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INTRODUCTION TO GUIDE
Dinosaurs of Antarctica Summer Camp Guide

The Dinosaurs of Antarctica Summer Camp Guide, created by 
Discovery Place Education Studio in Charlotte, North Carolina, in 
partnership with Giant Screen Films, is appropriate for students in 
grades kindergarten through eighth. The guide is most beneficial when 
used as a companion to the film but is also useful as an independent 
resource. Educators are encouraged to modify the learning activities 
included in this guide to meet the needs of their students and to support 
specific state standards. Activities developed for this guide support 
the Next Generation Science Standards (NGSS) and national Common 
Core ELA and math standards. However, educators will find that the 
Dinosaurs of Antarctica film and guide align with other content 
areas such as geography. 
 
This guide focuses on the understanding of Antarctica’s geological 
and ecological history while exploring the career understandings of 
scientists who studied Antarctica. Students will examine the roles of 
a climatologist, paleontologist, and geologist by completing hands-
on activities related to work in the field. This guide consists of sixteen 
engaging lessons that have been approved by teachers. Dinosaurs 
of Antarctica is a story about Antarctica’s geological and ecological 
history, specifically focusing on the Permian and Triassic extinction and 
Antarctica’s climate transition from greenhouse to icehouse, creating a 
connection to present-day climate science. 
 



5

The film highlights the expedition to Shackleton Glacier featuring 
scientists from the Natural History Museum of Los Angeles and Field 
Museum, Chicago, along with other academic institutions. During the 
exploration, scientists uncover Antarctica’s past through the discovery of 
ancient animal and plant fossils. Utilizing computer-generated imagery, 
Dinosaurs of Antarctica brings to life the eras of Antarctica’s history 
and utilizes attributes of the giant screen to convey challenging scientific 
concepts such as plate tectonics, geological time, climate processes, 
etc. During the film, viewers will shadow a team of scientists as they 
encounter extreme weather conditions and excavate fossils that will 
deepen our understanding of life on Earth.

INTRODUCTION TO GUIDE
Dinosaurs of Antarctica Summer Camp Guide

Dinosaurs of Antarctica is a production 
of Giant Screen Films, directed by  
Dave Clark. 
 
The film has a run time of 40 minutes.
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ABOUT ANTARCTICA
Antarctica is the coldest, windiest, driest, and southernmost continent 
near the South Pole and contains 90% of all of the ice on Earth. Antarctica 
is a desert because it only receives two inches of rain per year. The small 
amount of rainfall received each year does not soak into the ground, 
causing it to accumulate as ice and snow. The Antarctic ice sheet is the 
largest single piece of ice in the world, covering more than 5 million 
square miles. Although Antarctica’s temperature makes it difficult for 
many animals to survive, it is still home to some animals such as seals, 
whales, penguins, fish, and krill. Also, organisms such as algae and moss 
can survive the icy conditions. No permanent residents live in Antarctica. 
However, Antarctica attracts thousands of scientists each year during 
the summer months to conduct research. Scientists and early explorers 
have been researching Antarctica since the late 1800’s and each century 
uncovers new findings.

Although 98% of Antarctica is covered in snow and ice making it an 
icehouse, 200 million years ago, it was a greenhouse with wooded, lush 
habitats where dinosaurs and other living things thrived. Scientists have 
discovered fossils and other data that confirm the theory of plate tectonics, 
the movement of continents over time, and the impact on Antarctica’s 
climate. Fossil records provide paleontologists a global perspective to 
dinosaur origins, enhancing their understanding of the End-Permian and 
End-Jurassic extinction events.

BACKGROUND
Dinosaurs of Antarctica Summer Camp Guide
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BACKGROUND
Dinosaurs of Antarctica Summer Camp Guide

ANTARCTIC GEOLOGICAL TIMELINE
Geologists have divided Earth’s history into a series of time intervals 
known as a geological time scale. The geological time scale consists  
of three eras: Cenozoic, Mesozoic, and Paleozoic. Each era is split into  
periods. Fossils found in Antarctica provide clues to the changing  
climate and position of the continent during each phase of the  
geological time scale.

ERA PERIOD ABOUT ANTARCTICA TIMEFRAME

The continents were connected as 
Pangaea. Scientists found fossils of 
the same species on all continents, 
including Antarctica.

Paleozoic Permian 299-252 million years ago

Antarctic plants and animals  
experienced climate patterns  
similar to today, consisting of  
sunlight in the summer and  
darkness in the winter.

Mesozoic Triassic 252-201 million years ago

Over time, Pangaea split into two 
supercontinents, Gondwana and 
Laurasia. Antarctica became  
part of Gondwana.

Jurassic 201-145 million years ago

Antarctica split away from Africa 
but was still connected to South 
America and Australia which  
created a gap filled by the ocean 
over time.

Cretaceous 145-66 million years ago

Antarctica began transitioning 
from a greenhouse to an icehouse.

Cenozoic Paleogene 62-23 million years ago
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ANTARCTIC EXPEDITIONS
Antarctica has been an area of interest for explorers for hundreds of 
years. Antarctica was the last of the seven continents discovered, and 
early explorers were interested in learning more about the continent’s 
natural resources. Some early explorers hoped to find new locations  
to hunt for whales and seals, while others wanted the glory of being  
the first to visit the continent. Regardless of the reason for expeditions 
to Antarctica, explorers faced incredible hardships, and many lost their 
lives in the process. Modern scientists utilize early explorers’ findings  
to conduct further research to understand the history of Earth.

1901
British Discovery Expedition: Captain Robert Falcon Scott 
and his team led their first Antarctic expedition with the 
goal of reaching the South Pole. The scientists turned  
around due to the extreme weather they encountered.

1907-1909
Ernest Shackleton led an expedition to the South Pole  
but was forced to turn around after he ran out of supplies.

1910-1912
Norwegian Antarctic Expedition: Roald Amundsen and his 
team became the first group of people to reach the South Pole.

1910-1913
Terra Nova Expedition: Captain Scott, along with his team, 
set out to reach the South Pole again, hoping to be the first 
people to accomplish the task, but they found out they were 
a couple of months too late. Scott and his team reached the 
South Pole but perished during the return trip home.

1915-1917
Endurance Expedition: Ernest Shackleton and his team set 
out on a journey to reach Antarctica again with the goal of 
crossing the continent. However, his ship was crushed by 
ice and destroyed. The team was rescued five months later.

THE EARLY 1900’S EXPEDITIONS  
to Antarctica focused on competition to reach  
the South Pole.

1900

1910

1920
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1957-1958
McMurdo Station, the first permanent research station  
in Antarctica, was built by the U.S. military to support  
the scientific study of over sixty nations.

THE MID 1900’S EXPEDITIONS  
to Antarctica focused on research and  
scientific exploration.

1950

1959
The Antarctic Treaty was established to make Antarctica  
a scientific preserve that banned military activity but  
supported freedom of research.1960

THE LATE 1900’S & EARLY 2000’S EXPEDITIONS 
to Antarctica focused on understanding Antarctica’s past  
and present environment and excavating fossils.

1990
Geologist, David Elliot, and his team discovered a  
set of large bones on Mount Kirkpatrick in Antarctica.

1994
Dr. William Hammer, along with other scientists,  
began excavating Mount Kirkpatrick and retrieved  
a skull and thigh bone of a dinosaur described as  
Cryolophosaurus ellioti.

1990

2003
Scientists continued to excavate Cryolophosaurus bones  
but ended the expedition early due to harsh weather.

2011
Dr. Nate Smith and Dr. Pete Makovicky, along with other 
scientists, retrieved the remaining fossils of the dinosaur, 
Cryolophosaurus, and discovered new dinosaur fossils.

2000

2010
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ABOUT THE SCIENTISTS IN THE FILM

DR . NATHAN SMITH 
Paleontologist, Associate Curator, Dinosaur Institute 
Natural History Museum of Los Angeles County 

Originally from Crystal Lake, Illinois, Nate grew up fascinated with 
dinosaurs, science, and baseball. He received his B.A. in Biology from 
Augustana College, an M.S. in Geoscience from the University of Iowa, 
and a Ph.D. in Evolutionary Biology from the University of Chicago.  
Nate also served as a Postdoctoral Research Scientist at the Field 
Museum of Natural History and an Assistant Professor of Biology at 
Howard University before joining the Natural History Museum of  
Los Angeles County in 2015.

Nate conducts paleontological research for the museum’s  
Dinosaur Institute, focusing on the evolution and biogeography of 
Triassic–Jurassic dinosaurs, among other topics. He has made many  
significant finds in Antarctica and is responsible for naming 
Glacialisaurus (featured in Dinosaurs of Antarctica). Nate’s work 
has taken him to Antarctica, Argentina, China, and the southwestern 
and western United States, and he appeared in the giant screen film 
Dinosaurs Alive, featuring his collaborative dinosaur dig at  
Ghost Ranch in New Mexico.

LIBBY IVES 
PhD Student, Geosciences—Physical Sedimentology 
University of Wisconsin—Milwaukee 

Libby grew up in Wisconsin and always had a strong love of the  
outdoors. She spent many summers camping and exploring wilderness 
areas as a counselor at YMCA camps. She completed a B.S. in Earth 
Science at Northern Michigan University, and holds an M.S. in Geology 
from Iowa State University. She has studied geological formations across 
the world, from volcanoes in Russia to Ice Age deposits in Argentina. 
Libby is trained as a Wilderness First Responder, a special type of  
medical certification that’s useful for remote field work expeditions.

As a PhD student, Libby is studying the sedimentology and stratigraphy 
of Late Paleozoic (320 – 250 million year old) Ice Age deposits at sites in 
Antarctica (Transantarctic Mountains), Tasmania (Wynyard Formation), 
and Argentina (Tepuel Basin). Her aim is to better understand the type, 
timing, and extent of glaciation during the Late Paleozoic.

Dr. Nathan Smith.
Photo courtesy of Akiko Shinya.

Libby Ives.
Photo courtesy of Dr. John Isbell.
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DR . PATRICIA RYBERG
Paleobotanist, Associate Professor of Biology; Honors Academy Director 
Park University 

Although she was on a pre-med career track as an undergraduate  
student, Dr. Ryberg found her passion for paleobotany on a biology class 
field trip in Nebraska, where on an excursion to find fossil shark teeth, 
she also discovered fossil plants. She realized that field research would 
allow her to travel and spend time outside, discovering plants that are 
totally unlike anything that exists today. Dr. Ryberg’s bachelor’s degrees 
are in biological sciences and history from the University of Nebraska, 
and she completed her doctoral degree in botany at the University of 
Kansas. 

Dr. Ryberg specializes in studying Glossopteris, an extinct plant species 
from about 260 million years ago. She’s especially interested in ecology 
and the evolution of plant life at high latitudes, and what the ancient 
past might signal about the future. Her work has taken her on research 
adventures around the world, from South Africa to Australia  
to Antarctica.

DR . PETER MAKOVICKY
Paleontologist, Professor, Department of Earth and Environmental Sciences, 
University of Minnesota 

Dr. Makovicky is a paleontologist whose research focuses on dinosaur 
evolutionary history. He received his PhD in Earth and Environmental 
Sciences from Columbia University, and spent 18 years as a Curator of 
Paleontology at the Field Museum in Chicago, where he was the lead 
curator of the Antarctic Dinosaurs exhibition. Prior to that he received 
his BSc and MSc degrees from Copenhagen University in Denmark, 
where he grew up.

He has conducted fieldwork on four continents and described more than 
15 new dinosaur species from the US, China, Mongolia, Argentina, and 
Antarctica. Dr. Makovicky uses dinosaurs as model systems to study 
broader topics in evolutionary biology. His current research focuses on 
understanding how carnivorous dinosaurs evolved herbivory, and how 
dinosaur evolution and biogeography were shaped by major geological 
events. He has also studied biomechanics, scaling, dinosaur trackways, 
and behavior. 

Dr. Patricia Ryberg

Dr. Peter Makovicky
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STANDARDS: 
CCSS.ELA-LITERACY.SL.6.1 
Engage effectively in a range of collaborative discussions (one-on-one, in 
groups, and teacher-led) with diverse partners on grade topics, texts, and 
issues, building on others’ ideas and expressing their own clearly. 

 
CCSS.ELA-LITERACY.SL.6.4 
Present claims and findings, sequencing ideas logically and using 
pertinent descriptions, facts, and details to accentuate main ideas 
or themes; use appropriate eye contact, adequate volume, and clear 
pronunciation. 

 
FROM THE FILM:
In the film, Dinosaurs of Antarctica, students learn that Antarctica 
has been an area of interest for hundreds of years. The film provides 
several timelines, a representation of significant events in the order in 
which they occurred, to help viewers understand more about research 
efforts in Antarctica. We can use explorers’ research to make discoveries 
about Antarctica.

 
LESSON OVERVIEW:
In this lesson, students will review a timeline of Antarctic expeditions to 
summarize important events that occurred in the continent’s history. 

MATERIALS:
• Fact Cards 5.1

• Timeline  5.1a 

• Bingo Cards  5.1b  

TIME REQUIRED 

45 minute Lesson
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EDUCATOR PREP:
Print two sets of “Discovering Antarctica Fact Cards 5.1” and trim the cards. 
Print one set of “Discovering Antarctica Bingo Cards” for the class. 
Print a copy of the “Discovering Antarctica Timeline 5.1a” for each student.

EDUCATOR GUIDE:

1 . In the film Dinosaurs of Antarctica, students learn that 
Antarctica has been an area of interest for explorers dating back to the 
1800’s. Explain to students that Antarctica was the last of the seven 
continents discovered and that early explorers were interested in 
learning more about the continent’s natural resources. Tell students 
that some early explorers hoped to find new locations to hunt for whales 
and seals, while others wanted the honor of being the first to visit the 
continent. Findings from several expeditions led to more research topics 
that future scientists will begin to investigate. Ask students: Based on 
the title, Dinosaurs of Antarctica, what do you think scientists in the 
film were researching in Antarctica?  
 
2 . Tell students that scientists and explorers often participate in 
expeditions, a journey or voyage taken by a group of people with a 
particular purpose to research something. Ask students: 

What does the word explore mean? 

To explore means to investigate, study, test, or experiment to learn 
something new about the subject. 

What does the word explorer mean? 

An explorer is a person who investigates unknown regions in search of 
geographical or scientific information. 

What does the word expedition mean? 

An expedition is a journey or voyage taken by a group of people with a 
particular purpose, such as an exploration or scientific research. 

DISCOVERING ANTARCTICA

Dinosaurs of Antarctica Summer Camp Guide

Photo of penguins in Antarctica
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 3 . Explain to students that scientists sometimes participate in 
explorations, expeditions, or field observations intending to learn 
something new or to prove something they believe to be true. Ask 
students to name a situation when they have researched to learn 
something new. Students may share school-related research experiences, 
such as work done in science and language arts class. Encourage students 
to provide examples of when they engaged in research outside of class 
(ex: deciding which shoes to purchase).

 
4 . Explain to students that they will learn more about the dinosaur 
expeditions that occurred in Antarctica. Using the “Discovering 
Antarctica Cards 5.1,” give each student one card. There are eleven 
cards; therefore, depending on your class size, it may be necessary for 
two students to have the same card. Tell students to take one minute to 
read their card silently. Share with students that throughout the week, 
they will have the opportunity to collaborate with other campers. Tell 
students that it’s essential to build relationships with their peers to 
develop a positive camp culture. Ask students: 

Who has played human Bingo before? What are the rules? 

To play human Bingo, groups of people walk around and talk to each 
other to determine if they can relate to the prompts in one of the boxes. 
If the person can relate to the prompt, they will write their initials in 
the box. When a person has someone else’s initials across, down or 
diagonally, they have Bingo. 

Tell students that they will play a game of human Bingo using the 
“Discovering Antarctica Cards 5.1.”  

 
5 . Allow students to choose a Bingo card. Say the following to students: 

 - Write your name in the square that aligns with the fact card that you 
have. For example, if I have a card with the following statement: 

“1907-1909 Ernest Shackleton led an expedition to the South Pole but 
was forced to turn around after he ran out of supplies.”

I would write my name in the square labeled “1907-1909.” 

 - The goal of the human Bingo game is to meet someone new and to 
learn more about the Antarctic expeditions.  

 - To play the game, you will walk up to a student, introduce yourself, 
share your favorite hobby, and read your fact card.  

Educator Notes:

DISCOVERING ANTARCTICA
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 - Each student will write their name and favorite hobby in the box 
with the date on their fact card. 

For example, if I had the fact card about the Shackleton expedition, I 
would write my name and the phrase “train for marathons” in the box 
with the years 1907-1909. 

 - When you have Bingo, raise your hand. 

When someone yells Bingo, verify their card and stop the game. 
Encourage students to refrain from sharing which card they have in 
advance to “win” the game. Remind students that the purpose of the 
game is to meet their peers.

6 . Explain to students that they will create a timeline, a tool that people 
use to help understand history by showing how much time occurred 
between a set of events. 
 
Using their fact cards, direct students to organize themselves as a human 
timeline starting from the earliest date to the most recent date. After 
students form a human timeline, they are to summarize what happened 
that year quickly. 
 
Make it a fun challenge by telling students the goal is to get through 
the entire timeline in two minutes and set a timer. If you have several 
students with the same fact card, tell them to choose one person to share 
about their historical event. 
 
Provide each student with a copy of  the “Discovering Antarctica 
Timeline 5.1a.” Allow students seven minutes to read the timeline and 
answer the questions. 

Photo of arctic environment with tent.

DISCOVERING ANTARCTICA
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7 . To conclude the lesson, say to students that in the film, Dinosaurs 
of Antarctica, they will learn more about the timeline of expeditions 
in Antarctica. Lead a classroom discussion using the following question 
prompts: 

Why did so many explorers have a difficult time reaching the 
South Pole? 

The extreme weather conditions and lack of resources made it difficult 
for explorers on the journey to the South Pole.  

Who was the first team credited to reach the South Pole? 

Roald Amundsen and his team were credited as the first set of people 
to reach the South Pole. 

What happened in the 1990’s that had a significant impact on 
research in Antarctica? 

Scientists began the process of excavating dinosaur fossils from 
Antarctica. 

Why do you think researchers wanted to explore Antarctica initially? 

Example: They were curious about the continents’ landscape and 
resources. 

Why do you think researchers continue to explore Antarctica? 

Example: They want to learn more about the life of dinosaurs, plants, 
or other things that lived in ancient Antarctica. 

DISCOVERING ANTARCTICA

Educator Notes:
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Lesson 5.1: Student Resource 5.1a

DISCOVERING ANTARCTICA FACT CARDS
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1901
British Discovery Expedition: Captain Scott and his  
team led their first Antarctic expedition with the goal  
of reaching the South Pole. The scientists turned  
around due to the extreme weather they 
encountered.

1907-1909
Shackleton Expedition: Ernest Shackleton led an ex-
pedition to the South Pole but was forced to turn-
around after he runs out of supplies.

1910-1912
Norwegian Antarctic Expedition: Roald Amundsen and 
his team became the first group of people to reach 
the South Pole.

1910-1913
Terra Nova Expedition: Captain Robert Falcon Scott,  
along with his team, set out to reach the South Pole 
again, hoping to be the first people to accomplish 
the task, but they found out they were a couple of 
months too late. 
 
Scott and his team reached the South Pole but 
perished during the return trip home.

1915-1917
Endurance Expedition: Ernest Shackleton and his team 
set out on a journey to reach Antarctica again with 
the goal of crossing the continent. However, his ship 
was crushed by ice and destroyed. The team was 
rescued five months later.

1957-1958
McMurdo Station, the first permanent research station 
in Antarctica, was built by the U.S. military to 
support the scientific study of over sixty nations.
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DISCOVERING ANTARCTICA FACT CARDS
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1959
The Antarctic Treaty was established to make 
Antarctica a scientific preserve that banned military 
activity but supported freedom of research.

