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Dear Student, 
Each lesson should take approximately an hour to complete. For most lessons you will need 
something to write with, notebook paper and blank paper (for drawing). The chart below will 
help you keep track of the lessons as you complete them. You do not have to go in order. 
 

Lesson Page Topic 
Date 

Completed 

1 1 Environmental Impacts  
2 5 Building a Water Tower  
3 7 Graphing Practice  
4 11 Oceans on the Move  
5 16 New Artificial Spider Silk  
6 20 CER and the Corona Virus  
7 22 Your Carbon Footprint  
8 25 Data Literacy  

 

 

Name:   ________________________ 
 

School:   ________________________ 
 

Teacher: ________________________ 
 



Materials Needed: 

• Notebook Paper

• Pen or Pencil

• Colored pencils (optional)
Instructions 

1. Quick-Write.
On notebook paper, respond to the following prompt.
Prompt: Other than the grocery store, where do you think your fresh food like
vegetables and fruit comes from? How do you know? And if you aren’t sure where it
comes from, where do you think it comes from? Write for at least 3 minutes.

2. (20 minutes)
Read the article, “Environmental impacts of agricultural changes.” Use the CUBS
strategy. You may write directly on the document. See CUBS Sample below.
C – circle a claim made by the author of the document
U – underline any evidence supporting the claim
B – box any unknown words
S – write any side comments in the margins.

3. (10 minutes) Complete the Quiz at the end of the article. You may refer back to the
document.

4. (17 minutes) Complete a graphic representation of one of the ideas from the article. Use
a blank piece of paper and if possible, at least three different colors.

 
 

CUBS Sample 

Impact of 
Agriculture 

Write 5 complete 
sentences in a  
paragraph. 

Include title 

Draw a picture that represents one of the 
impacts that agriculture has on the 
environment. 

Write a paragraph of at least 5 sentences that 
describes your picture. Try to use at least 3 
new vocabulary words from the article. 
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Lesson 1
Environmental Impacts



Image 1. Terraced rice fields in Bali, Indonesia. These layered 
fields work well for rice crops, which must be grown in a flooded 
area. This is one agricultural method. Photo by: Cyril Ruoso/
NaturePL/Science Source

People have continuously managed to grow more food. Over the years, farmers and scientists have 
discovered ways to grow crops stronger, bigger and faster. This has drastically increased in the 

amount of food we produce.

These huge increases in food have allowed the world's population to grow. In fact, it has 
quadrupled over the last century. As the population grows, so does the amount of space that we 
need to feed people. In 2016, farmers used more than 7 million square kilometers (2.7 million 
square miles) to grow corn, wheat, rice and other grains. That's nearly half of all cropland on the 
planet.

In the coming decades, feeding a growing population will become more difficult. Greenhouse gases 
are heating the Earth. This has led to an increase in droughts and heavy rains. These changes in 
global climate -- known as climate change -- may make growing food more difficult. Modern 
agriculture is also partly responsible for its own problems. Farmers often use methods that are not 
sustainable. Farming sustainably means not using too many of the Earth's natural resources or 
harming ecosystems. It ensures that future generations can meet their needs, too. Sometimes, 
farmers are only able to grow a lot of food in ways that harm ecosystems. 

There are many ways in which agriculture harms ecosystems. Three main ways are irrigation, 
animal grazing and chemical fertilizers. 

Irrigation

Worldwide, 70 percent of the freshwater that people use goes to agriculture. Much of this water is 
used for irrigation, or the process of watering crops through pipes, canals and sprinklers. Irrigation 
is necessary for growing a lot of food. Experts think that agricultural water use will need to increase 
15 percent or more by 2050. It will have to increase to feed the growing population.

Environmental impacts of agricultural changes
By National Geographic Society, adapted by Newsela staff on 03.02.20
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Irrigation has consequences for the environment. One major consequence is draining water out of 

rivers and underground water systems. Irrigation can also cause floods, which create soil 

conditions that poison plant roots. In areas where water has been drained, the soil can become too 

salty. This also harms plant growth. 

Irrigation also increases water evaporation, or the process that turns liquid into gas. This affects 

air temperature and pressure. It also affects moisture in the air. Studies have shown that irrigation 

can change rainfall thousands of miles away from the irrigated areas. 

Animal Grazing
A huge amount of agricultural land is used for cows and other animals. In the western U.S., 
hundreds of millions of acres are set aside for animal grazing. When animals graze, they eat grass 
in pastures. 

Farm animals are responsible for a large part of greenhouse gas emissions. Greenhouse gases trap 
heat in Earth's atmosphere. This causes the Earth to warm. Methane and carbon dioxide are two 
major greenhouse gases. Cows and their manure are responsible for releasing huge amounts of 
methane. Land use and destruction also lead to the release of carbon dioxide into the atmosphere. 

In addition, overgrazing is a major problem for environmental sustainability. In some places, land 
is grazed so heavily that grasses are unable to grow back. Their root systems can get very damaged. 
Certain types of native plants might die off.

Cows often concentrate near streams and other water ways. Together, overgrazing and cow waste 
can pollute water sources. Cows can also destroy soil. Then, the soil gets swept away by wind and 
water. 

Chemical Fertilizers

Modern agriculture depends on chemical fertilizers. These are compounds that farmers spread 
over crop fields or into dirt. They contain nutrients that plants need to grow, such as nitrogen and 
phosphorus.

Chemical fertilizers have helped double how much food we can produce. But they have also 
increased nitrogen and phosphorus levels in the environment. About half the nitrogen in chemical 
fertilizers escapes from crop fields. It finds its way into the soil, air and water. 

Large amounts of nitrogen and phosphorus harm ecosystems. Ecosystems become loaded with too 
many nutrients. This causes algae, or water plants, to grow in water bodies. This process is called 
eutrophication. When the algae decay, they use up the oxygen in the water. This leaves very little 
oxygen for other plants and animals in the water. These areas of little to no oxygen are called

"dead zones" because organisms die without oxygen. 

