
 N

OS
E

Ta
ste

 an
d 

sm
el

l a
re

 cl
os

ely
 re

lat
ed

 se
ns

es
 th

at
 u

se
 ch

em
or

ec
ep

to
rs

 in
 th

e m
ou

th
 

an
d 

no
se

 to
 se

nd
 in

fo
rm

at
io

n 
to

 th
e n

er
vo

us
 sy

ste
m

. C
he

m
or

ec
ep

to
rs

 re
sp

on
d 

to
 ch

em
ic

al
s, 

bu
t f

or
 th

es
e r

ec
ep

to
rs

 to
 w

or
k,

 th
e c

he
m

ic
al

s m
us

t b
e d

iss
ol

ve
d 

in
 

flu
id

—
sa

liv
a i

n 
th

e m
ou

th
 o

r m
uc

us
 th

at
 li

ne
s t

he
 n

os
e, 

fo
r e

xa
m

pl
e, 

or
 m

oi
stu

re
 

in
 th

e a
ir.

 H
av

e y
ou

 ev
er

 n
ot

ic
ed

 th
at

 aft
er

 a 
ra

in
sto

rm
 y

ou
 ar

e m
or

e a
w

ar
e o

f 
ea

rt
hy

 o
do

rs
? Th

is 
ha

pp
en

s b
ec

au
se

 th
e r

ai
n 

ha
s d

iss
ol

ve
d 

ch
em

ic
al

s i
n 

th
e 

gr
ou

nd
 an

d 
tin

y 
w

at
er

 d
ro

pl
et

s c
ar

ry
 th

em
 to

 th
e c

he
m

or
ec

ep
to

rs
 in

 y
ou

r n
os

e.

Th
e c

he
m

or
ec

ep
to

rs
 in

 th
e m

ou
th

 ar
e l

oc
at

ed
 m

ai
nl

y 
in

 ti
ny

 b
um

ps
 o

n 
th

e t
on

gu
e c

al
le

d 
ta

st
e b

ud
s. 

Th
es

e c
he

m
or

ec
ep

to
rs

 ar
e s

tim
ul

at
ed

 b
y 

fiv
e 

se
ns

at
io

ns
—

sa
lty

, b
itt

er
, s

w
ee

t, 
so

ur
, a

nd
 u

m
am

i, 
so

m
et

im
es

 ca
lle

d 
sa

vo
ry

. 
Ch

em
or

ec
ep

to
rs

 fo
r e

ac
h 

se
ns

at
io

n 
ar

e c
lu

ste
re

d 
in

 a 
pa

rt
ic

ul
ar

 p
ar

t o
f t

he
 

to
ng

ue
. F

or
 ex

am
pl

e, 
th

e t
ip

 o
f t

he
 to

ng
ue

 is
 m

os
t s

en
sit

iv
e t

o 
sw

ee
t. 

Ta
ste

 an
d 

sm
el

l r
ei

nf
or

ce
 ea

ch
 o

th
er

—
th

in
k 

ab
ou

t h
ow

 if
 y

ou
r n

os
e i

s s
tu

ffe
d 

up
 fr

om
 a 

co
ld

, y
ou

r s
en

se
 o

f t
as

te
 is

 d
im

in
ish

ed
 as

 w
ell

. 
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Taking Notes in Textbooks 
 Write and underline each heading.

 Write down the main idea & supporting details for each paragraph.

 Keep your notes short and easy to read.
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What’s wrong with these notes? 

Sample 1: 

Sample 2: 
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Reading Speed Grids 
Where the Red Fern Grows: 8.5 words per line 

# of 
lines 

Reading 
Speed 

# of 
lines 

Reading 
Speed 

# of 
lines 

Reading 
Speed 

# of 
lines 

Reading 
Speed 

1 8.5 16 136 31 264 46 391 
2 17 17 145 32 272 47 400 
3 26 18 153 33 281 48 408 
4 34 19 162 34 289 49 417 
5 43 20 170 35 298 50 425 
6 51 21 179 36 306 51 434 
7 60 22 187 37 315 52 442 
8 68 23 196 38 323 53 451 
9 77 24 204 39 332 54 459 

10 85 25 213 40 340 55 468 
11 94 26 221 41 349 56 476 
12 102 27 230 42 357 57 485 
13 111 28 238 43 366 58 493 
14 119 29 247 44 374 59 502 
15 128 30 255 45 383 60 510 

Conducting a Timing in a Non-Class Book 
1. First figure out how many words per line your book has. Choose a full line of text (not a

short or indented line). Count all the letters, punctuation marks, and spaces in that line,
divide by 6, and round to the nearest whole number. That is the average words per line for
your book.

2. In your book, mark where you’ll begin reading and read for exactly one minute.

3. Count the number of lines you read during the minute. Multiply the number of lines by the
number of words per line from Step 1. This is your reading speed. For example, if you read
16 lines in a book that has 11 words per line, your reading speed would be 16 x 11, or 176
words per minute.
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