1990
Geologist, David Elliot, and his team discovered a  
set of large bones on Mount Kirkpatrick in 
Antarctica.

1994
Dr . William Hammer, along with other scientists,  
began excavating Mount Kirkpatrick and retrieved  
a skull and thigh bone of a dinosaur described as  
Cryolophosaurus ellioti.

2003
Scientists continued to excavate Cryolophosaurus 
bones but ended the expedition early due to  
harsh weather.

2011
Dr . Nate Smith and Dr . Pete Makovicky, along with 
other scientists, retrieved the remaining fossils of 
the dinosaur, Cryolophosaurus, and discovered new 
dinosaur fossils.
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DISCOVERING ANTARCTICA: BINGO 1
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2003

2003

1910-1912

1994

1959

1907-1909

1915-1917

1910-1913

1901

1910-1913

1994

1990

1957-1958

1957-1958

1957-1958

1915-1917

1907-1909

1915-1917

1907-1909

1957-1958

1994

1994

1901

1901

1910-1912

1959

2011

2003

1990

1990

1959

1959

1910-1913

2011

1990

1907-1909
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DISCOVERING ANTARCTICA: BINGO 2
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1990

1994

1910-1912

1910-1912

2003

1915-1917

1994

1959

1907-1909

1990

1901

2003

1959

2003

1907-1909

1910-1913

2011

1957-1958

1990

1907-1909

1901

1910-1913

1915-1917

1915-1917

1910-1912

1907-1909

1957-1958

1990

1957-1958

1959

1910-1913

1901

1910-1913

2011

1959

2011
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DISCOVERING ANTARCTICA: BINGO 3
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1901

1990

1959

1994
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1959

1994

1907-1909

1994

1901

1907-1909

1957-1958

2011

1957-1958

1910-1913

1901

1910-1912

2011

1915-1917

1915-1917

2003

1910-1912

1990

1959

1910-1913
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1910-1912

1990

1907-1909

2003

1994

1907-1909

2003

2011

1959

2011

1915-1917
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1994

1959

1915-1917

2003

1957-1958

2011

1959

1957-1958

1959

1910-1912

1957-1958
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1910-1912

1901

1910-1913
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1994

1901

1990

1901

1990

1910-1912
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STANDARDS: 
CCSS.ELA-LITERACY.SL.6.1, 7.1, and 8.1: 
Engage effectively in a range of collaborative discussions (one-on-one, in 
groups, and teacher-led) with diverse partners on grade 6-8 topics, texts, 
and issues, building on others’ ideas and expressing their own clearly.  

FROM THE FILM:
In the film, Dinosaurs of Antarctica, students learn that scientists 
had a limited amount of time to research in the field due to the 
continent’s harsh weather. Researchers require particular weather 
conditions to ensure their safety, and they need access to appropriate 
resources for survival.

LESSON OVERVIEW:
In this lesson, students will use critical thinking skills to brainstorm and 
practice a plan to acquire basic human needs while working cooperatively 
with peers. 

MATERIALS:
• Preparing For Exploration 
 Student Cards 5.2 

• 4-5 brown paper bags 

• 2 ropes  

• Goggles for each student 

• Masking tape 

• Access to the following resources: 

“Happy Camper Survival Training” 
by the Field Museum [3:46] 
https://bit.ly/happycampertraining 

“Antarctic Wind” sound effect 
by Calmsound  
https://www.calmsound.com/antarctic-wind

TIME REQUIRED 

75 minute Lesson

https://bit.ly/happycampertraining
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EDUCATOR PREP:
Find a large open space suitable for middle school students to walk 
around comfortably without bumping into furniture or other items. 
Use masking tape to create “group A” and “group B” stickers. Split the 
class into two groups and assign each student to a group. Based on your 
class size, gather a pair of goggles for each student. Test your technology 
device to ensure the volume is working correctly to play the “Happy 
Camper Survival Training” video and the wind sound effect music. Use 
the brown paper bags to create four or five “survival bags.” Each “survival 
bag” should have a set of “Preparing For Exploration Student Cards 
5.2.” Print one copy of the “Preparing For Exploration Student Cards 
5.2” for each group. Print one copy of the second page, which has the 
header cards labeled “most useful” and “least useful.” Cut along the lines 
to create the cards. If possible, print the header card sheet on colored 
paper to make it easier for students to differentiate the header and item 

EDUCATOR GUIDE:

1 . In the film, Dinosaurs of Antarctica, students learn that 
scientists had a limited amount of time to research in the field due to 
weather conditions. Explain to students that sometimes scientists call the 
area where they conduct hands-on research, “the field” versus when they 
analyze their findings in the lab. Tell students that in future lessons, they 
will learn how Antarctica’s environment impacted scientists’ research 
in the field. Explain to students that scientists needed to work under 
particular weather conditions to ensure their safety and have access to 
appropriate resources. 

 
2 . Explain to students that scientists have to complete training to 
prepare for expeditions to Antarctica properly. Every explorer visiting 
Antarctica participated in Happy Camper or snow school training, where 
they learn how to survive in the continents’ harsh weather conditions. 
Share with students that they will watch a video to learn more about 
survival training in Antarctica. Show students the video, “Happy Camper 
Survival Training” by the Field Museum [3:46]. 
 

PREPARING FOR EXPLORATION

Dinosaurs of Antarctica Summer Camp Guide

Photo of gear used to keep scientists safe 
in the field.
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After students view the video, facilitate a discussion using the following 
question prompts: 

What type of training do explorers complete during snow school? 

Everyone working in Antarctica participates in hands-on training using 
survival equipment and learns how to build a sturdy tent. 

How long did explorers stay at the McMurdo Base to complete 
snow school? 

Explorers spend two days participating in survival training. 

Why did the explorers melt ice? 

They used the ice for drinking water and cooking food. 

How did the explorers test whether their sleeping tents were suitable 
for survival in Antarctica’s cold weather?

Explorers tested whether the tent was warm enough by sleeping 
in it overnight. 

How did the explorers plan to communicate when working at 
the field site? 

The explorers planned to use high-frequency radios to communicate 
with each other. 

3 . Tell students that they will complete a simulation to practice making 
survival decisions in unusual settings. Find a large open space suitable 
for middle school students to walk around comfortably without bumping 
into furniture or other items. 
 
Using masking tape, create “group A” and “group B” stickers. Split the 
class into two groups and assign each student to a group. Provide each 
student with a pair of goggles. Permit students to cover the entire pair of 
goggles with enough masking tape to block out light. Tell students to test 
the goggles. They should not be able to see anything. Instruct them to 
add more tape as needed. 

 

Educator Notes:

PREPARING FOR EXPLORATION
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4 . Share the following scenario with the class: 

It’s day one in Antarctica, and your group decided to check out 
the scenery. One of your groupmates suggested taking pictures of 
penguins. On the way to search for penguins, a blizzard occurs, and 
it becomes difficult to see or hear anything. Your group becomes 
separated. Your task is to gather your group together as quickly and 
safely as possible. 

 
Review safety rules with students before beginning the exercise.

5 . Provide one student from each group with a rope. Instruct the 
students as follows: 

 - Spread out across the room or outdoor space. 

 - Put on your goggles.  

 - Wearing your goggles, roam around freely among the space, but be 
careful because you may bump into a classmate.  

 - [After 15 seconds] Stop walking.

 - When I say go, your job is to find your groupmates. Your entire 
group must hold onto the rope to accomplish the mission.

 - When you think you found all of your groupmates, stand with them 
and the person at the end of the rope must yell 
“mission accomplished.”  

 - Go.  

Play the “Calmsound Antarctic Wind” sound effect music loud enough 
to set the scene.

 
6 . After five minutes or when the first group has completed the task. 
Pause the music and ask everyone to freeze. Say: 

 - Take off your goggles. Look around. 

 - Do you have everyone in your group? Check your sticker. 

 

Photo of harsh conditions in the field.

PREPARING FOR EXPLORATION
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7 . While students are creating their plan of action. Place four “survival 
bags” in the corners of the room. After students finish brainstorming, 
guide them through the simulation. Say: 

 - Spread out across the room or outdoor space. 

 - Put on your goggles.  

 - Wearing your goggles, roam around freely among the space, but be  
 careful because you may bump into a classmate.  

 - [After 15 seconds] Stop walking.

 - When I say go, your job is to find your groupmates. Your entire  
 group must hold onto the rope to accomplish the mission.

 - When you think you found all of your groupmates, stand with 
  them and the person at the end of the rope must yell  
 “mission accomplished.”  

 - Go.  

Play the “Calmsound Antarctic Wind” sound effect music loud enough 
to set the scene.

 
8 . After five minutes or when the first group has completed the task. 
Pause the music and ask everyone to freeze. Say:

 - Take off your goggles. Look around. 

 - Do you have everyone in your group? Check your sticker. 

 - Does your group have a supply bag?

  
Debrief the experience with students by using the following 
question prompts: 

 - Was the mission easier or more difficult during the second round? 

 - What made it more difficult (or easier)? 

 - What did you find surprising about your groupmates’ behavior? 

 - What would you do differently given a chance to complete this 
 task again? 

 - How might explorers feel when they are under these conditions 
 in Antarctica? 

PREPARING FOR EXPLORATION

Educator Notes:
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9 . Tell students to imagine that they were on an expedition in 
Antarctica. Ask each student to brainstorm a list of twenty items they 
would take with them. Permit students five minutes to brainstorm alone. 
Ask students to refrain from sharing their list with the group during this 
phase of the assignment.

 
10 . Divide the class into teams of four or five students. After five 
minutes, instruct students to share their list with their group. Provide 
students with chart paper or access to a whiteboard to record commonly 
chosen items. For example, if multiple students suggested a flashlight, 
students should record it. Permit five minutes for students to find 
commonality in their survival kit list. After the allotted time, ask each 
group to share their list with the class. Ask students: 

 - What do you notice about the chosen items? 

 - Which items were popular?

 - What type of items are missing?

 
11 . Provide each group with a brown “survival bag” that they retrieved 
during the simulation earlier. Tell each group to open the “survival bag” 
and remove the cards. Share with students that each card has an item 
that may or may not be useful for Antarctic expeditions. Tell students to 
remove the card titled “least useful” and place it on the left side of the 
table and take the card labeled “most useful” and place it on the right 
side of the table. Explain to students that the two labeled cards should 
be spread apart so they can put the picture cards between them to rank 
the order of importance. Using the picture cards, determine where on the 
continuum each item should be placed based on the order of importance 
in this scenario. For example, if students think a fishing rod is the least 
important item, they would put the card closer to the left side of the table 
near the “least useful” card.

 
12 . Emphasize the importance of each group reaching a consensus on 
every picture card. Encourage students to avoid using a voting method to 
handle disputes. Tell students that if someone disagrees with a decision, 
they must explain their reasoning to reach a consensus as a team before 
moving the card. Remind students that sometimes making decisions as 
a group requires everyone to compromise to reach a solution. Permit ten 
minutes for students to complete the task. Visit each group to monitor 
students’ discussion and participation. Allow more time for students to 
continue their discussion if necessary.

Dinosaurs of Antarctica Summer Camp Guide

PREPARING FOR EXPLORATION

Photo of scientist using tools to excavate in 
the field.
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PREPARING FOR EXPLORATION

13 . After students rank the items based on priority, allow each group 
five minutes to choose the top ten items necessary for survival during 
an Antarctic expedition. Remind students that they must reach a team 
consensus. Allow each team to present their top ten list of items needed 
for a survival kit.

 
14 . Debrief the activity using the following question prompts: 

 - How did your team reach a final decision? 

 - Did someone become the unofficial leader of the team? 

 - Did team members listen to each other’s ideas? 

 - What would you change about the decision-making process to make 
  it more effective? 

 - How do you think scientists handle conflict during expeditions? 

 -  
15 . Conclude the lesson by reminding students that visiting 
Antarctica as a researcher takes a lot of planning and training. 
Researchers must choose protective gear, appropriate supplies, 
and learn how to roam the mountains in Antarctica safely. Modern 
scientists have more tools and resources to help them achieve success 
on their expeditions than scientists from the late 1800’s and early 
1900’s. Scientists work as a team to conduct field research. 

Educator Notes:
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STANDARDS: 
MS-PS33:  
Apply scientific principles to design, construct, and test a device that 
either minimizes or maximizes thermal energy transfer.  

FROM THE FILM:
In the film, Dinosaurs of Antarctica, students learn that dinosaurs 
and various types of plants once survived in Antarctica. Millions of years 
ago, Antarctica was free of ice, which allowed various kinds of plants 
and animals, including dinosaurs, to live. As the climate changed due 
to natural occurrences, it made it difficult for some animals and plants 
to survive. Although Antarctica has rough weather, it is still home to 
animals who can adapt to its environment. 

LESSON OVERVIEW:
In this lesson, students will explore how Antarctic animals’ adaptations 
keep them warm during extreme weather conditions. 

MATERIALS:
• Technology to show the following 
video: 

• “Penguin Parent Patrol” by 
National Geographic video [2:48] 

http://bit.ly/penguinpatrol

• Shortening, Ice, Water 

• 4 Plastic zip bags (quart size) 

• Big spoons or 2 cup measuring device 

• Duct tape,Timer, Thermometer 

• Exploring Animal Adaptations 
 Student Lab Sheet 5.3 

• Exploring Animal Adaptations 
 Student Resource Sheet 5.3a

TIME REQUIRED 

75 minute Lesson

http://bit.ly/penguinpatrol 
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EDUCATOR PREP:
Assign each student to a group and gather enough materials to 
accommodate the size of each group. Print a copy of the “Exploring 
Animal Adaptations Student Lab Sheet 5.3” for each group. Print a copy 
of “Exploring Animal Adaptations Student Resource Sheet 5.3a” for 
each student. 

EDUCATOR GUIDE:

1 . Explain to students that dinosaurs and various types of plants once 
survived in Antarctica. Millions of years ago, Antarctica was free of ice, 
which allowed various kinds of plants and animals, including dinosaurs, 
to live. Share with the students that as the climate changed due to 
natural occurrences, it made it difficult for animals and plants to survive. 
Remind students that although Antarctica has harsh weather conditions 
making it difficult for most plants and animals to survive, the continent 
is still home to some animals such as seals, whales, penguins, and krill. 

 
2 . Re-introduce the vocabulary word habitat to students. Ask for a 
volunteer to explain the meaning of the word habitat. 

What does the word habitat mean?  

Habitat is the place or environment where a plant or animal naturally 
or normally lives and grows. 

What makes up a habitat?  

A particular habitat may have water, rain, air, snow, sand, and trees. 

 
Explain to students that our planet has many unique habitats such as 
oceans, forests, rivers, deserts, lakes, and wetlands.

 

EXPLORING ANIMAL ADAPTATIONS
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Photo of tropical or arctic habitat, to 
reference Antarctica.
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3 . Ensure that students understand that living organisms may have 
a different habitat depending on their needs and various animal 
adaptations. Ask students:  

What is an adaptation? 

An adaptation is a special characteristic that helps an animal to survive 
by allowing them to be successful in a particular environment. 

What are the three types of environmental adaptations? 

Three types of adaptations are structural, behavioral, and 
physiological.

  
Explain to students that each adaptation provides animals with a unique 
skill that helps their likelihood of survival. A structural adaptation 
involves a change in the physical aspect of an organism and is often 
related to a change in the organism’s physical environment. For example, 
seals have flippers to navigate the water.  

A physiological adaptation also involves a change in the physical aspect 
of an organism but may not be seen in the animal’s appearance. This 
type of adaptation is due to a shift in the environment or the behavior of 
another species. For example, penguins can hold their breath for up to 
twenty-two minutes, allowing them to access food resources that other 
birds can’t reach. 

A behavioral adaptation involves a change in the way an organism 
naturally acts. It is due to a change in the environment or the actions 
of another species. For example, whales are known to hunt in groups 
providing them with an advantage over solo hunters. Penguins huddle 
together to conserve heat.

4 . Remind students that living things need particular resources to 
survive.  Ask students: 

What might a fish need to survive? 

Water, food, and shelter are the basic requirements for fish to survive. 

Educator Notes:

EXPLORING ANIMAL ADAPTATIONS
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What do fish have that help them adapt to their environment? 

Some fish have color patterns that help them blend in with their 
environment, which helps them avoid being seen by a predator. Gills 
do the same job for fish that lungs do for other kinds of animals and 
humans. For example, our lungs take oxygen from the air and send 
carbon dioxide out through the air. Fish gills take oxygen out of the 
water, and then water carries away carbon dioxide. Therefore, fish 
breathe by taking water into their mouths and forcing it out through 
gill passages. 

 
5 . Remind students that in a previous lesson, they learned about 
animals that live in Antarctica (ex: seals, whales, and penguins). Ask 
students to brainstorm what might penguins need to survive in freezing 
climates such as Antarctica. Record their ideas on the board or chart 
paper so the class can review it. Tell students that they will watch a short 
video clip about penguins to determine if their responses are correct. 

 
6 . Play the video, “Penguin Parent Patrol” by National Geographic for 
students [less than 3 minutes]. After students watch the video, lead a 
group discussion using the following question prompts: 

 - What do penguins need to survive? 

 - What do penguins eat? 

 - How do penguins keep warm?  

 - Why don’t penguins feed their babies milk?

 
7 . Ask students to share their responses and facilitate a group discussion 
to check for understanding. Ask students: 

 - How do you stay warm during cold weather? 

 - What is similar and different about how penguins and humans  
 adjust during cold temperatures? 

 
Reiterate to students that penguins have blubber and feathers which 
help keep them warm. Penguins also huddle together in a circle to share 
generated body heat. 

Photo of animal that has adapted well to the 
harsh Antarctic climate.

EXPLORING ANIMAL ADAPTATIONS
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8 . Inform students that they will conduct a short experiment to 
determine how animals in the polar regions, such as Penguins, utilize 
their blubber to keep warm. Remind students that when we refer to the 
polar regions, we are talking about the North and South Pole. Emphasize 
that although both polar regions are cold and have similarities, they 
also have differences. For example, the Arctic, which is near the North 
Pole, has polar bears, and Antarctica, which is near the South Pole, has 
penguins. However, both animals use their blubber and fur to keep 
warm. Point out to students that polar bears and penguins do not live in 
the same area, which is a common misconception.

 
9 . Tell students that they will conduct an experiment to test the impact 
of blubber and heat. Split students into groups of four. Provide each 
group with a copy of the “Exploring Animal Adaptations Student Lab 
Sheet 5.3” and materials. Encourage students to be self-guided as much 
as possible. Students will conduct the following steps to create a  blub-
ber-filled glove, which will represent penguins’ blubber. 

 
10 . PART 1: Direct the students to create a blubber glove 
and control glove without blubber.

• Place 2 cups of shortening into a plastic zip bag. 

• Place another zip plastic bag into the bag with the shortening. 
 Both bags should be of the same size. 

• With your hand inside the second plastic bag, use the other hand 
 (or another student’s hand) to maneuver the shortening filled zip lock  
 bag into a thin layer until the inner bag is mostly covered. 

• Take your hand out and fold the top of the inner plastic zip bag over  
 the outer plastic zip bag to make a flap. 

• Place a long strip of duct tape around the top of the plastic bag over the 
 flap to create a seal between the two bags. Press the tape firmly to  
 ensure that the bags seal tightly, so the shortening does not come out  
 of the bag.  

• Make a “control” glove by placing one plastic bag inside another.

11 . At this stage of the experiment, students should have made a 
blubber-filled glove ready for testing. Tell students to notify you when 
their blubber-filled glove is complete. Circulate to ensure each group’s 
glove is appropriate for testing before allowing them to move on to the 
next step. Using the “Exploring Animal Adaptations Student Resource 
Sheet 5.3a” remind students to predict what might happen using the 
blubber-filled glove before testing the glove.  