As the population continues to grow, it might become more difficult to feed people. We will likely 
have to find more sustainable ways of farming.
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This article is available at 5 reading levels at https://newsela.com.

Quiz

1 Select the answer choice that summarizes the article.

(A) The massive increase in the global population over the last hundred years has been enabled by
revolutionary agricultural technologies.

(B) Irrigation is one of humanity's oldest agricultural technologies, but its overuse in many areas is now
threatening soil quality and weather patterns.

(C) Many agricultural technologies have greatly increased the global population, but their overuse
contributes to climate change and threatens future agricultural health.

(D) Although many technologies have increased the world's agricultural output, our current global
agricultural system relies almost completely on the use of chemical fertilizers.

2 Read the following paragraph from the article.

Farm animals are responsible for a large part of greenhouse gas emissions. Greenhouse gases
trap heat in Earth's atmosphere. This causes the Earth to warm. Methane and carbon dioxide are
two major greenhouse gases. Cows and their manure are responsible for releasing huge
amounts of methane. Land use and destruction also lead to the release of carbon dioxide into the
atmosphere.

How does this paragraph support the MAIN idea of the article?

(A) It provides examples of some of the most dangerous types of greenhouse gases.

(B) It explains how extensive cattle grazing contributes to land destruction and climate change.

(C) It describes the increase in agricultural production as a result of animal grazing.

(D) It illustrates some of the main advantages and disadvantages of intensive animal grazing.

3 According to the section "Chemical Fertilizers," HOW do fertilizers affect ecosystem health?

(A) They overload ecosystems with specific nutrients that can become harmful to other life at high levels.

(B) They release powerful greenhouse gases such as carbon dioxide that contribute to climate change.

(C) They allow farmers to double their output of important staple crops such as corn and wheat.

(D) They contribute to the deterioration of the global freshwater supply and can alter weather patterns.

4 What is the relationship between agricultural productivity and ecological sustainability?

(A) Technologies to increase agricultural productivity have also increased our ecological sustainability.

(B) Most current technologies designed to increase agricultural productivity are harmful to ecological
sustainability.

(C) As agricultural productivity decreases, so do food system's ecological sustainability.

(D) To increase agricultural productivity, we will need to be more conscious of ecological sustainability.
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Materials Needed: 

• Notebook Paper

• Pen or Pencil

• Colored pencils (optional)

• Bottle of Water

• Three sheets of paper
Instructions 

1. Observe and Write (5 minutes)
Study the picture to the right. Answer the following
prompts in your notebook:
What do you see? What do you wonder? Write at least 3
things you see and at least 3 things you wonder about.

2. Build a Model (15 minutes)
Materials: one unopened bottle of water, 3 sheets of paper
- Design a stable water tower
- Criteria

o Gravity Fed (water will come from the bottom)
o It must gain enough height to access all the water in the container (don’t open it!)
o Water bottle may not touch the table
o Use only the two supplies (no tape, no glue, etc). You may cut the paper.

3. Draw A Model (5 minutes) In your notebook, sketch a picture of your water tower
- Label the parts
- Label the forces involved

4. Read the article How Buildings Balance Forces  (10 minutes)
5. Revise your Model In your notebook, revise your model. You can delete parts of the model, relabel

parts and/or add parts.
6. Share your Model (10 minutes)

Find a family member, friend or neighbor to share your model. Ask them, “What modifications should I
make? Will it work? Obtain their ideas on how you can improve your model.

7. Redesign your Model (5 minutes)
Based on your conversations with others, redesign and/or rebuild your water tower.

8. Reflection (5 minutes). Write a 5 sentence response to the following prompt.
The challenge of bringing clean water to refugees is far more complex than just designing towers. What
other challenges would scientists and engineers need to solve to bring clean water to refugees?
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Lesson 2
Building a Water Tower



How Buildings Balance Forces

by Chris Woodford 

All kids like building things! Whether we're stacking LEGO blocks 
or playing cards in the living room, sticks in the forest, or 
sandcastles on the beach, we're all architects and builders at 
heart. Think back to the last time you made something in this way. 
What was the biggest problem you faced? One of the things that 
would have worried you was the possibility of your building 
toppling over once it reached a certain height. That's also true in 
the real world, where the number one problem any building faces 
is keeping their structure upright.

Now gravity usually pulls things straight downward, but it can act in other ways too. Suppose you built a 

really tall brick wall. We can think of gravity acting on it in two different ways. We can see it as a collection of 

separate bricks, with gravity pulling on each one separately. Or we can think of it as a solid wall with gravity 

pulling on the whole thing, just as though all its mass were packed into a single point in its center. The place 

where an object's mass seems to be concentrated is called its center of gravity. For a simple brick wall, the 

center of gravity is slap bang in the middle of the central brick.   

So what makes a wall fall over? If the center of gravity is over to one side (if we've not built the wall straight 

or if we've built it on sloping ground), the force of gravity acting down will produce a turning effect called a 

moment (or torque.) If the moment is small, the mortar between the bricks can resist it and keep the 

wall upright. But if the moment is too large, the mortar will break apart, the bricks will topple, and the wall 
will collapse. One way for the moment to become too large and the wall to fall is for the center of gravity to 
be outside the area of the base of the wall.  

Now this doesn't just apply to single walls: it applies to entire buildings. If a skyscraper is 200 m (650 ft) tall 
and a gale blows it hard at the top, there's a huge turning force trying to tip the whole building over to the 
side. That's why tall buildings need deep foundations (where a significant part of the building is constructed 
underground to support the part that's above ground). If something tries to push the top the building to one 
side, the foundations effectively resist and push it back in the opposite direction! In other words, they help to 
counter the moment (or torque) that would make a building topple to one side. 

To make a building that is both strong and hollow, we need to put horizontal and vertical structures together 
to do different jobs. For example, the outside walls usually play a vital part in keeping the building up, while 
the inside walls help to separate one room from another and the floors (which are often ceilings too) give us 
something to stand on. But it's not quite that simple when you start to think about forces. Imagine you're 
sitting on a sofa in the middle of the floor on the top story of a large house. If there's no wall directly 
underneath the floor where you're sitting, what stops the sofa crashing through the floor? The total 
gravitational force acting downward (the weight of your body, the weight of the sofa, and the weight of the 
floor) is transmitted sideways through the structural members of the floor (which may be anything from 
simple wooden bars called joists to heavy metal ones known as girders) to the walls at the side. The force 
then channels down through the walls to the floor. According to Newton's laws of motion, the force of the 
walls pushing down on the floor (gravitational force) is exactly balanced by an "equal and opposite" force 
when the floor pushes up on the wall (the normal force)! 
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Bar Graph

• Best for: Comparing di fferent groups
• Example: Comparing how students

get to school in elementary, middle
and high school

Pie Chart

• Best for: Comparing parts of a whole
• Example: Showing the percentage of

students that use each transportation
type to get to school

Line Graph

• Best for: Showing change over time
• Example: Showing how the percent

of students getting school l unch
changes throughout the school year

Scatter Plot

• Best for: Showing correlation
between variables, often used when
looking at larger data sets

• Example: Comparing assignment
completion to test score

Created by Erin Sadler
SadlerScience.com 1

Lesson 3
Graphing Practice

Instructions
1. Study the 4 graph examples and the Parts of a Graph.
2. Complete the 4 samples.
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Review Parts of a Graph
Title

x – axis 
label

y – axis 
label

Key

Parts of a Graph

• Title: The title should be found on all graphs.  The title should summari ze the information
that is being represented on the graph.

• Independent Variable: The independent variable is found on the x-axis.  It is the variable
that is deliberately changed or by the person running the experiment.

• Dependent Variable: The dependent variable is found on the y-axis.  The dependent variable
changes because of changes in the independent variable.

• Axis Labels: axis labels show what is being tracked on each axis.
• Key: Keys show what di fferent colors on a graph represent.  Usually, a key is only found on

a bar graph or pie chart, unless mul ti ple trials are being tracked on a line graph or scatter
plot.

* A pie chart will require a title and often a key, but will not require axis labels because pie
charts do not contain an x or y axis.

Created by Erin Sadler
SadlerScience.com 2

Graphing Data 
Review the following situations and graph the data using the information provided about graphic data.  There 
is a light grid for each graph, even if you should create a pie chart.  When creating a pie chart, you can 
approximate the values on the pie.
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1. The foll owing data has been collected about the number of mushrooms
found at Sequoia Park by month. Students would like to create a graph to
show a comparison. Answer the foll owing questions and graph the data
using the appropriate graph type.

Month # mushrooms

October 2

November 6

December 7

January 12

February 13

March 13

April 10

May 2

Graphing Data 

• Why did you select this type of graph?
_________________________________

Title:

Independent Variable:

Dependent Variable:

Graph Type:

2. Megan’s family recently drove from San Francisco to San

Diego, a tri p which took 8 hour.  Megan tracked the family’s 

average speed on the tri p.  

Time in Hours Speed in MPH

1 55

2 65

3 60

4 65

5 65

6 55

7 45

8 55

Title:

Independent Variable:

Dependent Variable:

Graph Type:

• Why did you select this type of graph?
_________________________________
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3. The foll owing data when students created a survey about bike safety.

The students were asked how often they wear a bike helmet.  The percent 

of students who selected each response is in the table below.

• Graph Title:

• Independent Variable:

• Dependent Variable:

• Graph Type:

Response % of Students

Always 13%

Sometimes 37%

Rarely 24%

Never 26%

Choose either the grid or the ci rcle based on the graph type you have chosen.

4 . The foll owing students were
surveyed in order to find out how
much time they spend on thei r phone
per day (in hours) and the number of
assignments that are missing in all
thei r classes combined.  Each plot point
represents the score of another
student.

• Graph Title:

• Independent Variable:

• Dependent Variable:

• Graph Type:

Screen Time per 
day in hours

# Missing 
Assignments

0 0

0 2

1.5 1

2.5 2

3 3

4.5 7

4 5

1 2

3 1

3.5 4

6 13

2 1

1.5 3

3 4

2 2

• Why did you select this
type of graph?
____________________
_____________
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Lesson 4
Continents on the Move?

In the early 1900s, a man named Alfred Wegener studied a variety of geological puz-zles around the Earth. He 
wondered if they might all be clues to the past. Three of his puzzles are described below.

A. Mountain Ranges
The Appalachian Mountains are a very old mountain range that runs along the eastern United States. Mountains that
are very similar in age and formation run through the British Isles and Northern Europe. There are no
mountains in the ocean between them. Wegener wondered what would have crumpled the land into mountains in
two places while leaving the ground beneath the ocean untouched. Look at the two maps in Figure S6.1

Figure S6.1. Mountains Running Through the British Isles and Northern Europe

Materials Needed:
• Notebook
• Pen or Pencil
• Scissors, tape and or glue (optional)

Instructions:
1. Read the excerpt below (3 minutes)

2. In your notebook, respond to the prompt (5 minutes) How does
combining the continents solve the problem of how the mountain range
could have formed? Answer in at least 3 sentences.
3. Read the excerpt below (3 minutes)

As glaciers move across land, they leave scars and scratches in the rock that show the direc-tion they are 
moving. Wegener was puzzled by the presence of glacial scarring in places that seemed too close to the 
equator to have ever been cold enough for glaciers. He also noticed that the scars all showed movement 
in the same general direction. Look at the map in Fig-ure S6.2. Dark areas show where there is evidence 
of glaciers, and arrows show the direction of movement.