Educator Notes:

EXPLORING ANIMAL ADAPTATIONS
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12 . Instruct students to follow the “Exploring Animal Adaptations 
Student Lab Sheet 5.3”  to test their blubber-filled glove. Students will 
follow the steps using their resource sheet to simulate how a penguin’s 
blubber keeps them warm. Choose which order each student will test the 
glove. Set a timer for one minute.  

 
13 . PART 2:  Direct the students to:

 - Fill a large bowl with water and ice. Using a thermometer, make sure  
 the temperature is 32 degrees Fahrenheit. The bowl should be large  
 enough to stick your entire hand in it. 

 - Place your hand in the control glove and stick it in the ice water.  
 Using the stopwatch timer, see how long you can keep your hand in  
 the water until you feel a significant difference in temperature. 
 Note: Take your hand out of the water if it starts to feel painful. 
 Record your results.

 
14 . PART 3:  Direct the students to:

 - Place your hand in the blubber glove and stick it in the water. Using  
 the stopwatch timer, see how long you can keep your hand in the  
 water until you feel a significant difference in temperature. 
 Note: Take your hand out of the water if it starts to feel painful.  
 Record your results.  

 - Repeat the process until every student in the group has completed  
 the experiment and recorded their results.

 
15 . PART 4:  Direct the students to: 
Share observations with your peers about the experiment using the 
following question prompts. 

How did your hand feel using the “control” glove versus the  
“blubber” glove? 

Were you able to keep your hand in the ice water longer using the  
“control” glove or the “blubber” glove? What was the time difference?

Dinosaurs of Antarctica Summer Camp Guide

EXPLORING ANIMAL ADAPTATIONS

Photo of large Elephant seal.
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16 . After each student in the group finishes the experiment, allow 
seven minutes for them to complete the “Exploring Animal Adaptations 
Student Resource Sheet 5.3a.” Ask students to share what they learned. 

 
17 . Close the lesson by explaining how a cooking ingredient serves as an 
insulator to simulate blubber. Explain to students that shortening is fat, 
just like blubber. Fat serves as an insulator, which means the substance 
does not readily allow the passage of heat. While using the blubber-filled 
glove, students’ hands are not directly exposed to the ice water. The 
shortening blocks most of the cold keeping their hands warm, just like 
blubber keeps penguins and other polar animals warm.

EXPLORING ANIMAL ADAPTATIONS

Educator Notes:
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PART 1: Student directions (create a blubber glove and a control glove)

• Place 2 cups of shortening into a plastic zip bag. 

• Place another zip plastic bag into the bag with the shortening. Both bags should be of the same size. 

• With your hand inside the second plastic bag, use the other hand (or another student’s hand) to maneuver the    
 shortening filled zip lock bag into a thin layer until the inner bag is mostly covered. 

• Take your hand out and fold the top of the inner plastic zip bag over the outer plastic zip bag to make a flap. 

• Place a long strip of duct tape around the top of the plastic bag over the flap to create a seal between the two bags. Press   
 the tape firmly to ensure that the bags seal tightly, so the shortening does not come out of the bag.  

• Make a “control” glove by placing one plastic bag inside another.

PART 2: Student directions

• Fill a large bowl with water and ice. Using a thermometer, make sure the temperature is 32 degrees Fahrenheit. 
 The bowl should be large enough to stick your entire hand in it. 

• Place your hand in the control glove and stick it in the ice water. Using the stopwatch timer, see how long you can keep   
 your hand in the water until you feel a significant difference in temperature. 
 Note: Take your hand out of the water if it starts to feel painful. Record your results.

 

PART 3: Student directions

• Place your hand in the blubber glove and stick it in the water. Using the stopwatch timer, see how long you can keep   
 your hand in the water until you feel a significant difference in temperature. 
 Note: Take your hand out of the water if it starts to feel painful. Record your results.  

• Repeat the process until every student in the group has completed the experiment and recorded their results.

 

PART 4: Student directions

• Share observations with your peers about the experiment using the following question prompts. 

How did your hand feel using the “control” glove versus the “blubber” glove? 

Were you able to keep your hand in the ice water longer using the “control” glove or the “blubber” glove?

What was the time difference?

Lesson 5.3: Student Resource 5.3

EXPLORING ANIMAL ADAPTATIONS
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How did your hand feel using the “control” glove versus the “blubber” glove?

How did your hand feel using the “control” glove versus the “blubber” glove?

Were you able to keep your hand in the ice longer using the “control” glove or the “blubber” glove? 
What was the time difference?

How does the blubber help animals survive in cold environments?

Student Name

“Control” Glove 
Time:

“Blubber” Glove 
Time:

Lesson 5.3: Student Resource 5.3a

EXPLORING ANIMAL ADAPTATIONS
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I . Lab Notes: Use the table to record your observations.

II . Match the adaptation to the definition.

A . STRUCTURAL   A change in the way an organism naturally acts. Often caused by a change in   
     the environment or the actions of another species.

B . PHYSIOLOGICAL  A change in the physical aspect of an organism, but may not be seen in 
     the animal’s appearance.

C . BEHAVIORAL   A change in the physical aspect of an organism and mostly related to 
     a change in the organism’s physical environment.
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STANDARDS: 
MS-ETS1-4: 
Develop a model to generate data for iterative testing and modification of 
a proposed object, tool, or process so that an optimal design can 
be achieved.  
  

FROM THE FILM:
In the film, Dinosaurs of Antarctica, explorers faced harsh weather 
conditions while conducting research. Many earlier explorers were 
unable to complete their journey to Antarctica due to the extreme cold 
and lack of supplies. Due to the harsh environment, explorers visiting 
Antarctica need to wear specific clothing and have access to warm 
sleeping arrangements to survive the expedition.

 
LESSON OVERVIEW:
In this lesson, students will investigate how explorers in Antarctica keep 
warm during extreme weather conditions.

MATERIALS: 
• 10 bamboo garden stakes (3 feet tall) 

• 4 garbage bags (42-gallon) 

• Scissors 

• Newspaper or butcher paper 

• Rope (4 feet long) 

• Yarn 

• Bean bags or bags filled with sand 

• Duct tape (1 roll), Glue 

• Velcro strips, Zip cable ties 

• Cardboard  

• “Keeping Explorers Warm Planning   
 Sheet 5.4” (for each student) 

TIME REQUIRED 

50 minute Lesson / 10 minute clean-up
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EDUCATOR PREP:
Arrange the room into a large open space suitable for middle school 
students to build tents. Split the class into four groups and assign each 
student to a group. Place all the materials listed above on a table. 

EDUCATOR GUIDE:

1 . In the film Dinosaurs of Antarctica, students learn that 
researchers must choose the appropriate gear and supplies to survive 
Antarctica’s weather. In a previous lesson, students learned that 
conducting field research in Antarctica requires a lot of planning and 
training. Remind students that early explorers were often forced to 
abandon their research efforts due to severe weather conditions or lack 
of supplies. Share with students that modern scientists have more tools 
and resources to help them achieve success on their expeditions. 

 
2 . Activate prior knowledge using the following question prompts: 

How do scientists prepare for an Antarctic expedition? 

Everyone researching in Antarctica participates in Happy Camper 
or snow school training, where they learn how to survive in the 
continent’s harsh weather conditions. 

How do animals such as penguins keep warm during extreme 
weather conditions?

Penguins huddle together and utilize their fat to keep warm.   

Why does it take a team to complete a successful expedition? 

To find dinosaur fossils, it takes a team of specialists such as 
paleontologists, geochemists, sedimentologists, climatologists, and 
paleobotanists. It’s also essential to have a camp manager to oversee 
operations at the base and assistants to help the researchers. It’s vital 
to have a helicopter pilot, mechanic, and someone that knows how to 
build things. 

 
3 . Remind students that to reach a solution as a group requires 
everyone to compromise. Recall the simulation where students practiced 
making decisions in unusual settings by choosing appropriate tools and 
resources necessary for survival in Antarctica. Ask a student to share the 
top ten items they chose for survival during an Antarctic expedition.

KEEPING EXPLORERS WARM 

Dinosaurs of Antarctica Summer Camp Guide

Photo of scientists in cold weather gear.
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4 . Explain to students that they will practice building a sturdy tent to 
keep explorers warm while withstanding Antarctica’s sometimes windy 
climate. Share with students a different version of the following scenario 
from an earlier lesson: 

It’s Day One in Antarctica, and your team decided to check out 
the scenery. One of your teammates suggested taking pictures of 
penguins. On the way to search for penguins, a blizzard occurs, 
and it becomes difficult to see or hear anything. Your team becomes 
separated. Good news! You found everyone. Now it’s time to get some 
rest so your team must build a tent for shelter.

 
5 . Explain to students that while every person on the expedition will 
need a tent, they are responsible for building a sturdy shelter for one 
person before duplicating the process. Ask students: 

When designing or building something new such as a tent, why is 
it essential to create a version to test before making more of the 
product? 

Example: It’s essential to determine if the tent will be sufficient. For 
example, the tent should be sturdy, have enough space for the person, 
and keep you warm. 

 
6 . Split the class into four groups and assign each student to a group. 
Permit one minute for students to choose a team captain. Provide  
each student with a copy of the “Keeping Explorers Warm Planning 
Sheet 5.4.” Review the tent requirements with students. Tell the team 
captains to view the pile of materials that they can use to build a tent. 
Encourage students to refrain from touching the materials during 
this phase of the process. Instruct the team captains to share material 
options with their group. Allow students seven minutes to complete the 
brainstorm section of the “Keeping Explorers Warm Planning Sheet 
5.4.” After seven minutes, based on their team’s decision, ask each 
captain to select materials from the pile, and to choose an area to build 
their tent. 

Educator Notes:

KEEPING EXPLORERS WARM 
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7 . Set a visible timer for 30 minutes and allow time for students to build 
their tent. Remind students to use “Keeping Explorers Warm Planning 
Sheet 5.4” as a guide. Each group should complete the brainstorm, build, 
test, and redesign phase. After students complete every phase, instruct 
students to notify the educator to test their design. Test the design for 
sturdiness and safety. For example, touch the tent and use a fan to blow 
air to determine if it will fall easily. If the tent falls apart easily, instruct 
students on ways to improve their design.

 
8 . After each group verifies their tent is safe and reliable, allow students 
to test other groups’ designs. Remind students that there should be only 
one person in a tent at a time. Tell students that the goal is not to be 
overly active because the tents are designed for sleeping, so appreciate 
your peers’ hard work. 

 
9 . To close out the lesson, use the following question prompts: 

 - What challenges did you experience when building your shelter? 

 - How did you make your structure stable? 

 - Share something you liked about other groups’ tent designs. 

 - What design changes may be necessary to make your shelter 
 more useful? 

 - Was it easy or difficult working with a team? Why? 

 - Did team members listen to each other’s ideas? 

 - What would you change about the decision-making process to make  
 it more effective? 

Photo of arctic shelter.

KEEPING EXPLORERS WARM 
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Lesson 5.4: Student Resource 5.4

I . BRAINSTORM
 - What kind of shelter can I build? 

 - How do I make a sturdy frame? 

 - What will I use to cover the frame? 

 - How do I make sure it will keep a person warm? 

 - What materials can you use to make a shelter?

IV . RE-DESIGN
 - Do I need to make a stronger frame? 

 - Do I need to change the cover of the frame? 

 - Do I need to use different materials to make the tent   
 more stable or warmer?

 - After viewing my peers’ tent, what changes do I want  
 to make? 

III . TEST
 - Can one person fit comfortably in the tent? 

 - Will this tent keep a person warm? 

 - Can the frame withstand wind or pressure? 

 - Can a person enter and leave the tent quickly 
 and safely? 

V . REFLECTION
What challenges did you experience when building 
your shelter? 

What design changes may be necessary to make your 
shelter more useful? 

II . DESIGN / BUILD
 - Use this space to sketch you ideas.

KEEPING EXPLORERS WARM
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STANDARDS: 
CCSS.ELA-LITERACY.RST.6-8.7 
Integrate quantitative or technical information expressed in words in 
a text with a version of that information expressed visually (e.g., in a 
flowchart, diagram, model, graph, or table). 

CCSS.ELA-LITERACY.RH.6-8.7 
Integrate visual information (e.g., in charts, graphs, photographs, videos, 
or maps) with other information in print and digital texts.  
 

FROM THE FILM:
In the film, Dinosaurs of Antarctica, students learn that over time 
natural occurrences changed the Earth’s landscape impacting animals 
and plants. Antarctica transitioned from being a greenhouse to the ice-
house it is today. While Antarctica has the harshest climate in the world, 
it is still home to some living organisms. 

 
LESSON OVERVIEW:
Determine if your students will complete the assignment individually, 
as partners, or within small groups. Print copies of the “Contrasting 
Two Landscapes Diorama Resource Sheet 5.5a” and “Contrasting Two 
Landscapes Student Resource Sheet 5.5.” Gather enough supplies to 
accommodate your chosen group size. 

MATERIALS: 
• Contrasting Two Landscapes  
Diorama Resource Sheet 5.5a 

• Contrasting Two Landscapes 
 Student Resource Sheet 5.5 

• Various craft or recycled materials 

• Access to technology to show the   
 following video clip: 

• Antarctica for kids: 
 Cool Facts About Antarctica  
 for Children 

https://bit.ly/aboutAntarctica 

TIME REQUIRED 

Day 1: 75 mins. / Day 2: 60 mins.

https://bit.ly/aboutAntarctica 
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EDUCATOR PREP:
Determine if your students will complete the assignment individually, 
as partners, or within small groups. Print copies of the “Contrasting 
Two Landscapes Diorama Resource Sheet 5.5a” and “Contrasting Two 
Landscapes Student Resource Sheet 5.5.” Gather enough supplies to 
accommodate your chosen group size. 

EDUCATOR GUIDE:

DAY 1:

1 . In the film Dinosaurs of Antarctica, In the film Dinosaurs of 
Antarctica, students learn that Antarctica is the coldest and windiest 
place on Earth. Students will discover that Antarctica is an ice desert 
making it difficult for most plants and animals to survive. Ask students to 
raise their hands if they remember hearing the word climate before. 

What does the word climate mean? 

Climate refers to the average condition of the weather at a place, 
usually over a period of years, as described by temperature, wind 
velocity, and precipitation. 

What are scientists that study weather called? 

Meteorologists predict the weather and study how the atmospheric 
conditions affect the Earth and its human inhabitants. 

What does the word weather mean? 

Weather is what’s happening in the atmosphere over a short period of 
time with respect to temperature, precipitation, and cloud cover. 

What are scientists that study climate called? 

Climatologists study climate patterns to provide an understanding 
of the conditions of a particular area to help residents adapt to their 
surroundings. 

What is the difference between climate and weather? 

Weather refers to short-term changes in the atmosphere, while climate 
describes what the weather is like over a long period in a specific area.  

CONTRASTING TWO LANDSCAPES

Dinosaurs of Antarctica Summer Camp Guide

Photo of arctic weather pattern.
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2 . Tell students that they will compare two landscapes: where they live 
and Antarctica. Explain to students that they will explore the similarities 
and differences between the environments by learning more about both 
places through video and research. Provide each student with a copy of 
“Contrasting Two Landscapes Student Resource Sheet 5.5.” During this 
assignment, students will watch a short video about Antarctica and fill in 
the blank spaces on the chart as they watch the video. 

 
3 . Optional: To ensure students can complete their chart, it may be 
necessary to allow students to watch the video once without pausing. 
Replay the video for students and pause at key points to enable students 
to complete the chart.  
 
During the video, “Antarctica for kids: Cool Facts About Antarctica,” 
pause at the following markers to allow students to fill in their chart. 

 - 48-second mark  [land size & location of Antarctica] 

 - 3:00 minute mark [physical features & temperature of Antarctica] 

 - 3:45 minute mark [animals of Antarctica] 

 - 4:00 minute mark [population of Antarctica] 

 
4 . Share with students that millions of years ago, Antarctica’s climate 
was warmer, which led to more plants, dryer land, increased sunlight, 
and animals that no longer exist today, such as dinosaurs. Remind 
students that the climate is much colder, and the continent is covered 
in ice, making it difficult for most animals and plants to survive. Tell 
students that scientists continue to study the causes of the climate shift 
in Antarctica and through research believe that the environment changed 
due to natural causes.

 
5 . Share with students the following theories: 

Millions of years ago, the atmospheric carbon dioxide levels declined 
steadily, preventing the melting of snow causing ice sheets to form in 
Antarctica. 

Millions of years ago, the changes in land and ocean configurations 
due to the widening of the ocean between South America and the 
Antarctic Peninsula created a current that circulates clockwise 
around the continent preventing warm water from reaching 
the coast. 

 

Educator Notes:

CONTRASTING TWO LANDSCAPES
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6 . After students complete the section of the chart about Antarctica, 
allow 30 minutes for them to research where they live. Students should 
utilize the table as a focus for their research. Students could choose to 
create a diorama about their city or state. 

 
7 . Explain to students that they will create a diorama, a miniature 
display representing a scene from nature or a historical event. For the 
assignment, students should understand that they will use research 
about Antarctica’s current geography. Based on their research, 
students will use their creativity and knowledge about the environment 
of Antarctica and where they live to create a side-by-side model to 
represent the landscape of both locations. Provide students with a copy 
of the “Contrasting Two Landscapes Diorama Resource Sheet 5.5a.” 
Allow students 20 minutes to begin planning their diorama. Remind 
students to utilize the “Contrasting Two Landscapes Student Resource 
Sheet 5.5”  chart that they completed as a reference. 

 
8 . Offer students the opportunity to write down possible supplies they 
may need and have at home to create their diorama. One item you may 
encourage students to bring is a shoebox or large tissue box. Inform 
students that they will have time to create their diorama during camp 
and that some materials will be available for them to use. 

 

DAY 2: 

1 . Remind students that they learned that Antarctica’s climate was 
much warmer than it is today. Ask students to recall the assignment that 
they started the previous day, which was researching Antarctica and 
where they live so they can create a diorama of both landscapes. Ask 
students to access “Contrasting Two Landscapes Diorama Resource 
Sheet 5.5a” and review the tasks with them to ensure they understand 
expectations.

 
2 . Show students an example of a completed diorama but encourage 
them to use their creativity to design something unique. Present the 
supplies and materials available to students and review expectations of 
usage. Using the “Contrasting Two Landscapes Diorama Resource Sheet 
5.5a” as guidance, allow students 45 minutes to craft their side-by-side 
model. Circulate to provide support when necessary.

 

Photo of Smithsonian Diorama or other 
student led craft project.

CONTRASTING TWO LANDSCAPES
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CONTRASTING TWO LANDSCAPES

3 . After the allocated time, conclude the lesson by hosting a gallery walk. 
Ask students to display their diorama around the room. Permit students 
to circulate the room so they can view their peers’ creations. To keep the 
process organized, tell students you will play music and when the music 
stops, they should rotate to the next display. Continue the process until 
students view every model.

 
4 . To conclude the lesson, ask students to share something new that 
they learned about Antarctica and their hometown/state through 
research for this learning activity.

Educator Notes:
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Lesson 5.5: Student Resource 5.5a
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Use your creativity and knowledge about the landscape of Antarctica and where you live to 
create a diorama. 

 Sketch your model diorama on paper . 

 - Search for inspiration online if necessary. When drawing you diorama, make sure the   
 miniatures will be appropriate to the scale if the entire scene. For example, a bird should  
 not be the same size as a whale. The diorama should look as real as possible. 

 Make a list of items you will need to create your diorama based on your sketch . 

 - Consider common school supplies or easily accessible materials such as construction   
 paper, cotton balls, glue, paint, felt, clay, craft sticks, etc. Determine if you want miniature  
 figures (ex. Animals) or objects such as rocks, printed pictures, magazine pages, etc. 

 Gather materials for your diorama . 

 - Finalize which elements you will make and which components you can purchase 
 (with parental approval). For example, you may decide to buy animal figures but create  
 fake snow using cotton balls to represent Antarctica’s climate. 

 Create your diorama . 