Figure S6.2. Glacier Movement
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4. In your notebook, respond to the following prompt (5 minutes)
How could you arrange the continents to solve Wegener’s two puzzles: that the areas with

glaciers are far away from each other and that some of the areas with glaciers are very near the 
equator? Answer in at least 3 sentences.

C. Fossils

A third puzzle had to do with the locations of fossils that dated back to about 
225 million years ago. Take Glossopteris. It was a plant: it couldn’t pick itself up 
and walk to new places. Its spores were fragile and wouldn’t survive a long trip. 
Birds hadn’t evolved yet, so there were no animals to carry the plant across the 
ocean. Yet collections of Glossopteris fossils are located on all of the southern 
continents. The same was true of several other fossils from that time period. 

6. Use the cutouts of the locations where fossils were found to find a possible
arrangement of the land around 225 million years ago
Draw or trace your shapes to create a diagram of the arrangement you come up
with. You may also glue or tape your shapes in your notebook. (8 minutes)

Fossil Puzzle

5. Cut out the shapes below in the Fossil Puzzle. Only cut the continents. (5 minutes)
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REMEMBER YOUR CODES
! This is important.
 I knew that.
X This is different from what I thought.
? I don’t understand.

Wegener’s Bold Claim
Alfred Wegener was puzzled. He studied cli-
mates—ancient climates, to be exact. One 
bit of information had bothered him for a 
long time. The parts of the world that had 
coal were not where they should have been. 
Coal forms in tropical areas where dead 
ferns and other warm-weather plants have 
been compressed into rock over millions of 
years. But Wegener knew that coal deposits 
were found in places too close to the Arctic 
to have ever been warm enough for tropi-
cal plants. There were even coal deposits 
beneath the frozen tundra in Siberia.

Glaciers bothered him, too. At about the 
same time that coal was forming in places 
it didn’t belong, there seemed to have been 
glaciers in places they didn’t belong. Gla-
ciers leave behind rock deposits as they 
move and sometimes leave deep scratches 
in the bedrock. Wegener saw evidence of 
glaciers in places that were too hot for ice.

As he read the work of other scientists, 
he learned about other puzzles. The Appalachian 
mountain range started in North America, 
seemed to disappear at the edge of the 
ocean, and start up again in Europe. Identi-
cal fossils of plants and animals that could 
not swim across the ocean were spread 
across multiple continents. These fossils 
all dated from about the same time period. 
Later fossils from those areas were quite 
different.

Wegener suspected the continents had 
moved. But how could whole continents 
move? If he proposed such a thing, he 
would risk looking crazy.

_________________________________________

Pioneer or Daredevil?
Wegener was no stranger to risk. Even as 
he thought about his puzzles, he was off on 
daring explorations. At age 26, he and his 
brother set a hot air balloon record, staying 
aloft for more than two days. That sounds 
minor in today’s world of easy air travel, but 
back then it meant hanging loosely above 
the Earth in a fragile wooden basket—with 
only a rough ability to navigate—and hoping 
that your balloon did not tear or break and 
send you plunging back to Earth.

Wegener worked on 
his continental drift theory 
over the long winter of 
1913. He and his research 
partner were the first 
explorers to spend the 
whole winter in the center 
of Greenland. They wore 
thick coats (Figure S6.3). 
They built themselves a 
shelter out of plywood 
and packed it in snow 
for insulation. It was only 
about the size of a two-car 
garage, and they shared it 
with the five ponies that 
had hauled in their build-
ing materials. Survival 
was not guaranteed. On 
his previous expedition 
to Greenland, three of 
Wegener’s colleagues had 
frozen to death on the trip home.

When he got home from Greenland, he 
got ready to share his ideas on continental 
drift. It was a good thing Wegener was tough.

Figure S6.3. Thick Coat Worn 
by Wegener in Greenland

7,7. Read the article "Wegener's Bold Claim" below (10 minutes) Annotate the article using the following 
codes:
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a baseball (Figure S6.4). The rocks that 
made up these mountains were some of 
the youngest on Earth. It appeared that the 
floor of the ocean was pulling apart, and 
magma from deep in the Earth was oozing 
up to form mountains. Suddenly Wegener’s 
idea didn’t seem so crazy. Only, it wasn’t 
just continents moving around the Earth 
and having to plow through the ocean. The 
whole crust of the Earth was broken into 
plates that could slide, ever so slowly, into 
new places. As technology has improved, 
geologists have even confirmed plate 
movement using measurements from satel-
lites in space.

Wegener did not live to see his theory 
accepted. He continued researching and 
rewriting his book for the rest of his life. But 
he also poured himself into climate research 
in Greenland, and his work there was well 
accepted. In fact, he died there on his fourth 
expedition in 1931 when he was returning 
from having delivered supplies to friends 
who would have been stranded at their 
research post without enough food for the 
winter. His friends buried him in the snow 
and returned later to post a grave marker. 
Perhaps he is vindicated now, resting 
beneath the ice in Greenland as the entire 
North American plate crawls, centimeter by 
centimeter, toward the Pacific Ocean.

Figure S6.4 Locations of Mountains Across the Ocean Floor

))
)

)

)))

))
))

))))))))))(
(

Central
Indian
Ridge

M
id-Atlantic 

R
id

g
e

Juan de Fuca
Ridge

Ea
st

Equator

Southwest 
 In

dian  R
idge    

Pacific  A
ntarctic

  Ridge

Pa
ci

fic
   

 R
is

e

Southeast    Indian   Ridge 

Challenging the Hot Potato
He wasn’t the first scientist to wonder 
about the continents. Others had noted that 
South America and Africa look an awful lot 
like they should fit together. But Wegener 
was the first to compile evidence from sev-
eral science areas and put forth the claim 
that, in fact, the continents had moved. 
In 1915, he published The Origin of Con-
tinents and Oceans. Among other things, 
it proposed that mountains were formed 
by continents crashing into each other and 
folding the Earth up.

________________________________________

Geologists were not impressed. Who 
was this climate scientist claiming to tell 
them about the history of the Earth? It’s 
not that they had everything figured out. 
The current theory in geology was that the 
crust of the Earth was cooling and moun-
tains formed because the land was wrinkling 
like the skin of a baked potato. Geologists 
knew their theory had a problem, because 
mountains should be everywhere instead of 
mostly at the edges of continents. But they 
were not going to let an outsider change 
their views. They also had a valid criticism 
of Wegener’s idea. He couldn’t figure out 
what force would be strong enough to pro-
pel the continents across the ocean floor. 
At a conference held to discuss continental 
drift, geologist after geologist took the floor 
to ridicule Wegener. For years, Wegener’s 
idea was a joke among geologists, and 
comparing someone to Wegener was con-
sidered an insult.

Sea Floor Spreading
His evidence wasn’t going away, however. 
And after World War II, a new piece of 
the puzzle was found. When governments 
were mapping the ocean floor in order to 
steer their submarines, they found enor-
mous mountains that stretched across the 
middle of each ocean like the stitching on 

8. In your notebooks, respond to the following prompt. (5 minutes) Answer in a 
least 5 sentences.
Do scientists ever change their minds about how something on Earth works? What 
helped scientists eventually accept Wegener’s claim?

9. Complete the following "Seafloor Spreading" Worksheet. (10 minutes)
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Seafloor Spreading

Wegener’s theory of continental drift has developed into the modern theory of plate tectonics. 
The diagram above shows the movement of plates in the ocean and at the border of an ocean 
and a continent. 

Questions
1. Arrows in diagrams can have different meanings. This diagram has two types of arrows.
Draw a line to match the arrow type with what it is doing in the diagram.

Thin black arrows

Large white arrows

____  pointing to something important that you should 
notice

____ showing the direction that something is moving
____ giving the name of an object in the picture
____ showing that one thing turns into something else

2. Draw your own arrow on the diagram to label where the newest rock is forming.

3. What kind of rock would you expect to find in the mountains of a mid-ocean ridge (sedi-
mentary, igneous, or metamorphic)?

4. Oceanic crust is denser than continental crust. What happens to oceanic crust when it
meets continental crust?

5. In this diagram, what two features form when oceanic crust meets continental crust?
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Materials Needed: 

• Notebook Paper

• Pen or Pencil

• Colored pencils (optional)
Instructions 

1. Quick-Write.
On notebook paper, respond to the following prompt.
Prompt: What types of spiders do you encounter on a regular basis? Do you know the
types of spiders they are and the type of webs they produce? Write for at least 3
minutes.

2. (20 minutes)
Read the article, “New artificial spider silk: stronger than steel
and 98 percent water.” Use the CUBS strategy. You may write directly on the document.
See CUBS Sample below.
C – circle a claim made by the author of the document
U – underline any evidence supporting the claim
B – box any unknown words
S – write any side comments in the margins.

3. (10 minutes) Complete the Quiz at the end of the article. You may refer back to the
document.

4. (17 minutes) Complete a graphic representation of one of the uses of spider’s webs
from the article. Use a blank piece of paper and if possible, at least three different
colors.

 
 

CUBS Sample 

Use of Spider 
webs 

Write 5 complete 
sentences in a  
paragraph. 

Include title 

Draw a picture that represents one 
of the uses of spider webs. 

Write a paragraph of at least 5 sentences that 
describes your picture. Try to use at least 3 
new vocabulary words from the article. 
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New Artificial Spider Silk



Now, researchers at the University of Cambridge have created a new material that mimics spider 
silk's strength, stretchiness and energy-absorbing capacity. This material offers the possibility of 
improving on products from bike helmets to parachutes to bulletproof jackets to airplane wings. 
Perhaps its most impressive property? It's 98 percent water.

Copying Spider Silk

Darshil Shah is one of the researchers. He is an engineer at Cambridge's Centre for Natural 
Material Innovation. "Spiders are interesting models because they are able to produce these 
superb silk fibers at room temperature using water as a solvent," says Shah. Spiders evolved this 
process over hundreds of millions of years, Shah said. So far, humans have not been able to copy 
it.

The lab-made fibers are created from a material called a hydrogel. It is 98 percent water and 2 
percent silica and cellulose. The latter two parts are held together by molecules called 
cucurbiturils that serve as "handcuffs." The silica and cellulose fibers can be pulled from the 
hydrogel. After 30 seconds or so, the water evaporates. Only the strong, stretchy thread is left 
behind.

The fibers are extremely strong — though not quite as strong as the strongest spider silks. 
Significantly, they can be made at room temperature without chemical solvents. This means that 
if they can be produced at scale, they have an advantage over other synthetic fibers, such as nylon. 
Synthetic fibers require extremely high temperatures for spinning. This makes textile production 
one of the world's dirtiest industries. The artificial spider silk is also completely biodegradable. 
And since it's made from common, easily accessible materials — water, silica and cellulose — it 
has the potential to be affordable.

New artificial spider silk: stronger than steel
and 98 percent water
By Emily Matchar, Smithsonian.com, adapted by Newsela staff on 08.09.17

A spider works on its web as an early 
morning dew highlights the thin strands of 
silk. Photo from: Getty

The silk of the humble spider has some 

pretty impressive properties. It's one of 

the sturdiest materials found in nature, 

stronger than steel and tougher than 

Kevlar. It can be stretched several times 

its length before it breaks. For these 

reasons, replicating spider silk in the lab 

has been a bit of an obsession among 

materials scientists for decades.
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Future For Protective Fabrics
The material can absorb great amounts of energy. 
Researchers think it could potentially be used as a protective 

fabric.

"Spiders need that absorption capacity, because when a bird 

or a fly hits their web, it needs to be able to absorb that," 

Shah explains. If not, the web would break. 

Thanks to this quality, the new material may eventually be 

used in bulletproof vests or other protective military 

clothing. "That would be an exciting application," Shah says.