 - Configure the box in a position where it has a back, four sides, and an open front 
 (example: A shoebox turned on its side without the lid). 

 - Divide the box design in half. Design a creative background to represent Antarctica’s   
 landscape on one side and the landscape where you live on the other side by decoraring all  
 sides of the box (ex. sky, ocean, ice, etc.). 

 - Add details to make the scene appear realistic. Place objects and figurines in a visually  
 appealing manner while being intentional about the scale of your design. For example,  
 work from the back of the box to the front, placing smaller items in front of larger ones. 
 Be sure you have the entire scene completed before you glue it to the box, allowing the  
 option to change your mind. 

 - Confirm the design and glue the objects into place to ensure that it doesn’t move. 

 - Attach a creative title to the box where it can be easily seen. 
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STANDARDS: 
• CCSS.MATH.CONTENT.6.NS.C.5. Understand that positive and 
negative numbers are used together to describe quantities having  
opposite directions or values; use positive and negative numbers to  
represent quantities in real-world contexts, explaining the meaning  
of 0 in each situation.

FROM THE FILM:
In the film Dinosaurs of Antarctica, researchers and tourists  
typically visit the continent during the summer months, which occur 
from October to February. Due to the Earth’s tilt and its orbit around the  
sun, Antarctica receives less heat and energy from the sun. As a result,  
during the summer months, it’s almost always sunny, and during the 
winter months, it’s mostly dark.

LESSON OVERVIEW:
In this lesson, students will analyze Antarctica’s monthly weather 
pattern to determine the best time for researchers to visit the continent. 
Students will use data gathered from weather reports to identify  
weather tends by creating a line graph.

MATERIALS:
• Analyzing Antarctica’s Weather   
 Student Resource Sheet 6.1

• Technology to access the website  
 and video:

 bit.ly/McMurdoStationWeather

• Antarctica: Destination World  
 by National Geographic Kids [2:57] 

 http://bit.ly/
DestinationAntarctica 
 

GRADE LEVEL 6-8 
(1) 40 MINUTE LESSON

http://bit.ly/McMurdoStationWeather 
http://bit.ly/DestinationAntarctica
http://bit.ly/DestinationAntarctica
http://bit.ly/DestinationAntarctica
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EDUCATOR PREP:
Print a copy of “Analyzing Antarctica’s Weather Student Resource  
Sheet 6.1” for each student. Ensure that each student has access to 
technology for research purposes.

EDUCATOR GUIDE:
1 . In the film, Dinosaurs of Antarctica, students will learn that  
scientists commonly visit the continent during particular seasons. 
However, the film does not explain in detail about Antarctica’s seasons. 
Explain to students that due to the high elevation and large landmass  
of the South Pole, Antarctica is significantly colder than the north.  
Share with students that although Antarctica’s climate is typically harsh, 
there are points in the year that are more suitable for humans to visit.  

2 . To help students make the connection between weather and its 
impact on people’s choice of activities, solicit relevant examples based  
on your students’ experience. For example, you could ask students:

When does someone typically go swimming in an outdoor pool?  
Why?

When does someone typically go ice skating?  
Why?

When has the weather impacted your weekend plans?  

3 . Tell students that they are going to explore the best time for people to 
visit Antarctica. Share with students the following scenario: A group of 
students would like to visit Antarctica. Using weather data, their task is 
to determine when conditions are best for students to visit the continent. 
Ask students:

Which months do you think would be the best time to  
visit Antarctica? Why?

Which months do you think would be the worst time to  
visit Antarctica? Why?

Why do you think it matters when people visit Antarctica?

How might Antarctica’s environment affect humans?

Record students’ responses. Students will revisit their ideas later  
in the lesson.

LESSON 6.1
STUDYING ANTARCTICA’S WEATHER
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Photo of scientists working in relatively 
warm temps in Antarctica.
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4 . Provide each student with a copy of “Analyzing Antarctica’s Weather 
Student Resource Sheet 6.1.” First, ask students to record their  
predictions about when would be the best time to visit Antarctica. 
Prompt students to make an educated guess about the continent’s 
weather conditions throughout the year. Afterward, ask students to 
create a data table utilizing the online resource www.timeanddate.com  
to analyze the climate & weather averages in McMurdo Station, 
Antarctica. Allow students five minutes to record the mean temperature 
averages for each month. Circulate to provide support if necessary.

5 . Tell students that their next task is to create a line graph using the 
data. Review the purpose of a line graph and how to create a line graph 
with students. Ask students:

Who has created a line graph before?  
How do you create a line graph? 
A line graph shows how something changes over time. Line graphs 
have an x-axis (horizontal) and a y-axis (vertical). Typically, the x-axis 
represents the time period, and the y-axis has numbers that represent 
what is being measured. 

In the graph you create, what will the x-axis and y-axis represent? 
The x-axis will represent the month of the year. The y-axis will  
represent the average temperature each month.

6 . Using “Analyzing Antarctica’s Weather Student Resource Sheet 6.1,” 
review how to interpret the graph (ex: descriptive title, what each axis 
represents, how to record data, etc.). Tell students that due to the large 
size of Antarctica, the climate varies based on the location. Remind stu-
dents that other large continents, such as North America, have climates 
that vary. Ask students to provide examples detailing how the weather 
may vary based on which part of North America they reside in. Share 
with students that they will analyze the weather near McMurdo Station,  
where most researchers visit. 

7 . At this grade level, students should be familiar with the concept of 
negative numbers. Draw a number line to display negative and positive 
numbers. Remind students that standard numbers, anything greater 
than zero, are characterized as ‘positive’ numbers. Numbers that are less 
than zero are described as ‘negative’ numbers. Tell students that on a 
number line, negative numbers are placed to the left of zero and positive 
numbers are placed to the right of zero. 

Educator Notes:
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8 . Explain to students that when analyzing temperatures in Antarctica, 
negative numbers represent colder temperatures than positive numbers. 
For example, -8 degrees is colder than 27 degrees. Remind students 
that freezing occurs at 32 degrees. Model how to create a line graph 
for students by reviewing the data for January. Using the “Analyzing  
Antarctica’s Weather Student Resource Sheet 6.1” allow students ten 
minutes to make a line graph of the data. Circulate to provide assistance 
if needed. 

9 . After the allotted time has expired, allow students to share their line 
graph with a peer. Revisit student predictions regarding the best and 
worst time to visit Antarctica and compare their earlier thoughts to their 
current findings. Ask students:

Based on the data, which months do you think would be  
the best time to visit Antarctica? Why? 
Example: The warmest temperature occurs between November  
and February. The best time to visit is in January since it’s usually  
the hottest month.

Based on the data, which months do you think would be the worst 
time to visit Antarctica? Why? 
Example: The coldest temperature occurs between March and October. 
The worst time to visit is in July since it’s usually the coldest month.

How is Antarctica’s temperature different from where you live? 
Example: It appears that our seasons are different. Our warm months 
occur between June to August but Antarctica’s warm months occur 
from October to February. 

Thermometer showing freezing temps.
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10 . To help students learn more about Antarctica, show the video 
“Antarctica: Destination World” by National Geographic Kids.  
After showing the video, ask students:

Why do we describe Antarctica as a desert? 
A desert is an area of landscape where little precipitation occurs  
and Antarctica only receives about two inches of rain per year.

 Who has the largest ice sheet in the world?  
What would happen if it melted? 
The Antarctic Ice Sheet is the largest ice sheet in the world  
and if it melted, sea levels would rise by 200 feet.

What type of animals can survive the cold weather of Antarctica? 
Antarctica is home to penguins, seals, whales, and octopuses  
to name a few.

Why do scientists and explorers visit Antarctica? 
Since the early 1900’s, explorers have been interested in Antarctica  
to research the landscape, climate change, space meteors, etc. 

11 . To conclude the lesson, explain to students that Antarctica has  
two seasons: summer and winter. Since it’s located in the southern  
hemisphere, Antarctica’s summer is from October to February and 
during this time, it’s almost always sunny. Tell students that most 
research occurs during Antarctica’s summer months.

Educator Notes:
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Analyzing Antarctica's Weather

Actual Weather Averages in McMurdo Station in Antarctica

May

Aug

Nov

Jan Feb Mar Apr Jun Jul Sep Oct Dec

Based on weather reports gathered from years 2005-2015.

I predict that the best month to visit Antarctica is 

_____________________________.

I predict that the worst month to visit Antarctica is 

_____________________________.

 My Predictions

Based on the graph, when is the best month to visit Antarctica? Why?

Based on the graph, when is the worst month to visit Antarctica? Why?

Why does it matter which month researchers visit Antarctica?

______________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________

 

Discussion Questions

student resource 6.1 

Record and study Antarctica’s monthly weather pattern to determine the best time for researchers

to visit.

______________________________________________________________________________________________________________________________
 

______________________________________________________________________________________________________________________________
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MY PREDICTIONS
I predict that the best month to visit Antarctica is 

Record and study Antarctica’s monthly weather pattern to determine the 
best time for researchers to visit.

DISCUSSION QUESTIONS 
Based on the graph, when is the best month to visit 
Antarctica? Why?

Based on the graph, when is the worst month to visit 
Antarctica? Why?

Why does it matter which month researchers 
visit Antarctica?

I predict that the worst month to visit Antarctica is

ACTUAL WEATHER AVERAGES IN MCMURDO STATION IN ANTARCTICA

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Based on weather reports gathered from years 2005-2015.

Lesson 6.1: Student Resource 6.1

ANALYZING ANTARCTICA’S WEATHER
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Record and study Antarctica’s monthly weather pattern to determine the 
best time for researchers to visit.

DISCUSSION QUESTIONS 
Based on the graph, when is the best month to visit 
Antarctica? Why?

Based on the graph, when is the worst month to visit 
Antarctica? Why?

Why does it matter which month researchers 
visit Antarctica?

I predict that the worst month to visit Antarctica is

ACTUAL WEATHER AVERAGES IN MCMURDO STATION IN ANTARCTICA

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Based on weather reports gathered from years 2005-2015.

May
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Jan Feb Mar Apr Jun Jul Sep Oct Dec

Based on weather reports gathered from years 2005-2015.

Antarctica Weather Graph
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Analyzing Antarctica's Weather

Actual Weather Averages in McMurdo Station in Antarctica

I predict that the best month to visit Antarctica is 

_____________________________.

I predict that the worst month to visit Antarctica is 

_____________________________.

 My Predictions

Based on the graph, when is the best month to visit Antarctica? Why?

Based on the graph, when is the worst month to visit Antarctica? Why?

Why does it matter which month researchers visit Antarctica?

______________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________

 

Discussion Questions

student resource 6.1 

Record and study Antarctica’s monthly weather pattern to determine the best time for researchers

to visit.

______________________________________________________________________________________________________________________________
 

______________________________________________________________________________________________________________________________
 

28 15 1 -7 -8 -9 -15 -12 -8 1 16 27

Example: The best time to visit is in January since it’s usually the hottest month.

Example: The worst time to visit is in July since it’s usually the coldest month.

answers may vary

answers may vary

answers may vary

answers may vary

answers may vary

28ºF 15ºF 1ºF -7ºF -8ºF -9ºF -15ºF -12ºF -8ºF º1F 16ºF 27ºF

Example: The best time to visit is in January since 

it’s usually the warmest month.

Example: The worst time to visit is in July since it’s  

usually the coldest month.

answers may vary.

Lesson 6.1: Student Resource 6.1
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MY PREDICTIONS
I predict that the best month to visit Antarctica is 
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STANDARDS: 
• MS-ESS3-5: Ask questions to clarify evidence of the factors that  
have caused the rise in global temperatures over the past century.

• SP2: Develop and use a model to describe phenomena.

FROM THE FILM:
In the film Dinosaurs of Antarctica, students learned that scientists  
discovered more clues that proved the climate of the continent changed 
over millions of years. Despite its harsh weather, some animals, such 
as penguins, have been able to adapt to Antarctica’s environment. 
Changes in temperature can influence the environment and thus make it 
difficult for some living things to survive. Scientists are using clues from 
Antarctica’s past to predict how climate change can impact the future.

LESSON OVERVIEW:
In this lesson, students will explore global warming by modeling the 
greenhouse effect.

MATERIALS:
• Clean sand

• 4 clear, plastic cups (10 oz)

• 2 cups of water

• 2 empty soda bottles (1 liter)

• Scissors

• Tray of ice cubes

• Plastic wrap

• Rubber band

• Ruler

• Clip-on spotlight or light source  
 with at least 100-watt bulb

• Analyzing Global Warming Lab   
 Student Resource Sheet 6.2 

• Analyzing Global Warming Student   
 Resource Sheet 6.2a (each student)

GRADE LEVEL 6-8 
(1) 50 MINUTE LESSON 
(1) 10 MINUTE CLEAN UP
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EDUCATOR PREP:
Assign each student a lab partner. Based on your group size, gather 
enough materials to accommodate each set of partners. Print a copy  
of the “Analyzing Global Warming Lab Student Resource Sheet 6.2”  
for each set of partners. Print a copy of “Analyzing Global Warming 
Student Resource Sheet 6.2a” for each student. This lesson can also  
be taught as a whole class demonstration.

EDUCATOR GUIDE:
1 . In the film, Dinosaurs of Antarctica, scientists discovered more 
clues that proved the climate shifted over the years, transitioning the 
continent into an icehouse. While Antarctica’s weather is bleak, it is still 
home to seals, whales, penguins and other animals that have the ability 
to adapt to the conditions. Changes in temperature can influence the 
environment and thus make it difficult for some living things to survive.

2 . To activate prior knowledge, facilitate a discussion using the  
following question prompts: 

What happened when you got into a car that had been left  
in the sun on a hot day with the windows rolled down?  
Example response: When you leave the car windows rolled up,  
the car becomes very hot causing someone to immediately roll down 
the window to cool it off. Sometimes the seat belt buckle is so hot it 
almost burns your hand. However, when you leave the windows down, 
the car feels cooler.

Ask students:

Why do you think the temperature in a car with the windows  
rolled up is higher than the temperature in a car with the  
windows rolled down? 
Example response: The air in the car is trapped inside and is  
unable to circulate.

LESSON 6.2
ANALYZING GLOBAL WARMING

Dinosaurs of Antarctica Summer Camp Guide

Photo of large greenhouse.
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Educator Notes:3 . Share with students that the experience they described, getting into a 
car placed in the sun with the windows rolled up, is how the greenhouse 
effect works. Ask students:

Have you ever heard of the greenhouse effect? 
The greenhouse effect is a process that occurs when gases, such  
as carbon dioxide, in Earth’s atmosphere trap the Sun’s heat.

Have you ever seen a greenhouse?  
What is the purpose of a greenhouse? 
A greenhouse is a building with glass walls and a glass roof often  
used to grow plants. Sunlight shines into the greenhouse, warming the 
plants and air inside. The greenhouse stays warm because the glass 
walls and roof trap the Sun’s heat.

Have you ever heard of greenhouse gases? What are they? 
Gases in the atmosphere trap heat just like the glass roof of a  
greenhouse. These gases are called greenhouse gases and they  
allow sunlight to pass through the atmosphere; but, they also prevent 
the heat that the sunlight brings from leaving the atmosphere making 
the Earth warmer.

Can you explain global warming? 
Global warming is the long-term warming of the Earth’s  
overall temperature.

4 . Tell students that today they will explore global warming by modeling 
the greenhouse effect. Provide each group with a set of lab materials, 
the “Analyzing Global Warming Lab Student Resource Sheet 6.2” and 
“Analyzing Global Warming Student Resource Sheet 6.2a” Review lab 
safety rules if necessary. Circulate to provide assistance when needed but 
encourage students to utilize their partners for support. 



70

LESSON 6.2
ANALYZING GLOBAL WARMING

Dinosaurs of Antarctica Summer Camp Guide

Photo of glacier in Antarctica.

5 . PART 1: STUDENT DIRECTIONS
• Carefully cut both one-liter soda bottles approximately 4 inches  
 from the bottom.

• Place 1 inch of sand at the bottom of each bottle.

• Carefully, using scissors, cut four wide vertical slits in the bottom half  
 of two clear, plastic cups. The purpose of the slits is to allow melted  
 ice water to flow out of these cups. Make sure the slits are wide and  
 reach the bottom of the cups.

• Place one of the plastic cups without slits upside down on a flat surface  
 and place one of the plastic cups with slits facing up on top so that the  
 bottoms of each cup touch. Without covering the slits on the top cup,  
 tape both cups together to prevent movement. Repeat the process  
 using the remaining two unused plastic cups.

6 . PART 2: STUDENT DIRECTIONS
• To create your “island” place one set of cup structures in each soda  
 bottle on top of the sand. Make sure the plastic cup with slits is still  
 on top.

• Pour water in each soda bottle until the water level is approximately  
 1 inch above the sand. If you accidentally over pour water in one bottle  
 simply adjust the other bottle by adding more water until both bottles’  
 water level is the same. 

• Add “glaciers” to the “island” by placing ice cubes in both bottles.  
 Choose the same number of ice cubes to place in each of the plastic  
 cups with slits.

• Using plastic wrap, cover the opening of one of the soda bottles and  
 secure it tightly with a rubber band. Label the bottle, “greenhouse.”

• Leave the other soda bottle top uncovered.  
 Label the bottle, “control.” 

Educator note: Circulate to check for accuracy. 

7 . PART 3: STUDENT DIRECTIONS
• Record the water level in each bottle.

• Place the heat source in a position to shine on the two bottles. 

• Wait 6 minutes and then measure the water level in each bottle.

• Check back every 6 minutes and record data for the next 24 minutes.

Educator note: The ice in the bottle covered with plastic should melt 
faster indicating warmer temperatures than the uncovered bottle. 
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Educator Notes:8 . After students record the initial set of data, reiterate how global 
warming impacts our environment by showing the video, “Cause and 
effects of climate change’ by National Geographic [3:00 minutes]. As 
students view the video using the “Analyzing Global Warming Student 
Resource Sheet 6.2a”, instruct them to complete the guided notes 
sections of the document. After the video, allow students to collaborate 
with their partners to fill in missing notes. Ask for volunteers to share 
their responses and encourage students to make corrections if necessary.

9 . Instruct students to measure the water level of their bottles again and 
record the data. At this stage of the lab, students should have recorded 
water levels twice.

10 . Share with students that the cause of global warming is  
controversial in the scientific community. Explain that some scientists 
believe that humans are the main contributors to the shift in climate 
while others believe that it’s a natural process that occurs and humans 
have little effect on global warming. Antarctica was once a warm  
continent but shifted to a cold continent making it difficult for many 
animals to survive in such extreme conditions. Facilitate a discussion 
using the following question prompts:

Should humans continue to release more carbon dioxide or other 
greenhouse gases in the atmosphere and hope scientists are wrong? 
Or should we reduce the production of greenhouse gases and hope  
it’s not too late? 

11 . After the discussion, remind students to measure the water level of 
their bottles again and record the data. At this stage of the lab, students 
should have recorded water levels three times.
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Photo of botanist working in greenhouse or 
scientist working in the field.

12 . While students wait to observe their bottles for the last time, 
instruct them to record their observations and complete the reflection 
questions using the “Analyzing Global Warming Student Resource  
Sheet 6.2a” with their partner. 

Why do scientists use models to understand phenomena? 
Scientists use models to try to understand ideas that may be too  
hard to test in nature or a laboratory because they are too far away, 
take too long to measure, too small, etc. A model is used to help  
scientists visualize things they may not actually see.

Was there a difference in the warming rate of the greenhouse  
bottle and the control bottle? If so, described what you noticed. 
In the greenhouse (covered) bottle, the warm air couldn’t escape  
so it became warmer quicker than the control bottle.

What might be the effect of placing the bottles different distances  
from the light source? 
We may document unreliable data because one bottle may receive 
more heat than the other causing it to warm quicker and skew 
our results.

How did the change in Antarctica’s climate impact the environment? 
Antarctica’s climate was much warmer and wetter millions of years ago 
but it’s now covered in ice and receives very little rain. Excavations in 
Antarctica revealed dinosaur fossils that proved the climate changed 
over time. A shift in climate millions of years ago is believed to be 
caused by natural occurrences impacting Earth.

13 . To conclude the lesson, ask students:

How might understanding Antarctica’s past help humans 
on Earth today?
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PART 1: STUDENT DIRECTIONS
• Carefully cut both one-liter soda bottles approximately 4 inches from the bottom.

• Place 1 inch of sand at the bottom of each bottle.

• Carefully, using scissors, cut four wide vertical slits in the bottom half of two clear, plastic cups.  
 The purpose of the slits is to allow melted ice water to flow out of these cups. Make sure the slits  
 are wide and reach the bottom of the cups.

• Place one of the plastic cups without slits upside down on a flat surface and place one of the    
 plastic cups with slits facing up on top so that the bottoms of each cup touch. Without covering  
 the slits on the top cup, tape both cups together to prevent movement. 
 Repeat the process using the remaining two unused plastic cups.

PART 2: STUDENT DIRECTIONS
• To create your “island” place one set of cup structures in each soda bottle on top of the sand.    
 Make sure the plastic cup with slits is still on top.

• Pour water in each soda bottle until the water level is approximately 1 inch above the sand.  
 If you accidentally over pour water in one bottle simply adjust the other bottle by adding more    
 water until both bottles’ water level is the same.

• Add “glaciers” to the “island” by placing ice cubes in both bottles. Choose the same number  
 of ice cubes to place in each of the plastic cups with slits.

• Using plastic wrap, cover the opening of one of the soda bottles and secure it tightly with a  
 rubber band. Label the bottle, “greenhouse.”

• Leave the other soda bottle top uncovered. Label the bottle, “control.”

PART 3: STUDENT DIRECTIONS
• Record the water level in each bottle.

• Place the heat source in a position to shine on the two bottles.

• Wait 6 minutes and then measure the water level in each bottle.

• Check back every 6 minutes and record data for the next 24 minutes.

Lesson 6.2: Student Resource 6.2

ANALYZING GLOBAL WARMING LAB

Dinosaurs of Antarctica Summer Camp Guide

Use the directions below to explore global warmingby modeling the greenhouse effect.
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I . Lab notes: Use the table to record your observations.

II . Video reflection: As you view the “Cause and effects of climate change” video, fill in the blanks.

Human activities such as  and  are contributing to the increase in the Earth’s  

temperature. The  occurs when gases in the atmosphere allow the sunlight in and prevent  

some of the heat from  like glass walls of a greenhouse. Human activities such as  have 

increased the amount of carbon dioxide in the atmosphere causing the planet to warm at a faster rate.  

Climate change has consequences for our , , , and  . Water from melting glaciers 

causes  . Climate change can cause  impacting our  and  .  

In areas with high amounts of smog, health problems can occur such as , , and  .  

Humans can reduce the rate of climate change by replacing  with  energy sources that don’t 

produce greenhouse gases.

Label Starting height  
of water level

Greenhouse
Effect

Control

Height of water
after 6 minutes

Height of water
after 12 minutes

Height of water
after 18 minutes

Height of water
after ice melts

Why do scientists use models to understand phenomena?

Was there a difference in the warming rate of the greenhouse bottle and the control bottle? If so, describe what you saw. 

What might be the effect of placing the bottles different distances from the light source?

How did the change in Antarctica’s climate impact the environment?

Lesson 6.2: Student Resource 6.2a

ANALYZING GLOBAL WARMING LAB

Dinosaurs of Antarctica Summer Camp Guide
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I . Lab notes: Use the table to record your observations.

II . Video reflection: As you view the “Cause and effects of climate change” video, fill in the blanks.

Human activities such as  and  are contributing to the increase in the Earth’s  

temperature. The  occurs when gases in the atmosphere allow the sunlight in and prevent  

some of the heat from  like glass walls of a greenhouse. Human activities such as  have 

increased the amount of carbon dioxide in the atmosphere causing the planet to warm at a faster rate.  

Climate change has consequences for our , , , and  . Water from melting glaciers 

causes  . Climate change can cause  impacting our  and  .  

In areas with high amounts of smog, health problems can occur such as , , and  .  

Humans can reduce the rate of climate change by replacing  with  energy sources that don’t 

produce greenhouse gases.

Why do scientists use models to understand phenomena?

Was there a difference in the warming rate of the greenhouse bottle and the control bottle? If so, describe what you saw. 

What might be the effect of placing the bottles different distances from the light source?

How did the change in Antarctica’s climate impact the environment?

Scientists use models to try to understand ideas that may be too hard see or to test in nature or a laboratory 

because they are too far away, take too long to measure, too small, etc.

In the greenhouse (covered) bottle, the warm air couldn’t escape so it became warmer quicker than the  

control bottle.

Example response: We may document unreliable data because one bottle may receive more heat than  

the other causing it to warm quicker and skew our results.

Antarctica’s climate was much warmer and wetter millions of years ago but it’s now covered in ice and  

receives very little rain. Excavations in Antarctica revealed dinosaur fossils that proved the climate changed 

over time. A shift in climate millions of years ago is believed to be caused by natural occurrences  

population overpopulation

greenhouse effect

escaping burning of fossil fuels

weather oceans food health

rising sea levels extreme weather food health

asthma heart disease lung cancer

fossil fuels renewable

Lesson 6.2: Student Resource 6.2a

ANALYZING GLOBAL WARMING LAB

Dinosaurs of Antarctica Summer Camp Guide

Label Starting height  
of water level

Greenhouse
Effect

Control

Height of water
after 6 minutes

Height of water
after 12 minutes

Height of water
after 18 minutes

Height of water
after ice melts
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STANDARDS: 
• MS-ESS3-5: Ask questions to clarify evidence of the factors that  
have caused the rise in global temperatures over the past century.

• SP2: Develop and use a model to describe phenomena.

FROM THE FILM:
In the film, Dinosaurs of Antarctica, geoscientists such as Libby Ives  
study the Earth’s composition, structure, and other physical aspects such 
as physical sedimentology and glacial geology. Analyzing Earth’s land-
scape helps scientists understand how our planet changes over time. For 
example, if scientists can understand the process of how melting glaciers 
and ice sheets contribute to sea-level rising, they can create solutions to 
minimize human and animal impact.

LESSON OVERVIEW:
In this lesson, students will investigate the relationship between climate 
change and sea-level rise.

MATERIALS:
• 2 plastic rectangle containers of  
 the same size (per group)

• 8 sticks of modeling clay (per group)

• 1 tray full of ice cubes (per group)

• 1 liter of water (per group)

• Ruler (per group)

• Technology to show the following   
 videos: 

 - “How Glaciers Changed The World”  
by SciShow Kids [5 minutes]  
http://bit.ly/aboutglaciers

 - “NASA’s Earth Minute: 
Sea Level Rise” [1:30]  
http://bit.ly/aboutsealevels

• Investigating Sea Levels Lab Student  
 Resource Sheet 6.3

• Investigating Sea Levels Student  
 Resource Sheet 6.3a

GRADE LEVEL 6-8 
(1) 60 MINUTE LESSON 
(1) 10 MINUTE CLEAN UP

http://bit.ly/aboutglaciers
http://bit.ly/aboutsealevels
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EDUCATOR PREP:
Split your class into groups of four. Gather enough materials to  
accommodate each group. Print copies of “Investigating Sea Levels 
Lab Student Resource Sheet 6.3” and “Investigating Sea Levels Student 
Resource Sheet 6.3a.” The day before the class, place one ice tray for  
each group in the freezer. Remove the ice tray from the freezer five 
minutes before starting the lab.

EDUCATOR GUIDE:
1 . In the film, Dinosaurs of Antarctica, students learned how  
scientists worked to understand the story of Antarctica by researching 
how climate changed over time impacting the landscape, plants, and  
animals. Antarctica was once a warm continent with lush plants and 
various animals such as dinosaurs. However, as the climate began to 
shift, the environment changed as well. Currently, Antarctica is a desert 
with large sheets of ice, glaciers, and icebergs. Scientists are studying the 
causes of the previous climate shift in Antarctica to predict what might 
happen in the future.

2 . Share with students that they will investigate the relationship 
between climate change and rising sea levels by simulating what happens 
to floating ice and ice on land when it melts. Explain to students that the 
thermal expansion of seawater is one of the main causes of rising sea 
levels that result from a warming climate. Tell students that they should 
be able to answer the following question after completing the lab activity:

Which type of melting will cause a greater increase in sea level?

3 . Provide each group with a set of lab materials, the “Investigating  
Sea Levels Lab Student Resource Sheet 6.3” and “Investigating Sea 
Levels Student Resource Sheet 6.3a.” Allow a few minutes for students  
to decide on group roles. Review lab safety rules if necessary. Circulate  
to provide assistance when needed but encourage students to utilize  
their group for support. 

LESSON 6.3
INVESTIGATING SEA LEVELS

Dinosaurs of Antarctica Summer Camp Guide

Photo of Antarctic Icebergs  
by boat.
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Educator Notes:4 . PART 1 STUDENT DIRECTIONS:
• Make a prediction using the following question prompt:  
 Which type of melting will cause a greater increase in sea level?

• Use your hands to combine four sticks of clay together. 

• Place the clay on one side of the plastic container. Make sure the top  
 of the clay is flat so that your ice cubes (glaciers) can balance.  
 Label this container “Glacier.”

• Use your hands to combine the remaining four sticks of clay together.

• Place the clay on one side of the second plastic container.  
 Label this container “Iceberg.”

• Add one cup of water to each container. Make sure the top of your  
 clay (island) is above the water level. You may have to adjust the  
 amount of water utilized based on the size of the container.

• Make a prediction based on your model.

What might happen if you place an ice cube directly in the water?

What might happen if you place an ice cube on top of the clay (island)?

What does an ice cube represent in this experiment?

5 . PART 2 STUDENT DIRECTIONS:
• Using the container labeled “Glacier,” place six ice cubes (glaciers)  
 on top of the clay (island).

• Use the ruler to measure and record the water level before the ice cubes  
 (glaciers) melt on your data chart.

• Using the container labeled “Iceberg,” place six ice cubes (icebergs)  
 near the clay (island).

• Use the ruler to measure and record the water level before the  
 ice cubes (icebergs) melt on your data chart.

• Place both containers in a sunny area if possible.

6 . Remind students that Antarctica is surrounded by water.  
Tell students that today they will explore the relationship between  
climate change and rising sea levels. Show students the video,  
“How Glaciers Changed The World” by SciShow Kids [5 minutes]. 
Instruct students to complete the “Investigating Sea Levels Student 
Resource Sheet 6.3a” as they watch the clip.
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Photo of impressive glacier in Antarctica.

7 . After showing the video, permit two minutes for students to work 
with their partner to fill in any missing sections on their video reflection 
guide. After the time allowed expires, ask volunteers to share their 
responses to check for accuracy. Encourage students to correct their 
guides if necessary. 

8 . Facilitate a discussion using the following question prompts:

What are glaciers?  
A glacier is a large mass of ice that moves slowly over land.

Where is the largest glacier in the world? 
The largest glacier is found in Antarctica.

How do glaciers form?  
Glaciers form when snow remains in the same area over time  
and accumulates to transform into ice. 

What does it mean to have a glacier retreat?  
When a glacier melts more ice in the summer than it builds up  
in the winter, it will retreat or move back. 

Why do scientists study glaciers? 
When glaciers move, it indicates something in the environment 
changed like temperature. Scientists can use this information to guess 
what the Earth was like a long time ago. Scientists and engineers have 
used the energy from melting glaciers in useful ways, such as  
turning the energy into electricity. Scientists also study glaciers 
because if too many glaciers melt it can cause sea levels to rise which 
may impact how humans live.

How might a melting glacier impact sea levels? 
Melting glaciers on land add more water to the oceans causing  
the sea level to rise. When the ocean becomes warmer, it takes  
up more space also causing the sea level to rise.

9 . Tell students that over the next hour, they will monitor the water 
levels in both containers.

PART 3 STUDENT DIRECTIONS:
• After 15 minutes, measure the water in both containers again  
 and record the data on your chart.

• After 30 minutes, measure the water in both containers again  
 and record the data on your chart.

• After 45 minutes, measure the water in both containers again  
 and record the data on your chart.
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Educator Notes:10 . Check for understanding by reading the following statements  
aloud and ask students to complete the following sentences.  

The plastic containers represent an ocean basin.

The ice cubes represent glaciers or icebergs.

The water represents ocean water.

The clay represents an island.

The ruler represents a sea-level gauge.

11 . Lead a class discussion using the following question prompts:

How does this experiment describe sea-levels rising in the real world? 
The experiment simulated what happens when icebergs and glaciers 
melt. Glaciers contribute to the rising of sea level because water is 
being removed from the land and added to the water in the ocean basin 
Icebergs don’t cause the sea level to rise because they are  
already in the water. Therefore, the volume of an iceberg has already 
impacted the sea level.

Describe how the iceberg and glacier impact sea level during this 
simulation. 
After reviewing my data chart, I noticed that when the glaciers melted, 
there was a rise in the water level. When the iceberg melted, the water 
level stayed the same.

12 . To ensure that students understand why scientists monitor  
the sea level, show the following video clip NASA’s Earth Minute:  
Sea Level Rise [1:30]. Instruct students to complete the  
“Investigating Sea Levels Student Resource Sheet 6.3a.” 

13 . To conclude the lesson, lead a whole-class discussion using the 
following question prompts: How do you think rising sea levels will affect 
people where you live? What if all of the ice in Antarctica melted, what 
do you think would happen? Why might scientists want to understand 
the relationship between glaciers and climate in Antarctica?
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PART 1: STUDENT DIRECTIONS
• Make a prediction using the following question prompt: Which type of melting will cause a  
 greater increase in sea level?

• Use your hands to combine four sticks of clay together.

• Place the clay on one side of the plastic container. Make sure the top of the clay is flat so that  
 your ice cubes (glaciers) can balance easily. Label this container “Glacier.”

• Use your hands to combine the remaining four sticks of clay together.

• Place the clay on one side of the second plastic container. Label this container “Iceberg.”

• Add one cup of water to each container. Make sure the top of your clay (island) is above  
 the water level. You may have to adjust the amount of water utilized based on the size of  
 the container.

• Make a prediction based on your model.

• What might happen if you place an ice cube directly in the water?

• What might happen if you place an ice cube on top of the clay (island)?

PART 2: STUDENT DIRECTIONS
• Using the container labeled “Glacier,” place six ice cubes (glaciers) on top of the clay (island).

• Use the ruler to measure and record the water level before the ice cubes (glaciers) melt on  
 your data chart.

• Using the container labeled “Iceberg,” place six ice cubes (icebergs) near the clay (island).

• Use the ruler to measure and record the water level before the ice cubes (icebergs) melt on  
 your data chart.

• Place both containers in a sunny area if possible.

• 

PART 3: STUDENT DIRECTIONS
• After 15 minutes, measure the water in both containers again and record the data on your chart.

• After 30 minutes, measure the water in both containers again and record the data on your chart.

• After 45 minutes, measure the water in both containers again and record the data on your chart.

Lesson 6.3: Student Resource 6.3
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Use the directions below to investigate the relationship between climate change and rising sea levels by simulating what 
happens to floating ice and ice on land when it melts.
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II . Video reflection: As you view the “How Glaciers Changed The World” video, fill in the blanks.

When snow accumulates over days, it can turn into layers of  like a  . Glaciers hold a frozen 
supply of the Earth’s  water. They grow and  . Sometimes they  around. The process 
of layers of snow can take a long time, such as  years. The world’s biggest glacier is  
in Antarctica. Glaciers cover  of the Earth. When a glacier becomes large, the ice on the bottom can no longer 
hold up the ice  it. The ice at the bottom will float out and  . When a glacier melts more ice in the 
summer than it builds up in the winter, it will  or move back. When glaciers move, it tells scientists that some-
thing in the environment is  . Over the past 100 years, the Earth has become warmer, causing some glaciers 
to  or  . Sometimes melting glaciers can be helpful. Water from melting glaciers often flows into 
rivers.  ,  , and  use water from rivers. However, if glaciers melt too fast, it causes the 
sea levels to  .

What if all of the ice in Antarctica melted, what do you think would happen?

Why might scientists want to understand the relationship between glaciers and climate in Antarctica?

How do you think rising sea level will affect people where you live?

III . Video reflection: After viewing the “NASA’s Earth Minute: Sea Level Rise” video, answer the following questions.

Lesson 6.3: Student Resource 6.3a

INVESTIGATING SEA LEVELS LAB

Dinosaurs of Antarctica Summer Camp Guide

I . Lab notes: Use the table to record your observations.

TIME TIMEWATER LEVEL WATER LEVELOBSERVATIONS OBSERVATIONS

IMMEDIATELY IMMEDIATELY

30 MINUTES 30 MINUTES

15 MINUTES 15 MINUTES

45 MINUTES 45 MINUTES

ICEBURG GLACIER
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II . Video reflection: As you view the “How Glaciers Changed The World” video, fill in the blanks.

When snow accumulates over days, it can turn into layers of  like a  . Glaciers hold a frozen 
supply of the Earth’s  water. They grow and  . Sometimes they  around. The process 
of layers of snow can take a long time, such as  years. The world’s biggest glacier is  
in Antarctica. Glaciers cover  of the Earth. When a glacier becomes large, the ice on the bottom can no longer 
hold up the ice  it. The ice at the bottom will float out and  . When a glacier melts more ice in the 
summer than it builds up in the winter, it will  or move back. When glaciers move, it tells scientists that some-
thing in the environment is  . Over the past 100 years, the Earth has become warmer, causing some glaciers 
to  or  . Sometimes melting glaciers can be helpful. Water from melting glaciers often flows into 
rivers.  ,  , and  use water from rivers. However, if glaciers melt too fast, it causes the 
sea levels to  .

What if all of the ice in Antarctica melted, what do you think would happen?

Why might scientists want to understand the relationship between glaciers and climate in Antarctica?

How do you think rising sea level will affect people where you live?

III . Video reflection: After viewing the “NASA’s Earth Minute: Sea Level Rise” video, answer the following questions.

Lesson 6.3: Student Resource 6.3a

INVESTIGATING SEA LEVELS LAB
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I . Lab notes: Use the table to record your observations.

TIME TIMEWATER LEVEL WATER LEVELOBSERVATIONS OBSERVATIONS

IMMEDIATELY IMMEDIATELY

30 MINUTES 30 MINUTES

15 MINUTES 15 MINUTES

45 MINUTES 45 MINUTES

ICEBURG GLACIER

ice glacier

fresh shrink move

100 Lambert Fisher

one-tenth

above advance

retreat

changing

shrink disappear

Plants people animals

rise

answers will vary

answers will vary

answers will vary
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climatology vocabulary puzzle 6th-8th grade

Climatology Crossword Puzzle

Select a word that match the definition below. Match the number beside the definition to

the boxes placed across or down the grid. If correct, the word will fit perfectly in the puzzle.