Other potential applications include sail cloth, parachute fabric, hot air balloon material, and bike or 

skateboard helmets. The material is also biocompatible. This means it could be used inside the human body 

for things like stitches.

The fibers could also be modified in a number of interesting ways, Shah says. Replacing the cellulose with 

various polymers could turn the silk into an entirely different material. The basic method could be replicated 

to produce low-heat, no-chemical-solvents-needed versions of many fabrics. This could make the production 

of artificial fibers more environmentally friendly, Shah says.

Shah and his team are far from the only scientists to work on artificial spider silk. Silkworms can be farmed for 

their silk, but spiders cannot. They are cannibals who wouldn't tolerate the close quarters necessary for 

farming. So turning to the lab is the only way to get significant quantities of the material. 

Scaling Up

Every few years brings headlines about new inroads in the process. A German team has modified E-coli 
bacteria to produce spider silk molecules. Scientists at Utah State University bred genetically modified "spider 
goats" to produce silk proteins in their milk. The U.S. Army is testing "dragon silk" produced via modified 
silkworms for use in bulletproof vests. Earlier this year, researchers at the Karolinska Institute in Sweden 
published a paper on a new method for using bacteria to produce spider silk proteins in a potentially 
sustainable, scalable way. And this spring, California-based startup Bolt Threads debuted bioengineered 
spider silk neckties at the SXSW festival. Their product is promising enough to have generated a partnership 
with the outdoor manufacturer Patagonia.

But mass-producing synthetic spider silk has proven difficult. An article published in Wired magazine in 2015 
pointed this out. "So far, every group that's attempted to produce enough of the stuff to bring it to the mass 
market, from researchers to giant corporations, has pretty much failed," the article reports.

This is the challenge Shah and his team are facing right now.

"Currently we make around a few tens of milligrams of these materials and then pull fibers from them," he 
says. "But we want to try and do this at a much larger scale."

To do so, the team is working on a robotic device to pull and spin fibers more quickly and at a larger scale than 
previously. They've had some success, Shah says. The team will continue to explore the process.

"We're still in the early stages of research," he says.
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This article is available at 5 reading levels at https://newsela.com.

Quiz

1 Read the section “Copying Spider Silk.”

Select the sentence that suggests that scientists still have NOT perfectly copied spider’s silk.

(A) Spiders evolved this process over hundreds of millions of years, Shah said.

(B) The latter two parts are held together by molecules called cucurbiturils that serve as “handcuffs.”

(C) The fibers are extremely strong — though not quite as strong as the strongest spider silks.

(D) This means that if they can be produced at scale, they have an advantage over other synthetic fibers,
such as nylon.

2 Which sentence shows Shah’s MAIN problem?

(A) Synthetic fibers require extremely high temperatures for spinning.

(B) This makes textile production one of the world’s dirtiest industries.

(C) The artificial spider silk is also completely biodegradable.

(D) But mass-producing synthetic spider silk has proven difficult.

3 Which detail BEST supports the article’s central idea?

(A) The silk of the humble spider has some pretty impressive properties. It’s one of the sturdiest materials
found in nature, stronger than steel and tougher than Kevlar. It can be stretched several times its length
before it breaks. For these reasons, replicating spider silk in the lab has been a bit of an obsession
among materials scientists for decades.

(B) The fibers could also be modified in a number of interesting ways, Shah says. Replacing the cellulose
with various polymers could turn the silk into an entirely different material. The basic method could be
replicated to produce low-heat, no-chemical-solvents-needed versions of many fabrics.

(C) Shah and his team are far from the only scientists to work on artificial spider silk. Silkworms can be
farmed for their silk, but spiders cannot. They are cannibals who wouldn’t tolerate the close quarters
necessary for farming. So turning to the lab is the only way to get significant quantities of the material.

(D) Every few years brings headlines about new inroads in the process. A German team has modified E-coli
bacteria to produce spider silk molecules. Scientists at Utah State University bred genetically modified
“spider goats” to produce silk proteins in their milk. The U.S. Army is testing “dragon silk” produced via
modified silkworms for use in bulletproof vests.

4 Which sentence from the article would be MOST important to include in a summary of the article?

(A) This material offers the possibility of improving on products from bike helmets to parachutes to
bulletproof jackets to airplane wings.

(B) This could make the production of artificial fibers more environmentally friendly, Shah says.

(C) Earlier this year, researchers at the Karolinska Institute in Sweden published a paper on a new method
for using bacteria to produce spider silk proteins in a potentially sustainable, scalable way.

(D) Their product is promising enough to have generated a partnership with the outdoor manufacturer
Patagonia.
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Materials Needed: 

• Notebook Paper

• Pen or Pencil

• Colored pencils (optional)
Instructions 

1. Observe the picture.
On notebook paper, respond to the following
prompt.
Prompt: What do you think is going on with the
picture? What makes you say that?  Write for at
least 3 minutes.

2. (20 minutes)
Read the article, “The Coronavirus: What Scientists Have Learned so Far.” Use the CUBS
strategy. You may write directly on the document.
C – circle a claim made by the author of the document
U – underline any evidence supporting the claim
B – box any unknown words
S – write any side comments in the margins.

3. Use the Claims-Evidence-Reasoning Graphic Organizer to support one of your claims. (20
minutes)
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Lesson 6
CER and the Corona Virus



Adapted'from'Gallagher,'K.'(2011)'Write&Like&This.'Portland,'ME:'Stenhouse'Publishers'
CER'worksheet'by'Eric'Brunsell,'University'of'Wisconsin'Oshkosh'
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Materials Needed: 

• Notebook Paper

• Pen or Pencil

• Colored pencils (optional)
Instructions 

1. Quick-Write (3 minutes)
On notebook paper, respond to the following prompt.
Prompt: What is the greenhouse effect? Write at least three sentences.

2. Read the following passage (8 minutes)
Greenhouse gases exist in the atmosphere surrounding the Earth and keep it warm. (See
Figure 1.) This diagram shows the path of energy. The sun gives o energy that is
absorbed by the Earth. This is how our planet gets heat. Some of this heat is radiated
back to space, meaning it leaves the Earth and goes out to space. When this heat travels
back to space, it must pass through the Earth's atmosphere. Gases in the atmosphere
absorb some of this heat, keeping the air around us warm. We call this effect the
greenhouse effect and these gases are called greenhouse gases because they act like
the glass roof of a greenhouse. We need these gases in the atmosphere or our planet
would become too cold for us to live on. At the same time, if too many of these gases
accumulate in the atmosphere, then not enough heat can escape and our planet gets
too warm.

The Earth is the perfect temperature for humans to live 
on. If the planet gets too hot or too cold then we will not 
be able to survive. Some human activities produce 
greenhouse gases. While it is important that we have 
some greenhouse gases in the atmosphere, too many can 
be a bad thing. When the level of greenhouse gases gets 
too high, climate change occurs. This can lead to more storms such as hurricanes and 
snowstorms and can limit our ability to grow crops for food. Scientists have created a 
term for the amount of extra greenhouse gases that people put in the air: a carbon 
footprint. 
Each of you has a carbon footprint. Your carbon footprint is the amount of greenhouse 
gases that are emitted in the air because of your activities. Many activities contribute to 
your carbon footprint such as heating your house, how you get to school, and how much 
trash you throw away. Some activities emit greenhouse gases directly, such as the gas 
from the tail pipe of the car or bus you take to school. For other activities the 
greenhouse gases were emitted elsewhere, such as at the factory where your TV was 
made or at the power plant where the power for your lights is generated. 
Today, we will do a life cycle assessment to determine your carbon footprints. This 
means that we are looking not just at the emissions you can see, but also the emissions 
that may occur far from you such as the emissions at a power plant or a factory making 
products you use. 

3. Calculate your Carbon Footprint using the Carbon Footprint Survey. (15 minutes)

Figure 1 
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Lesson 7
Your Carbon Footprint



4. Review your choices in the survey. (15 minutes) 
What changes can you make in your life to reduce your carbon footprint? Try to make some of 
these changes in the next week. Use the space below to engineer a plan to reduce your carbon 
footprint. Write at least three sentences for each. 

 
 
 
Things I will turn off: 
 
 
 
How I will get to school:  
 
 
 
 
What I will eat:  
 
 
 
 
How much I will use electronics: 
 
 
 
 
What I will recycle:  
 
 
 
 
Other things I will do:  
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Instructions: Answer the questions below, then fill in the corresponding values on the far right. Tally the 
values to find your carbon footprint. Only fill in one value for each question, unless otherwise stated.  

1. How do you get to school?
a. walk a. 0 ________ 
b. bike b. 0 ________ 
c. car c. 1115 ________ 
d. bus d. 131 ________ 
e. carpool e. 459 ________ 

2. Do you eat mostly…
a. fast food a. 4818 ________ 
b. home cooked food b. 629 ________ 

3. Do you eat mostly…
a. vegetables/fruits a. 153 ________ 
b. meat b. 644 ________ 
c. bread c. 364 ________ 

4. Do you turn off lights when you leave a room?
a. yes a. 133 ________ 
b. no b. 268 ________ 

5. Do you unplug appliances/chargers when not in use?
a. yes a. 9 ________ 
b. no b. 18 ________ 

6. How do you dry clothes?
a. hang to dry a. 0 ________ 
b. dryer b. 750 ________ 
c. both c. 375 ________ 

7. Do you turn off the water when brushing your teeth?
a. yes a. 34 ________ 
b. No b. 274 ________ 

8. Do you turn off the TV when you’re not watching it?
a. yes a. 47 ________ 
b. no b. 140 ________ 

9. Do you turn off your video game system when you’re not using it?
a. yes a. 29 ________ 
b. no b. 90 ________ 
c. don’t have/use one c. 0 ________ 

10. Do you recycle? (for this question, select all that apply)
a. magazines a. -15 ________ 
b. newspaper b. -90 ________ 
c. glass c. -7 ________ 
d. plastic d. -19 ________ 
e. aluminum and steel cans e. -86 ________ 

Add together all the values in the far right column and report here: 

Ex. Do you turn off the lights when you leave a room? 

a. Yes a. 133 __133__ 

b. No b. 268 _______ 
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Materials Needed 

• Notebook paper

• Pen or pencil

Instructions 

1. Read the background information below (3 minutes)

Background 

The number of chromosomes in the cells of organisms is different between species. For example, Adder’s-tongue ferns 
(Ophioglossum reticulatum) – named for their snake-like spore-producing stalk – have 1,440 chromosomes (720 pairs) 
and humans (Homo sapiens) have 46 (23 pairs)! The table displays chromosome numbers for various plants and animals.  
This is not a comprehensive list and should be considered a representative sample for each group.     

(Data source: https://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count) 

2. Study the data below and respond to the questions in your notebook (30 minutes)

ANIMAL 

SPECIES 

Diploid 

number of 
chromosomes 

PLANT 

SPECIES 

Diploid 

number of 
chromosomes 

Carp 104 Field Horsetail 216 

Turkey 80 Rattlesnake fern 184 

Coyote 78 Grape ferns 90 

Chicken 78 Cotton 52 

White-tailed deer 70 Pineapple 50 

Horse 64 Potato 48 

Elephant 56 Tobacco 48 

Striped skunk 50 Wheat 42 

Human 46 Mango 40 

Dolphin 44 Rice 24 

Rabbit 44 Husk Tomato 24 

Rhesus Monkey 42 Onion 16 

Lion 38 Maize 20 

Earthworm 36 Cabbage 18 

Zebrafish 26 Pea 14 

Question:  Write at least 5 statements about the data 
Example: “I notice that ____  has more diploid number of chromosomes than _____.” 
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Lesson 8
Data Literacy

https://en.wikipedia.org/wiki/Ophioglossum


3. Make a dot plot that shows the frequency of chromosome number for the two groups of organisms (plants and
animals).

4. a. Based on your plot, how would you describe the variability of chromosome number for this group of plant species?

b. How would you describe the variability of chromosome number for this group of animal species?