Across

3. the average height of the sea's surface  

 

5. a fuel (such as coal or oil) that is formed in the

Earth from dead plants or animals  

 

7. a colorless, odorless gas that is released from

the burning of fossil fuels 

 

8. a person who studies climate patterns to

provide an understanding of the conditions of an

area  

 

9. the warming of the Earth's atmosphere often

caused by air pollution  

 

10. an increase in the Earth's average temperature

that causes changes in the climate

Down

 

 

 

2.  the pattern of weather over a long period of time

  

4.  a significant shift in the climate over time  

 

6.  the amount of greenhouse gases released by a

person, family, or company each year

 a natural or human-made gas that traps heat in the 1.

       atmosphere

ACROSS
3 . the average height of the sea’s surface

5 . a fuel (such as coal or oil) that is formed in the Earth 
from dead plants or animals

7 . a colorless, odorless gas that is released from the 
burning of fossil fuels

8 . a person who studies climate patterns to provide an 
understanding of the conditions of an area

9 . the warming of the Earth’s atmosphere often caused 
by air pollution

10 . an increase in the Earth’s average temperature that 
causes changes in the climate

DOWN
1 . a natural or human-made gas that traps  
heat in the atmosphere

2 . the pattern of weather over a long  
period of time

4 . a significant shift in the climate over time

6 . the amount of greenhouse gases released  
by a person, family, or company each year

Lesson 6.3: Student Resource 6.3 Vocabulary Puzzle

CROSSWORD PUZZLE

Dinosaurs of Antarctica Summer Camp Guide

DIRECTIONS:
Select the words that match the 
definitions. Match the number 
beside the definition to the boxes 
placed across or down the grid. If 
correct, the word will fit perfectly 
in the puzzle.
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climatology vocabulary puzzle 6th-8th grade

Climatology Crossword Puzzle

Select a word that match the definition below. Match the number beside the definition to

the boxes placed across or down the grid. If correct, the word will fit perfectly in the puzzle.

Across

3. the average height of the sea's surface  

 

5. a fuel (such as coal or oil) that is formed in the

Earth from dead plants or animals  

 

7. a colorless, odorless gas that is released from

the burning of fossil fuels 

 

8. a person who studies climate patterns to

provide an understanding of the conditions of an

area  

 

9. the warming of the Earth's atmosphere often

caused by air pollution  

 

10. an increase in the Earth's average temperature

that causes changes in the climate

Down

 

 

 

2.  the pattern of weather over a long period of time

  

4.  a significant shift in the climate over time  

 

6.  the amount of greenhouse gases released by a

person, family, or company each year

 a natural or human-made gas that traps heat in the 1.

       atmosphere

(answer key)

ACROSS
3 . the average height of the sea’s surface

5 . a fuel (such as coal or oil) that is formed in the Earth 
from dead plants or animals

7 . a colorless, odorless gas that is released from the 
burning of fossil fuels

8 . a person who studies climate patterns to provide an 
understanding of the conditions of an area

9 . the warming of the Earth’s atmosphere often caused 
by air pollution

10 . an increase in the Earth’s average temperature that 
causes changes in the climate

DOWN
1 . a natural or human-made gas that traps  
heat in the atmosphere

2 . the pattern of weather over a long  
period of time

4 . a significant shift in the climate over time

6 . the amount of greenhouse gases released  
by a person, family, or company each year

Lesson 6.3: Student Resource 6.3 Vocabulary Puzzle

CROSSWORD PUZZLE

Dinosaurs of Antarctica Summer Camp Guide

DIRECTIONS:
Select the words that match the 
definitions. Match the number 
beside the definition to the boxes 
placed across or down the grid. If 
correct, the word will fit perfectly 
in the puzzle.
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GRADE LEVELS: 5-8 

STUDYING PLATE TECTONICS
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STANDARDS: 
MS-ESS2-3. 
Analyze and interpret data on the distribution of fossils and rocks, 
continental shapes, and seafloor structures to provide evidence of the 
past plate motions. 

 

FROM THE FILM:
In the film, Dinosaurs of Antarctica, students learn that most of 
Antarctica’s ice-free landmass is rock from the Mesozoic Era when 
the continent was still part of the supercontinent Pangaea. During 
this timeframe, forests and swamps covered the land, and dinosaurs 
roamed the landscape. Scientists found fossils of the same species on 
all continents, including Antarctica. Over time, Pangaea split into two 
supercontinents, Gondwana and Laurasia.  Eventually, Antarctica 
became part of Gondwana. Antarctica broke away from Africa but was 
still connected to South America and Australia, which created a gap filled 
by the ocean over time. Antarctica began transitioning from a greenhouse 
to an icehouse. 

 
LESSON OVERVIEW:
In this lesson, students will explore the theory of plate tectonics by 
modeling the movement of the Earth. 

 

MATERIALS: 

• Studying Plate Tectonics Sheet 7.1 

• Studying Plate Tectonics Lab Sheet 7.1a 

• Studying Plate Tectonics Puzzle 7.1b 

• Studying Plate Tectonics Map 7.1c 

• A piece of foam board at least 11 x17   
 (each partner) 

• Cardboard cutter 

• Scissors, Glue 

• Technology to show the video: 
 “Plate Tectonics” by BrainPop 

 http://bit.ly/MovingPlates 
• Continental drift article from 
 National Geographic 

 http://bit.ly/continentdrift 

TIME REQUIRED 

60 minute Lesson / 10 minute clean-up

http://bit.ly/MovingPlates  
 http://bit.ly/continentdrift 


89

EDUCATOR PREP:
Assign each student a partner and gather enough materials to 
accommodate the size of each class. Print a copy of the “Studying Plate 
Tectonics Student Sheet 7.1 and 7.1a” for each student. Print an 
11 x 17 version of the “Studying Plate Tectonics Puzzle 7.1b” for 
each set of partners. 

EDUCATOR GUIDE:

1 . In the film Dinosaurs of Antarctica, students learn that 
Antarctica was once part of a larger supercontinent called Gondwana, 
which included what we now call Africa, Arabia, Madagascar, South 
America, India, Australia, and Antarctica. Explain to students that in 
1912, Alfred Wegener, a meteorologist, shared the concept that all of the 
continents of the Southern Hemisphere were once joined together to 
form a single landmass called Pangaea. 

 
2 . Remind students that the Earth consists of four layers. Ask students: 

Who can name the layers of Earth? 

Earth has a solid crust on the outside, the mantle, the outer core, and 
inner core. 

Which layer do we live on and can you describe it? 

We live on the Earth’s crust, and it’s thin in comparison to the other 
layers.  

 
Explain to students that the crust is broken into many pieces called 
plates. Wegener proposed the theory of continental drift, which stated 
that continents shifted position on Earth’s surface, but he was unable to 
explain why the plates moved. Emphasize to students that the theory of 
plate tectonics has replaced the idea of continental drift.  

 
3 . To further explain how scientists believe that the Earth’s plates have 
been moving slowly over the years, show students the video, “Plate 
Tectonics” by BrainPop. Lead a discussion with the class using the 
following question prompts: 

Why didn’t people believe Alfred Wegener’s theory of 
continental drift? 

He couldn’t explain how or why the plates moved apart. 

STUDYING PLATE TECTONICS 

Dinosaurs of Antarctica Summer Camp Guide

Photo showing strata, revealing layers of 
rock and earth.
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What evidence did Wegener use to support his theory of  
continental drift? 

Fossils of similar plants and animals were found on each continent. 
The age and type of rock layers matched also.  

How fast do the plates on Earth move? 

They move about the same rate as fingernails grow. Therefore, you 
don’t typically feel it unless there is seismic activity, such as an 
earthquake. 

What are the three types of plate boundaries? 

The three boundaries are called convergent, divergent, and transform.

 
 4 . Remind students that the motion of the Earth’s plates helps scientists 
understand why volcanoes, earthquakes, and mountains form. Instruct 
students to complete the crossword puzzle using the “Studying Plate 
Tectonics Student Sheet 7.1.” After students complete the assignment, 
review the answers to ensure students understood the content. 
Encourage students to correct their puzzle if necessary. 

 
5 . Tell students that they will explore the theory of plate tectonics by 
modeling the concept of continental movement and plate tectonics. Have 
students form pairs and distribute materials, “Studying Plate Tectonics 
Puzzle 7.1b” and “Studying Plate Tectonics Lab Sheet 7.1a.” Explain to 
students that they will cut out landmasses to represent the continents 
and some larger islands. These landmasses and islands will represent 
how scientists think the world appeared over 200 million years ago. Tell 
students that they will conduct research to determine which plant and 
animal fossils were found on each landmass. Using the evidence found, 
they will reconstruct Pangaea. 

 
6 . Restate to students that the purpose of the assignment is to 
understand the theory of continental movement and plate tectonics. 
After completing the task, tell students that they should be able to 
describe how scientists use various kinds of evidence to create theories. 

 

Educator Notes:

STUDYING PLATE TECTONICS 
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7 . Using the “Studying Plate Tectonics Lab Sheet 7.1a” and “Studying 
Plate Tectonics Puzzle 7.1b,” permit students to work in pairs to 
reconstruct their puzzle.  

 
PART 1: Student directions:  
 
View a globe or world map to remind yourself of the current positioning 
of the continents. Using the “Studying Plate Tectonics Puzzle 7.1b,” label 
the continents.   
 
Use the National Geographic website ( http://bit.ly/continentdrift ) to 
create a key or symbol for your map to show where fossils were found 
on each continent. For example, you might use a picture of a reptile to 
represent a Mesosaurus.  
 
Using the symbols, note where scientists found each type of fossil. 

 
Educator note: At this point, students should have determined which 
fossils were found on each continent. Circulate to check for accuracy. 

 
PART 2: Student directions:  
 
Cut out a large circle in the foam board to represent the globe.  
 
Using the globe as a reference, arrange the continents on the foam board 
in their current position. When you are satisfied with your placement, 
glue the continents to the foam board.  
 
With the continents glued to the foam board, cut them out to make 
puzzle pieces.  
 
Consider the physical shape of the continents and distribution of fossils 
to create one supercontinent.  

 
Educator note: At this point, students should have a total of seven puzzle 
pieces to represent each continent. Emphasize with students that it is 
okay if all of the boundaries do not fit together perfectly. Circulate to 
check for accuracy. Show students a map of Pangaea using “Studying 
Plate Tectonics Map 7.1c” as a resource when necessary. 

Map of Pangaea

STUDYING PLATE TECTONICS 

http://bit.ly/continentdrift 
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Educator Notes:

STUDYING PLATE TECTONICS 

8 . Check for understanding by leading a class discussion using the 
following question prompts: 

On which landmasses did Lystrosaurus live? 
Lystrosaurus lived on India, Antarctica, and Africa. 
 
How might the locations of Lystrosaurus fossils be seen as evidence 
that the continents were once together? 
Lystrosaurus was a land reptile, so it would not have been able to 
cross the waters that now are between the three continents. Since 
there are fossils of it in more than one content, it’s evidence that these 
continents were once connected or part of one large supercontinent.

On which landmasses did Mesosaurus live? 
Mesosaurus lived in South America and Africa. 
 
Does it seem realistic that the landmasses could have moved as the 
plate tectonic theory suggests? Explain. 
Yes. We know that tectonic plates and therefore continents drift 
today. Given the additional evidence of fossils found across multiple 
continents when they should have not been able to cross water, it 
seems realistic that the landmasses could have moved apart.

 
9 . To conclude the lesson, connect the assignment to the film, 
Dinosaurs of Antarctica by explaining the theory of continental drift 
and the impact of plate movement on Antarctica.  
 
According to the theory, the section of Pangaea that is now Antarctica 
was once at a different latitude. As Antarctica drifted toward the 
South Pole, its climate cooled, and the forests and wildlife gradually 
disappeared as ice appeared. 
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STUDYING PLATE TECTONICS MAP
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Lesson 7.1: Student Resource 7.1b

PLATE TECTONICS CROSSWORD PUZZLE
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1

2 3

4

6

7

8

9 10

5

Select a word that matches the definition below. Match the number 
beside the definition to either the ACROSS or DOWN box on the 
grid. If you are correct, the word will fit perfectly into the puzzle.

ACROSS 
 
4.  currents are the 
underlying force that drives plate 
techtonics. 
 
7. Earth’s heat energy is most 
consentrated in the   . 
 
7. The Earth’s  
consists of large tectonic plates.

DOWN 
 
1. The Earth’s mantle is between the core 
and the   . 
 
2. Tectonic plates are constantly  

 . 
 
3. Plate    movement and 
interaction of the Earth’s plates. 
 
5.    was a supercontinent of all 
the Earth’s landmass that existed about 
250 million years ago. 
 
6. The scientist, Alfred Wegener used  

  discoveries to support his 
theory of continental drift. 
 
8. Based on the current positions of 
the continents, South America moved  

  to drift away from Pangaea. 
 
10. Convection currents are powered by  

 .
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Lesson 7.1: Student Resource 7.1b

PLATE TECTONICS CROSSWORD PUZZLE
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Select a word that matches the definition below. Match the number 
beside the definition to either the ACROSS or DOWN box on the 
grid. If you are correct, the word will fit perfectly into the puzzle.

ACROSS 
 
4.  currents are the 
underlying force that drives plate 
techtonics. 
 
7. Earth’s heat energy is most 
consentrated in the   . 
 
7. The Earth’s  
consists of large tectonic plates.

DOWN 
 
1. The Earth’s mantle is between the core 
and the   . 
 
2. Tectonic plates are constantly  

 . 
 
3. Plate    movement and 
interaction of the Earth’s plates. 
 
5.    was a supercontinent of all 
the Earth’s landmass that existed about 
250 million years ago. 
 
6. The scientist, Alfred Wegener used  

  discoveries to support his 
theory of continental drift. 
 
8. Based on the current positions of 
the continents, South America moved  

  to drift away from Pangaea. 
 
10. Convection currents are powered by  

 .
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STANDARDS: 
MS-ESS2-3. 
Analyze and interpret data on the distribution of fossils and rocks, 
continental shapes, and seafloor structures to provide evidence of the 
past plate motions. 

 
FROM THE FILM:
In the film, Dinosaurs of Antarctica, students learn that most of 
Antarctica’s ice-free landmass is rock from the Mesozoic Era when 
the continent was still part of the supercontinent Pangaea. During 
this timeframe, forests and swamps covered the land, and dinosaurs 
roamed the landscape. Scientists found fossils of the same species on 
all continents, including Antarctica. Over time, Pangaea split into two 
supercontinents, Gondwana and Laurasia.  Antarctica became part of 
Gondwana. Antarctica split away from Africa but was still connected to 
South America and Australia, which created a gap filled by the ocean over 
time. Antarctica began transitioning from a greenhouse to an icehouse.

 
LESSON OVERVIEW:
In this lesson, students will model convergent, divergent and transform 
plate boundaries.  

 

MATERIALS: (per student) 
• Modeling Plate Movement 
 Lab Sheet 7.2a, 7.2b 

• Modeling Plate Movement 
 Lab Sheet 7.2b 

• Wax paper or paper plates 

• Graham crackers (2 whole crackers) 

• Spoon 

• Marshmallow creme 

• Cup of water 

TIME REQUIRED 

60 minute Lesson / 10 minute clean-up
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EDUCATOR PREP:
Assign each student a partner and gather enough materials to 
accommodate the size of each class. Print a copy of the “Modeling Plate 
Movement Lab Sheet 7.2” for each student. The lab sheet has two pages. 
To save paper, print on both sides. 

EDUCATOR GUIDE:

1 . In the film Dinosaurs of Antarctica, students learn that the 
continent was once part of a larger supercontinent called Gondwana. 
Scientists believe that Antarctica separated  from Africa but was still 
connected to South America and Australia which created a gap filled by 
the ocean over time. Antarctica began transitioning from a greenhouse to 
an icehouse. 

 
2 . Remind students that the crust is broken into many pieces called 
plates. In the previous lesson, students began learning about tectonic 
plates. Ask students to recall the following: 

How fast do the plates on Earth move? 

They move about the same rate as fingernails grow. Therefore, you 
don’t typically feel it unless there is seismic activity such as 
an earthquake. 

What are the three types of plate boundaries? 

The three boundaries are called convergent, divergent, and transform. 

 
3 . Remind students that the motion of the Earth’s plates helps scientists 
understand why volcanoes, earthquakes, and mountains form. Tell 
students that they will further explore the theory of plate tectonics by 
modeling convergent, divergent and transform plate boundaries. Assign 
students a partner. Distribute the “Modeling Plate Movement Lab Sheet 
7.2” to each student and a set of lab materials to each set of partners. 

 
 4 . Restate to students that the purpose of the assignment is to learn 
how plates interact at their boundaries and to demonstrate three types of 
plate movements. Using the “Modeling Plate Movement Lab Sheet 7.2,” 
allow students to complete the lab activity with a partner. 

 

MODELING PLATE MOVEMENT

Dinosaurs of Antarctica Summer Camp Guide

Caption copy yet to be written.
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5 . MODEL DIVERGENT PLATE BOUNDARIES  
 - Break the large graham cracker into four pieces using the perforated 

cracks as guidance.  

 - Using a spoon, spread marshmallow creme on a sheet of wax paper 
or paper plate. Use enough creme so that you can move the crackers 
around easily. Throughout the lab, you can add more creme as needed. 

 
Educator note: Visit each group and ask the following questions:  

When the Earth’s surface pulls apart, hot magma can flow upward. 
What geologic activity or landform do you think will occur? 

A volcano can form. 

What other geologic activity or landform do you think will occur near 
a divergent boundary?  

A mid-ocean ridge can form. 

MODEL FLOOR SPREADING 
 - Place two pieces of graham crackers next to each other on 

top of the creme. 

 - Press down lightly on the crackers and spread them 2 cm apart in 
opposite directions. 

 - Remove the graham crackers from the creme. 

 
Educator note: Visit each group and ask the following question:  

What happened to the creme between the crackers? 

The creme between the crackers began to spread apart. 

 
MODEL TRANSFORM PLATE BOUNDARIES 

 - Place two pieces of graham crackers next to each other so that they 
slightly touch. 

 - Gently slide them laterally back and forth over the creme. Draw a 
model of what you see. 

 

Educator Notes:

MODELING PLATE MOVEMENT

Dinosaurs of Antarctica Summer Camp Guide
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Educator note: Visit each group and ask the following questions:  

What do you notice about the cracker edges? 

The edges of the cracker became brittle and pieces began to crumble. 

What geologic activity or landform do you think will occur near a 
transform plate boundary? 

Fault lines can form and earthquakes can occur. 

 
MODEL CONVERGENT PLATE BOUNDARIES 

 - Wet the end of one graham cracker by dipping it in water and 
wait 5 seconds. 

 - Using the end of the soggy graham cracker and the end of a dry 
graham cracker, gently push them down and toward each other. Draw 
a model of what you see. 

 
Educator note: Visit each group and ask the following questions:  

What happens to the crackers as they push against each other? 

One cracker began to bend or break as the two crackers collided. 

What geologic activity or landform do you think will occur near 
a convergent plate boundary? 

Mountains and volcanoes can form.

 
6 . Review student responses to the “Modeling Plate Movement Lab 
Sheet 7.2” to ensure every student understands the concepts. The 
questions on the lab sheet are the same questions asked during small 
group check-in. 
 
To conclude the lesson, connect the assignment to the film, 
Dinosaurs of Antarctica by reviewing how plate movement has 
impacted Antarctica’s climate. 

Photo showing aftermath of earthquake.

MODELING PLATE MOVEMENT
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MODELING PLATE MOVEMENT LAB SHEET
Lesson 7.2: Protecting our Modeling Plate Movement Lab Sheet 7.2a

• Break the large graham cracker into four pieces using the perforated cracks as guidance. Using a spoon, spread 
marshmallow crème on a sheet of wax paper. Use enough crème so that you can move the crackers around easily. 
Throughout the lab, you can add more crème as needed.

• In this simulation:

 - The graham cracker represents the Earth’s crust, divided into plates.

 - The crème represents the mantle within the Earth’s core. 

• A divergent plate boundary is a location where two tectonic plates are moving away from each other. 

 - Place two pieces of graham crackers, next to each other on top of the crème filling. 

 - Gently push them down and away from each other. Draw what you see in the box below. 

Use the directions below to demonstrate the three types of plate movements. 

When the Earth’s surface pulls apart, hot magma can flow upward. What geologic activity do you predict is 
likely to occur? 

What happened to the crème between the crackers?

What other geologic activity or landform do you think will occur near a divergent boundary?

• Seafloor spreading is a geologic process in which tectonic plates split apart from each other occurring 
 at divergent plate boundaries. 

• Place two pieces of graham crackers next to each other on top of the crème. 

• Press down lightly on the crackers and spread them 2cm apart in opposite directions. 