5. What statement can you make about the difference between chromosome numbers of plants and animals in
general?

6. Read the Article, “History of the Cell” and complete the quiz at the end of the article. (15 minutes)

Frequency 
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Image 1. An illustrative diagram of DNA's components. Photo by: Unknown/
Wikimedia

An elephant, a sunflower, and an amoeba are very different on the outside. On the inside, they are all made of 

the same building blocks. From the single cells that make up the simplest organisms to the trillions of cells 
that make up the human body, each and every living being on Earth is made of cells. This is part of cell 
theory, which has become one of the central ideas of biology. Cell theory also states that cells are the basic 
building blocks of living organisms and all cells come from other cells. This knowledge is foundational today. 
Scientists did not always know about cells, though.
It All Started With A Microscope

The discovery of the cell would not have been possible if not for advancements to the microscope. Scientist 
Robert Hooke improved the design of the existing compound microscope in 1665. His compound microscope 
used three lenses and stage light. It lit up and enlarged the specimens. Hooke placed a piece of cork under the 
new microscope. It allowed him to see something amazing. To him, the cork looked as if it was made of tiny 
pores. He came to call them "cells" because they reminded him of the cells in a monastery, where monks live.

History of the cell: Discovering the cell
By National Geographic Society, adapted by Newsela staff on 04.26.19

Not long after Hooke's discovery, Dutch scientist Antonie van Leeuwenhoek discovered other hidden, tiny 
organisms. They are called bacteria and protozoa. It was unsurprising that van Leeuwenhoek would make 
such a discovery. He was a master microscope maker. He perfected the design of the simple microscope, 
which only had a single lens. The single lens allowed it to magnify an object by around 200 to 300 times its 
original size. What van Leeuwenhoek saw with these microscopes were bacteria and protozoa. He called these 
tiny creatures
"animalcules."

Van Leeuwenhoek became very interested in these creatures. He even took a look at the plaque between his 
teeth under the microscope. He saw "little living animalcules" on his teeth, he wrote in a letter.

Cells Make Up Plants And Animals
In the 1800s, biologists began taking a closer look at both animal and plant tissues. What they learned 

advanced cell theory. Scientists could easily tell that plants were completely made up of cells. That's because 

plant cells have a layer on the outside called a cell wall. However, this was not so obvious for animal cells, 

which lack a cell wall. Many scientists believed that animals were made of "globules." German scientists 
Theodore Schwann and Mattias Schleiden studied cells. Schwann studied animal cells, and Schleiden studied 
plant cells. These scientists found key differences between the two cell types. They had the idea that cells were 
the simplest units of both plants and animals.
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Scientists Make New Cell Discoveries

A scientist named Rudolf Virchow made an important discovery in 1855. He found that all new cells are made 
by existing cells. They copy themselves.

Later, scientists began to focus on genes. Genes tell the body how to grow and work. Chromosomes are like 
threads that carry genes and sit inside cells. In the 1880s, Walter Sutton and Theodor Boveri discovered the 
purpose of chromosomes. They are responsible for passing down genes from one generation to the next. This is 
why children look like their parents.

The discovery of the cell continued to be important for science in the 1900s.

Scientists discovered stem cells. Stem cells are simple cells. They still have to develop into cells with 

more specific jobs. This means they can grow into many different parts of the body. They could 

become part of your skin or your heart, for example. Stem cells are now used to treat many 
conditions such as heart disease.

Could Stem Cells Help Us Understand Diseases?

The discovery of the cell has been far more important for science than Hooke could have ever 

dreamed in 1665. It gave us an understanding of the building blocks of all living organisms. It 

has also led to advances in medical technology and treatment. Today, scientists are working on 

ways for each of us to grow stem cells from our very own cells. We could use them to understand 

how diseases work. All of this and more came from simply looking at a cork under a microscope.

Quiz

1 Read the section "Cells Make Up Plants And Animals." Select the sentence from the section that shows why scientists were
able to easily identify cells in plants first.

(A) Scientists could easily tell that plants were completely made up of cells.
(B) That's because plant cells have a layer on the outside called a cell wall.
(C) Many scientists believed that animals were made of "globules."
(D) These scientists found key differences between the two cell types.

2 How was Antonie van Leeuwenhoek able to discover bacteria and protozoa? Which sentence from the article supports your
answer?

(A) He learned about cells from Hooke. "Not long after Hooke's discovery, Dutch scientist Antonie van 
Leeuwenhoek discovered other hidden, tiny organisms."

(B) He created a new kind of microscope. "It was unsurprising that van Leeuwenhoek would make such a 
discovery."

(C) He improved the design of the simple microscope. "The single lens allowed it to magnify an object by around 
200 to 300 times its original size."

(D) He used Hooke's cells as a guide to discovering other small creatures. "He called these tiny creatures 
'animalcules.'"

3 What is the relationship between chromosomes and a body's appearance?

(A) Chromosomes make it possible for all bodies to exactly reproduce themselves.
(B) Chromosomes contain genes that tell the body how to grow and work.
(C) Genes make it possible for chromosomes to grow into many different parts of the body.
(D) Genes contain chromosomes that tell the body how to grow and work.

4 What effect did Virchow's research have on our understanding of how cells work?

(A) It allowed scientists to see that bacteria and protozoa are made of different kinds of cells.
(B) It helped scientists understand that there are two cell types that make up plant and animal life forms.
(C) It led to the knowledge that new, advanced microscopes would be needed to see microscopic cells.
(D) It led to the knowledge that all new cells are made through existing cells copying themselves.
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