• Remove the graham crackers from the crème. 
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MODELING PLATE MOVEMENT LAB SHEET
Lesson 7.2: Protecting our Modeling Plate Movement Lab Sheet 7.2b

• A transform plate boundary is a location where plates slide sideways past each other. 

 - Place two piece of graham crackers next to each other so that they slightly touch. 

 - Gently slide them laterally back and forth over the crème. Draw a model of what you see. 

What do you notice about the cracker edges? 
  

What geologic activity of landform do you think will occur near a transform plate boundary?  
 

• A convergent plate boundary is a location where two tectonic plates are moving toward each other. There are two 
kinds of convergent boundaries: subduction and collision. 

 - Wet the end of one graham cracker by dipping it in water and wait 5 seconds. 

 - Using the end of the soggy graham cracker and the end of a dry graham cracker gently push them down and 
toward each other. Draw a model of what you see. 

What happens to the crackers as they push against each other? 

What geologic activity or landform do you think will occur neat a convergent plate boundary? 
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STANDARDS: 
MS-ESS1-4: 
Construct a scientific explanation based on evidence from rock strata for 
how the geologic time scale is used to organize Earth’s 4.6-billion-year-
old history. 

Building upon 4-EESL-1: 
Identify evidence from patterns in rock formations and fossils in rock 
layers to support an explanation for changes in a landscape over time. 

 

FROM THE FILM:
In the film, Dinosaurs of Antarctica, students learn how scientists 
use plants, animals, and rock minerals to understand Antarctica’s 
landscape during the early Jurassic period. Geoscientists, such as 
Libby Ives, study the Earth’s composition, structure, and other physical 
aspects of the Earth, such as physical sedimentology and glacial geology. 
Analyzing Earth’s landscape helps scientists understand how our planet 
changes over time.

 
LESSON OVERVIEW:
In this lesson, students will investigate changes in a landscape over time 
by creating a model of rock layers. 

MATERIALS: (per group) 

• Safety mask, Safety goggles 

• Plaster of paris, Sandpaper 

• Measuring spoon, 3 plastic spoons 

• Sand, Pebbles 

• Food coloring (red, orange and blue) 

• Paper cup, Stopwatch, Hand lens 

• Replicating Rock Layers 
 Lab Sheet 7.3 

• Replicating Rock Layers 
 Student Sheet 7.3a 

• Technology to play the following video:  
 Sedimentary Rock Examples by Moo Moo  
 Math and Science [2:44] 

 bit.ly/Sedimentaryexamples 

TIME REQUIRED 

60 minute Lesson / 10 minute clean-up

http://bit.ly/Sedimentaryexamples 
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EDUCATOR PREP:
Split your class into small groups with a maximum of four students in 
each group. Based on your decision, gather enough materials for the 
group size. Print a copy of “Replicating Rock Layers Lab Sheet 7.3” and 
“Replicating  Rock Layers Student Sheet 7.3a” for each student.

EDUCATOR GUIDE:

1 . In the film, Dinosaurs of Antarctica, we learn that most of 
Antarctica’s ice-free landmass is rock from the Mesozoic Era when the 
continent was still part of the supercontinent Pangaea. During this 
timeframe forests and swamps covered the land and dinosaurs roamed 
the landscape. Scientists analyze fossils found in sedimentary rock on the 
Antarctic Peninsula to understand how the continent transformed over 
millions of years. Ask students: 

What is a rock? 

A rock is a naturally-occurring, solid mineral material forming part of 
Earth’s surface and often found on the surface or underneath soil 
or oceans. 

 
2 . Share with students that scientists search for dinosaur fossils in 
sedimentary rocks. They look for sedimentary rocks formed or deposited 
during the Mesozoic Era, the geologic time when non-avian dinosaurs 
lived. Typically, scientists search in regions with small amounts of 
vegetation covering the surface of the ground, so that fossil fragments 
can be easily seen.

 
3 . To introduce students to the various types of sedimentary rocks, show 
students the video, “Sedimentary Rock Examples” by Moo Math and 
Science [2:44]. Using the “Replicating Rock Layers Student Sheet 7.3,”  
instruct students to record their responses to the following questions: 

How are sedimentary rocks formed? 

Sedimentary rocks are formed from sediments such as particles of 
sand, pebbles, shells, and other fragments of material. 

What are three types of sedimentary rocks? 

Three types of sedimentary rocks are clastic, chemical, and organic. 

REPLICATING ROCK LAYERS 
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Close -up photo of different rocks showing 
their unique appearance.



107

Dinosaurs of Antarctica Summer Camp Guide

What is one of the most common sedimentary rocks? 

The most common sedimentary rock is sandstone which is a 
clastic rock. 

 
After viewing the video, review the answers with students and allow time 
for corrections if necessary. 

 
 4 . Explain to students that scientists learn about Earth’s history by 
examining records of past events that are often preserved in the rocks. 
Geologists use relative dating principles for arranging rock layers into 
their order of formation. The law of superposition states that in any 
undisturbed sequence of rocks deposited in layers, the oldest is on the 
bottom, and the youngest layer is on the top.  

 
5 . Tell students that today they will investigate rock layers. Provide each 
group with a set of lab materials and a “Replicating Rock Layers Lab 
Sheet 7.3a.” Consider assigning group roles and responsibilities for each 
role. Review lab safety rules if necessary. 

 
6 . Show students an example layer of a sedimentary rock. Restate to stu-
dents that the purpose of the lab is to investigate rock layers by making a 
model. Tell students to use the “Replicating Rock Layers Lab Sheet 7.3a” 
to complete the lab activity.  

 

PART 1: Student directions: 

Wearing your lab equipment (ex: mask and safety goggles), place 
3 spoonfuls of plaster of paris in the bowl using a measuring spoon for 
accuracy. Using a graduated cylinder, pour 20mL of water in the bowl 
with the plaster of paris. Using a plastic spoon, mix the ingredients by 
slowly stirring the water and plaster of paris in the bowl. 

Using the same bowl, choose to add:

 - 5 drops of your choice of red or orange food coloring

 - 10mL of sand or pebbles.

 - Mix the ingredients until it appears blended. 

Pour your mixture from the bowl into a paper cup. Use your spoon to 
scrape the material from the bowl. 

 

Educator Notes:

REPLICATING ROCK LAYERS 
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Educator note: Visit each group and ask the following questions:

Which layer of the rock layer did you create (bottom, middle or top)? 
What do you notice? 
What do you wonder? 

 

7 . PART 2: Student directions: 

Using a clean bowl and spoon, place 3 spoonfuls of plaster of paris in 
the bowl using a measuring spoon for accuracy.  

Using a graduated cylinder, pour 20mL of water in the bowl with the 
plaster of paris. Using a plastic spoon, mix the ingredients by slowly 
stirring the water and plaster of paris in the bowl. 

 - Using the same bowl, choose to add:

 - 5 drops of your choice of red or orange food coloring

 - 10mL of sand or pebbles.

Pour your mixture from the bowl into the paper cup. Use your spoon to 
scrape the material from the bowl. 

 
Educator note: Visit each group and ask the following questions:

Which layer of the rock layer did you create (bottom, middle or top)?

What do you notice? 

What do you wonder?

 

8 . PART 3: Student directions: 

Using a clean bowl and spoon, place 3 spoonfuls of plaster of paris in 
the bowl using a measuring spoon for accuracy. Using a graduated 
cylinder, pour 20mL of water in the bowl with the plaster of paris. 
Using a plastic spoon, mix the ingredients by slowly stirring the water 
and plaster of paris in the bowl. 

Using the same bowl, add 5 drops of blue food coloring. Mix the 
ingredients until it appears blended.

Pour your mixture from the bowl into the paper cup. Use your spoon to 
scrape the material from the bowl. 

Photo of flowing magma.

REPLICATING ROCK LAYERS 
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Educator Notes:

REPLICATING ROCK LAYERS 
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REPLICATING ROCK LAYERS 

Educator note: Visit each group and ask the following questions:

Which layer of the rock layer did you create (bottom, middle or top)?

What do you notice?

What do you wonder? 

 

9 . PART 4: Student directions: 

After 30 minutes, retrieve the rock model by tearing away the paper 
cup. Place the sandpaper flat on the desk and lay the rock model on its 
side. Rub the entire rock model across the sandpaper 6 times. 

Observe the rock model by touching it and using the hand lens to view 
it closely. 

Complete the “Replicating Rock Layers Lab Sheet 7.3a” with 
your group. 

 
10 . Set up a rotation format and allow students to conduct a gallery 
walk to view their classmates’ rock models. Set a timer for 5 minutes to 
allow students to rotate around the room. Encourage students to observe 
every rock model.  Tell students to observe their classmates’ rock model 
by touching it and using the hand lens to view it closely. When the timer 
sounds, tell students to return to their seats.

 
11 . To conclude the lesson, lead a whole-class discussion by asking 
students the following questions presented at the beginning of the lesson.

Can you explain the process you used to create your 
rock layer model? 

How would you describe the layers of your model?

How is your rock model similar or different from other students?

What else do you wonder about rock layers? 
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REPLICATING ROCK LAYERS 
Lesson 7.3: Protecting our Modeling Plate Movement Lab Sheet 7.3

PART 1: STUDENT DIRECTIONS
• Wearing your lab equipment (ex. mask and safety goggles), place 3 spoonfuls of plaster of paris in the bowl using a  
 measuring spoon for accuracy. 

• Using a graduated cylinder, pour 20mL or water in the bowl with the plaster of paris. 

• Using a plastic spoon, mix the ingredients by stirring the water and plaster of paris in the bowl. 

• Using the same bowl, choose to add: 

 - 5 drops of your choice of red or orange food coloring 

 - 10mL of sand or pebbles 

• Mix the ingredients until it appears blended, then pour your mixture from the bowl into a paper cup. 
 Use your spoon to scrape the material from the bowl.  
 

PART 2: STUDENT DIRECTIONS
• Using a clean bowl and spoon, place 3 spoonfuls of plaster of paris in the bowl using a measuring spoon 
 for accuracy. 

• Using a graduated cylinder, pour 20mL of water in the bowl with the plaster of paris. 

• Using a plastic spoon, mix the ingredients by stirring the water and plaster of paris in the bowl. 

• Using the same bowl, choose to add: 

 - 5 drops of your choice of red or orange food coloring 

 - 10mL of sand or pebbles 
• Mix the ingredients until it appears blended, then pour your mixture from the bowl into the paper cup. 
 Use your spoon to scrape the material from the bowl. 
  

PART 3: STUDENT DIRECTIONS
• Using a clean bowl and spoon, place 3 spoonfuls of plaster of paris in the bowl using a measuring spoon 
 for accuracy. 

• Using a graduated cylinder, pour 20mL of water in the bowl with the plaster of paris. 

• Using a plastic spoon, mix the ingredients by stirring the water and plaster of paris in the bowl. 

• Using the same bowl, add 5 drops of blue food coloring. Mix the ingredients until it appears blended, then pour   
 your mixture from the bowl into the paper cup. Use your spoon to scrape the material from the bowl.  
 

PART 4: STUDENT DIRECTIONS
• After 30 minutes, retrieve the rock model by tearing away the paper cup. 

• Place the sandpaper flat on the desk and lay the rock model on its side. 

• Rub the entire rock model across the sandpaper 6 times. 

• Observe the rock model by touching it and using the hand lens to view it closely. 

• Complete the “Replicating Rock Layers Lab Sheet 7.3a” with your group.

Use the directions below to create a model rock layer.
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REPLICATING ROCK LAYERS 
Lesson 7.3: Protecting our Modeling Plate Movement Lab Sheet 7.3a

Video reflection: As you view the “Sedimentary Rock Examples” video, answer the following questions. 

Lab Reflection: Respond to the questions below using complete sentences. 

How are sedimentary rocks formed? 

What are three types of sedimentary rocks? 

Can you explain the process you used to create your rock layer model? 

How would you describe the layers of you model?

How is your rock model similar or different from other students?

LAYER WHAT MATERIALS DID 
YOU USE? 

WHAT DID YOU NOTICE? WHAT ARE YOU 
CURIOUS ABOUT? 

BOTTOM

MIDDLE

TOP
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REPLICATING ROCK LAYERS 
Lesson 7.3: Protecting our Modeling Plate Movement Lab Sheet 7.3a

Video reflection: As you view the “Sedimentary Rock Examples” video, answer the following questions. 

Lab Reflection: Respond to the questions below using complete sentences. 

How are sedimentary rocks formed? 

What are three types of sedimentary rocks? 

Answers may vary

Answers may vary

Can you explain the process you used to create your rock layer model? 

How would you describe the layers of you model?

How is your rock model similar or different from other students?

Answers may vary

Answers may vary

Answers may vary

LAYER WHAT MATERIALS DID 
YOU USE? 

WHAT DID YOU NOTICE? WHAT ARE YOU 
CURIOUS ABOUT? 

BOTTOM

MIDDLE

TOP
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STANDARDS: 
MS-ESS2-1 
Develop a model to describe the cycling of Earth’s materials and the flow 
of energy that drives this process. 

 

FROM THE FILM:
In the film, Dinosaurs of Antarctica, we learn that most of 
Antarctica’s ice-free landmass is rock from the Mesozoic Era when the 
continent was still part of the supercontinent Pangaea. During this 
timeframe forests and swamps covered the land and dinosaurs roamed 
the landscape. Scientists analyze fossils found in sedimentary rock on the 
Antarctic Peninsula to understand how the continent transformed over 
millions of years.

 
LESSON OVERVIEW:
In this lesson, students will explore the rock cycle by investigating the 
characteristics of the three types of rocks. 

MATERIALS: (per pair) 

• 3 different flavored Starburst® candies 

• Scissors, Heavy book 

• Piece of wax paper, Colored pencils 

• Microwave or blow dryer 

• Exploring The Rock Cycle Lab Sheet 7.4 

• Exploring The Rock Cycle  
 Student Resource Sheet 7.4a 

• Technology to show the video: 

“Be A Rock Detective” by SciShow Kids 
 
 http://bit.ly/detectiverocks 

TIME REQUIRED 

60 minute Lesson / 10 minute clean-up

http://bit.ly/detectiverocks 
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EDUCATOR PREP:
Assign each student a partner and gather enough materials to 
accommodate the size of each class. Print a copy of the “Exploring The 
Rock Cycle Student Lab Sheet 7.4” and “Exploring The Rock Cycle 
Student Resource Sheet 7.4a” for each student. 

EDUCATOR GUIDE:

1 . In the film, Dinosaurs of Antarctica, we learn how scientists 
worked to understand the story of Antarctica by researching how plants, 
animals, and the climate changed over time by investigating fossils found 
in rock.

 
2 . Remind students that rocks are naturally-occurring solid mineral 
material forming part of Earth’s surface and often found on the surface 
or underneath soil or oceans. Ask students: 

Where might someone find rocks? 

Example response: Rocks can be found in many places such as our 
yard, parks, cracks within the streets, playgrounds, etc. 

How many types of rocks exist? 

There are many kinds of rocks, but they are categorized into three 
main classifications. The three main types of rock classifications are 
sedimentary, metamorphic, and igneous. The differences between 
each type of rock are based on how they are formed.  Sedimentary 
rocks form from sediments such as particles of sand, pebbles, shells, 
and other fragments of material. Metamorphic rocks form under the 
surface of the Earth due to high heat and high pressure. Igneous rocks 
form through the cooling and hardening of magma or lava. 

What is the rock cycle? 

The rock cycle is a process in which rocks constantly transform over 
time between the three rock types: sedimentary, igneous, 
and metamorphic. 

 

EXPLORING THE ROCK CYCLE
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3 . Tell students that they will explore the rock cycle by investigating the 
characteristics of the three types of rocks. Instruct students to access 
their “Exploring The Rock Cycle Student Resource Sheet 7.4a.” Show 
students the video, “Be A Rock Detective” by SciShow Kids. Tell students 
to complete their video reflection guides as they watch the clip. Review 
the guide answers to ensure students understood the content. Encourage 
students to correct their guides if necessary. 

 
 4 . Restate to students that the purpose of the lab is to explore the rock 
cycle by investigating the characteristics of the three types of rocks and 
how they are formed. Tell students that they should be able to answer the 
following questions after completing the lab activity. 

 - How would you explain the rock cycle process?

 -  Why is the rock cycle considered a cycle?

 -  How would you compare and contrast the 
 three main types of rocks? 

 - Which one of the three main types of rocks would most likely  
 contain fossils? Why? 

 
5 . Provide each partner with a set of lab materials and “Exploring The 
Rock Cycle Student Lab Sheet 7.4.”  Review lab safety rules if necessary. 
Circulate to provide assistance. 

 
6 . Students will simulate a rock going through the rock cycle using 
Starbursts. As students engage in the lab, they will document their 
findings using “Exploring The Rock Cycle Student Lab Sheet 7.4.” 

 

PART 1: Student directions: 

• Using scissors, carefully cut the three Starburst candies into small 
pieces. Use three different flavors. The goal is to make 12 small pieces 
of candy. 

• Gather the small pieces of candy in a pile. Mix the candy. Pick up the 
small pieces of candy, rub them together with your hands back and forth. 
As you rub the candy together, mold it into one ball. The ball should look 
lumpy and the small pieces of candy should be visible.  

Educator Notes:

EXPLORING THE ROCK CYCLE
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• Draw and describe what the candy represents at this stage 
of the process.  
 
Educator note: At this stage of the process, the small candies represent 
sediments. When students mold the candy into a ball, it will represent 
a sedimentary rock. 

 

PART 2: Student directions: 

• Take your “sedimentary rock” and create friction heat by warming it in 
your hands. Wrap the “rock” with wax paper and continue to soften it by 
using a hard book (ex: textbook) to press down on it to apply 
more pressure. 

• Unwrap the wax paper so that the “rock” is exposed. Carefully, use 
the blow dryer to melt the rock (candy). Do not allow the blow dryer to 
touch the candy. Slightly heat the candy until it appears liquified. Avoid 
touching the candy at this stage.  

• Draw and describe what the candy represents at this stage 
of the process.  

Educator note: At this stage of the process, the candy represents a 
metamorphic rock. 

 

PART 3: Student directions: 

• Wait 10 minutes to allow the liquid candy or “magma” to cool 
and harden.  

• Draw and describe what the candy represents at this stage  
of the process.   

Educator note: At this stage of the process, the candy represents an 
igneous rock. 

Caption yet to be provided.

EXPLORING THE ROCK CYCLE

Dinosaurs of Antarctica Summer Camp Guide



118

Educator Notes:PART 4: Student directions: 

• After the candy cools down, remove the hardened “igneous rock” from 
the wax paper.   

• Model how you would turn the “igneous rock” to a “sedimentary rock” 
to explore how the rock cycle continues.  

• Describe the process. 

 
Educator note: Students should take the candy (igneous rock) and break 
it into pieces (sediments) to begin the process of forming “sedimentary 
rock.” Circulate to check that each partner completed the lab. 

 

7 . To conclude the lesson, lead a whole-class discussion by reviewing the 
processes used in the lab. Ask students. 

In which part of the lab did you create a sedimentary rock? How do 
you know?  

Explained above in student directions part 1. 

Which part of the lab did you create a metamorphic rock? How do 
you know?  

Explained above in student directions part 2. 

Which part of the lab did you create an igneous rock? How do you 
know?  

Explained above in student directions part 3. 

Using the candy, what process would you take to turn an igneous 
rock into sedimentary rock?  

Explained above in student directions part 4. 

In which type of rocks do you think scientists find fossils? 

Scientists mostly find fossils embedded in sedimentary rocks. Fossils 
become embedded in sedimentary rocks when sediments such as sand, 
mud, shells, and pebbles cover plant or animal organisms and preserve 
their characteristics over time. Normally igneous and metamorphic 
rocks endure too much heat and pressure to preserve fossils. 

EXPLORING THE ROCK CYCLE
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Lesson 7.4: Student Resource 7.4
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PART 1: STUDENT DIRECTIONS 

• Using scissors, carefully cut the three Starburst candies in to small pieces. Use three different flavors. 
 Aim to make 12 small pieces of candy. 

• Gather the small pieces of candy in a pile. Mix the candy. Pick up the small pieces of candy, rub them together with  
 your hands back and forth. As you rub the candy together, mold it into one ball. The ball should look lumpy and   
 the small piece of candy should be visible. 
• Draw and describe what the candy represents at this stage of the process. 

Use the directions below to simulate a rock going through the rock cycle using Starburst® candy. 

This process describes the creation of a ________________ rock. 

 
PART 2: STUDENT DIRECTIONS 

• Take your “sedimentary rock” and create friction heat by warming it in your hands. Wrap the “rock” with wax 
paper and continue to soften it by using a hard book (ex. textbook) to press down on it to apply more pressure.  

• Unwrap the wax paper so that the “rock” is exposed. Carefully, use the blow dryer to melt the rock (candy). Do not 
allow the blow dryer to touch the candy. Slightly heat the candy until it appears liquified. Avoid touching the candy at 
this stage. 
• Draw and describe what the candy represents at this stage of the process.  
 

This process describes the creation of a ________________ rock.  
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EXPLORING THE ROCK CYCLE
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PART 1: STUDENT DIRECTIONS 

• Using scissors, carefully cut the three Starburst candies in to small pieces. Use three different flavors. 
 Aim to make 12 small pieces of candy. 

• Gather the small pieces of candy in a pile. Mix the candy. Pick up the small pieces of candy, rub them together with  
 your hands back and forth. As you rub the candy together, mold it into one ball. The ball should look lumpy and   
 the small piece of candy should be visible. 
• Draw and describe what the candy represents at this stage of the process. 

Use the directions below to simulate a rock going through the rock cycle using Starburst® candy. 

This process describes the creation of a ________________ rock. 

 
PART 2: STUDENT DIRECTIONS 

• Take your “sedimentary rock” and create friction heat by warming it in your hands. Wrap the “rock” with wax 
paper and continue to soften it by using a hard book (ex. textbook) to press down on it to apply more pressure.  

• Unwrap the wax paper so that the “rock” is exposed. Carefully, use the blow dryer to melt the rock (candy). Do not 
allow the blow dryer to touch the candy. Slightly heat the candy until it appears liquified. Avoid touching the candy at 
this stage. 
• Draw and describe what the candy represents at this stage of the process.  
 

This process describes the creation of a ________________ rock.  
 

SEDIMENTARY

METAMORPHIC
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EXPLORING THE ROCK CYCLE
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PART 3: STUDENT DIRECTIONS
• Wait 10 minutes to allow the liquid candy or “magma” to cool and harden. 

• Draw and describe what the candy represents at this stage of the process. 
 

This process describes the creation of a ________________ rock. 
 

PART 4: STUDENT DIRECTIONS
• After the candy cools down, remove the hardened “igneous rock” from the wax paper. 

• Model how you would turn the “igneous rock” to a “sedimentary rock” to explore how the rock cycle continues. 

• Describe the process.
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EXPLORING THE ROCK CYCLE
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• PART 3: STUDENT DIRECTIONS
• Wait 10 minutes to allow the liquid candy or “magma” to cool and harden. 

• Draw and describe what the candy represents at this stage of the process. 
 

This process describes the creation of a ________________ rock. 
 

PART 4: STUDENT DIRECTIONS
• After the candy cools down, remove the hardened “igneous rock” from the wax paper. 

• Model how you would turn the “igneous rock” to a “sedimentary rock” to explore how the rock cycle continues. 

• Describe the process.

IGNEOUS

Answers may vary
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Lesson 7.4: Student Resource 7.4a
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Besides the candy, how is our simulation of rock changes different than what rocks go through in nature?

Which type of rocks do you think scientists find fossils? Why?

Explain the differences in how you modelled  sedimentary rocks and metamorphic rocks? 

II . Video reflection: As you view the video, “Be a Rock Detective” by SciShow Kids, fill in the blanks below. 

 

There are   of rocks, so it’s possible to build a large  collection. Scientists organize 

rocks into three groups called  ,  , and  . The differences 

between each type of rock depends on how they are formed.   rocks form when magma hardens.  

When magma erupts form a volcano, it becomes  .  rocks form when rocks are 

exposed to high hear or  . We can look for clues about how a rock formed by the way it 

  and    . Rocks have different    and  . Each rock has a story which tells us 

how it was   .

HE
AT

 & PRESSURE

M
ELTING & COOLING

W
EATHERING

I . Fill in the boxes to explain what occurs during the rock cycle. 
Use the following words: igneous rocks, sedimentary rocks, and 
metamorphic rocks 
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EXPLORING THE ROCK CYCLE
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Besides the candy, how is our simulation of rock changes different than what rocks go through in nature?

Which type of rocks do you think scientists find fossils? Why?

Explain the differences in how you modelled  sedimentary rocks and metamorphic rocks? 

Answers may vary

Answers may vary

Answers may vary

II . Video reflection: As you view the video, “Be a Rock Detective” by SciShow Kids, fill in the blanks below. 

 

There are   of rocks, so it’s possible to build a large  collection. Scientists organize 

rocks into three groups called  ,  , and  . The differences 

between each type of rock depends on how they are formed.   rocks form when magma hardens.  

When magma erupts form a volcano, it becomes  .  rocks form when rocks are 

exposed to high hear or  . We can look for clues about how a rock formed by the way it 

  and    . Rocks have different    and  . Each rock has a story which tells us 

how it was   .

thousands

intense pressure

rock

sedimentary metamorphicigneous

Igneous

lava

looks feels colors textures

formed

Metamorphic

HE
AT

 & PRESSURE

M
ELTING & COOLING

W
EATHERING

I . Fill in the boxes to explain what occurs during the rock cycle. 
Use the following words: igneous rocks, sedimentary rocks, and 
metamorphic rocks. 

IGNEOUS

METAMORPHIC

SEDIMENTARY
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STANDARDS: 
CCSS.ELA-LITERACY.RI.6.7: 
Integrate information presented in different media or formats 
(e.g., visually, quantitatively) as well as in words to develop a coherent 
understanding of a topic or issue. 

Building upon: 
  
4-EESL-1: 
Identify evidence from patterns in rock formations and fossils in rock 
layers to support an explanation for changes in a landscape over time. 

 

FROM THE FILM:
In the film, Dinosaurs of Antarctica, students learn that 
paleontologists and paleobotanists analyze fossils of plants, animals, and 
rock minerals to understand Antarctica’s landscape millions of years ago. 
Researchers in Antarctica study fossils to understand the history of life 
on ancient Earth. 

 
LESSON OVERVIEW:
In this lesson, students will explore how fossils are formed by creating 
molds and casts. 

MATERIALS: (per partner) 

• Plaster of paris 

• Play-Doh or modeling clay 

• Paper or foam bowl 

• Disposable circle-shaped tub  

• Water 

• Leaf and seashell 

• Tablets or computers for students to   
 complete the station activity 

• Replicating Fossils Station Posters 8.1a-b  
 (one set) 

• Replicating Fossils Lab Sheet 8.1  
 (each student) 

• Technology to play the following video: 

• Dinosaurs in Antarctica by Field Museum  
 
  https://bit.ly/DinoAntarctica 

TIME REQUIRED 

75 minute Lesson 

https://bit.ly/DinoAntarctica 
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EDUCATOR PREP:
Assign partners. Provide each set of partners with materials for the lesson 
activity. Print a set of the “Replicating Fossils Station Posters 8.1a.”  
Create stations by placing a station sign on a table with tablets or 
computers. Students will rotate among the stations to complete each 
assignment. Print a copy of “Replicating Fossils Lab Sheet 8.1” 
for each student.  

EDUCATOR GUIDE:

1 . In the film, Dinosaurs of Antarctica, students discover that 
scientists have conducted numerous expeditions to excavate dinosaur 
fossils in Antarctica. In the previous lesson, students learned that the 
first set of dinosaur fossils wasn’t found in Antarctica until 1986. Explain 
to students that today they will explore how fossils are formed and how 
scientists find dinosaur fossils. 

 
2 . Share with students that they will participate in a station activity. Give 
each student a copy of the “Replicating Fossils Lab Sheet 8.1.” Split the 
class into four groups. Say: 

 - “There are four posters with QR codes or website links on tables 
around the room.”   

 - Group 1 should stand by station 1, Group 2 should stand by station 2, 
Group 3 should stand by station 3, and so forth. 

 - “I will set the timer for four minutes. Scan the QR code or visit the 
website link on the poster. Use the online resource to discuss and 
answer the questions on your Replicating Fossils Lab Sheet 8.1.”  

 - “When the timer alerts, your group will rotate to the next 
resource station.” 

Monitor the room to ensure students are staying on track and working as 
a group to complete the assignment. The resources are short videos and 
text articles. If students have one tablet or laptop and their group size is 
more than four people, encourage students to read the text aloud.  

 

REPLICATING FOSSILS
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Fossil excavation in the field.
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3 . After the allotted time expires, ask students to share their thoughts on 
the following questions: 

What is a fossil?  
How do we know where to look for dinosaur fossils?  
How are dinosaur fossils discovered and collected?  
How are dinosaur fossils prepared in the laboratory?  

4 . Emphasize to students that there are many types of fossils and they 
can form in different ways. Share with students that most fossils are 
modified impressions, remains, molds, or casts of parts of the organism 
versus actual body parts. Tell students the following: 

• Fossils help scientists learn about plants and animals that existed 
long ago. Trace fossils are fossils of a footprint, trail, or other traces 
of an animal rather than of the animal itself. Trace fossils are formed 
when an organism makes an imprint in the sand or mud and it hardens 
over time. This type of fossil can provide information about how the 
animals behaved when they were alive.  

• Body fossils are the remains of the body parts of ancient animals and 
they tell researchers about the appearance of old life forms. Body fossils 
include bones, claws, and teeth.

 
5 . Assign each student a partner.  Provide each set of partners with 
materials for the lab activity. Instruct students to use the “Replicating 
Fossils Lab Sheet 8.1” to model a mold and cast. Permit thirty minutes 
for students to complete the lab activity. Circulate the room to monitor 
students’ progress and offer assistance when necessary. 

 
6 . After students complete the lab activity, check for understanding 
using the following question prompts: 

• If a dead animal was buried in the mud, what parts do you think 
would make good impressions? 

• In this simulation, what does the clay represent? 

• In this simulation, what does the plaster of paris represent? 

 

Educator Notes:

REPLICATING FOSSILS
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7 . Share with students that they will watch a video to learn more about 
how paleontologists discover and excavate dinosaur fossils. 
Show students the video, Dinosaurs in Antarctica by Field Museum 
[3:49]. 

 
8 . After students view the video, lead a discussion using the following 
question prompts: 

Who found the first set of fossils in Antarctica? 

In 1912, Robert F. Scott and his expedition team found the first set of 
fossils in Antarctica.

Where were the first dinosaur fossils found in Antarctica?

The first set of dinosaur fossils were found near Mt. Kilpatrick.

Why did the expedition to remove the dinosaur fossil end in 2002?

The expedition to remove the dinosaur fossil finished early due to 
harsh storms occurring in Antarctica. 

 
9 . To conclude the lesson, inform students that in the film, 
Dinosaurs of Antarctica, scientists found fossils of early reptiles 
and plant materials. Explain to students that scientists take fossils found 
during field research back to their labs to analyze and classify them. 

Photo of fossil.

REPLICATING FOSSILS
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I . Lab notes: Use the space below to record how fossils are discovered and prepared for research purposes.

STATION 1

STATION 2

STATION 3

STATION 4

one

TWO

THREE

FOUR

What is a fossil?STATION 1

STATION 2

STATION 3

STATION 4

one

TWO

THREE

FOUR

How do we know where to look for dinosaur fossils? 

STATION 1

STATION 2

STATION 3

STATION 4

one

TWO

THREE

FOUR

How are dinosaur fossils discovered and collected? 

STATION 1

STATION 2

STATION 3

STATION 4

one

TWO

THREE

FOURHow are the dinosaur fossils prepared in the laboratory? 



131

Lesson 8.1: Replicating Fossils Lab Sheet 8.1
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I . Lab notes: Use the space below to record how fossils are discovered and prepared for research purposes.

STATION 1

STATION 2

STATION 3

STATION 4

one

TWO

THREE

FOUR

What is a fossil?

A fossil is any impression, remains, or trace of an organism of past geologic ages that has been 

preserved in the earth’s crust. 

STATION 1

STATION 2

STATION 3

STATION 4

one

TWO

THREE

FOUR

How do we know where to look for dinosaur fossils? 

Scientists search for dinosaur fossils in sedimentary rocks. They look for rocks formed or deposited during 

the Mesozoic Era, the geologic time when nonavian dinosaurs lived. 

STATION 1

STATION 2

STATION 3

STATION 4

one

TWO

THREE

FOUR

How are dinosaur fossils discovered and collected? 

Scientists conduct field expeditions to regions where fossils are likely to be found. To find fossils, they hike 

across ridges, hoping to find fossil fragments. When they find a fossil, a quarry begins the collection process. 

STATION 1

STATION 2

STATION 3

STATION 4

one

TWO

THREE

FOURHow are the dinosaur fossils prepared in the laboratory? 

Fossils arrive enclosed in plaster jackets. Technicians remove the plaster and carefully remove the hard rock 

surrounding the fossil using a variety of tools (ex. dental tools, custom-made needles, and tiny sand blasters).
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II . PART 1: STUDENT DIRECTIONS 

• Grab a handful of clay or dough.
• Spread the clay across the bottom of the circular container and flatten the clay so that it’s one inch deep. 
• Using one of the objects provided, press the object into the clay.  

Note: Organisms may leave an impression of their body outline in the sediment when they become buried. 

In this simulation, the clay represents    .

• Slowly remove the object from the clay to make a clear imprint. 

Note: In nature, sometimes organisms may be eaten by bacteria and rot. In this simulation, physically removing 

the object represents    . 

PART 2: STUDENT DIRECTIONS
• Mix half of a cup of plaster of paris and pour it over the clay so that it fully covers the impression.  

Note: When animals decay underneath the soil, the space they once possessed become filled with minerals from 

groundwater. In this simulation, the plaster of paris represents the    . 

• Now it’s time to let the plaster of paris dry for 30 minutes. The deeper the impression, the longer it will take 
 for the plaster to dry. 
 

PART 3: STUDENT DIRECTIONS 

• After 30 minutes, use a spoon to pop out the piece of clay and plaster. 

• Remove the clay to uncover the fossil.  

• Note: The plaster represents      or the object, and fossils are often protected as     

 and    . 

Lesson 8.1: Replicating Fossils Lab Sheet 8.1b

REPLICATING FOSSILS LAB SHEET

Dinosaurs of Antarctica Summer Camp Guide
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II . PART 1: STUDENT DIRECTIONS 

• Grab a handful of clay or dough.
• Spread the clay across the bottom of the circular container and flatten the clay so that it’s one inch deep. 
• Using one of the objects provided, press the object into the clay.  

Note: Organisms may leave an impression of their body outline in the sediment when they become buried. 

In this simulation, the clay represents    .

• Slowly remove the object from the clay to make a clear imprint. 

Note: In nature, sometimes organisms may be eaten by bacteria and rot. In this simulation, physically removing 

the object represents    . 

PART 2: STUDENT DIRECTIONS
• Mix half of a cup of plaster of paris and pour it over the clay so that it fully covers the impression.  

Note: When animals decay underneath the soil, the space they once possessed become filled with minerals from 

groundwater. In this simulation, the plaster of paris represents the    . 

• Now it’s time to let the plaster of paris dry for 30 minutes. The deeper the impression, the longer it will take 
 for the plaster to dry. 
 

PART 3: STUDENT DIRECTIONS 

• After 30 minutes, use a spoon to pop out the piece of clay and plaster. 

• Remove the clay to uncover the fossil.  

• Note: The plaster represents      or the object, and fossils are often protected as     

 and    . 

Lesson 8.1: Replicating Fossils Lab Sheet 8.1b

REPLICATING FOSSILS LAB SHEET

Dinosaurs of Antarctica Summer Camp Guide

sediment

bacteria

bacteria

cast molds

casts
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STANDARDS: 
CCSS.ELA-LITERACY.RST: 
6-8.3 Follow precisely a multistep procedure when carrying out 
experiments, taking measurements, or performing technical tasks.

 

FROM THE FILM:
In the film, Dinosaurs of Antarctica, students learn how it can 
take decades and multiple expeditions to excavate dinosaur fossils. The 
Cryolophosaurus fossil was first discovered in 1990 and wasn’t fully 
retrieved until years later ient life such as prehistoric mammals, fish, and 
even dinosaurs. Using fossil evidence, paleontologists can understand 
how organisms and our planet change over time.

 
LESSON OVERVIEW:
In this lesson, students will explore how excavating fossils from rock 
in Antarctica is a lengthy process by practicing excavating a “dinosaur 
fossil” without damaging the remains. 

MATERIALS: (per partner) 

• Plaster of paris 

• Assorted plastic dinosaur fossil 
 skeletons (toy size)  

• Measuring cup 

• Disposable spoons, Metal spoon 

• 2 disposable foam bowls  

• Old newspaper or butcher paper to   
 protect students’ workspace 

• Excavating Dinosaur Fossils 
 Lab Sheet 8.2 

• Technology to view the 
 following resource: 

• Video: Dr. Nathan Smith, Associate  
 Curator of NHM’s Dinosaur Institute,   
 on Excavating Fossils in Antarctica 
 
  https://bit.ly/diggingfossils 

TIME REQUIRED 

60 minute Lesson plus 15 minute clean-up 

https://bit.ly/diggingfossils 
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EDUCATOR PREP:
Print a copy of the “Excavating Dinosaur Fossils Lab Sheet 8.2” for each 
student. Gather enough materials to accommodate the class size.

EDUCATOR GUIDE:

1 . In the film, Dinosaurs of Antarctica, students discover that 
scientists have conducted numerous expeditions to excavate dinosaur 
fossils in Antarctica. The first set of dinosaur fossils wasn’t found in 
Antarctica until 1986. Explain to students that today they will explore 
how excavating fossils from rock in Antarctica is a lengthy process.

 
2 . Reintroduce the vocabulary word excavate to students. Ask for a 
student to volunteer and explain the meaning of the word excavate. 

What does the word excavate mean? 

Excavate means to make a hole or channel by digging in order to 
remove pieces of earth and expose old objects buried in the ground. 
This is done to discover things about the past.  
 
Can you recall a time when you had to dig into something to 
find an object? 

[Acknowledge students’ responses]  

Example: Some students may remember burying items in the sand 
or digging for items in the sand, such as rocks or shells, when they 
were younger.  

 
3 . Remind students that they recently learned about the role of a 
paleontologist. They are scientists who study ancient life, such as 
prehistoric mammals, fish, and dinosaurs. Paleontologists use fossil 
evidence to determine how organisms and our planet changed over time. 
Fossils are the remains, or traces of remains, of ancient animals 
and plants.  

EXCAVATING DINOSAUR FOSSILS

Dinosaurs of Antarctica Summer Camp Guide

Photo of current excavation in Antarctica.
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4 . Tell students that it can take decades and multiple expeditions to 
excavate dinosaur fossils. The Cryolophosaurus fossil was first discovered 
in 1990 and wasn’t fully retrieved until twenty years later in Antarctica. 
Ask students: 

Why do you think it took so long to recover the Cryolophosaurus 
remains in Antarctica? 

Since it’s so cold in Antarctica, the rock doesn’t have the opportunity to 
thaw, so it remains tough. Unlike softer soil you may have experienced, 
the rock in Antarctica is extremely hard and difficult to remove. Also, 
the depth of  the object below the surface  impacts the length of time 
required to retrieve it.  

 
5 . Clarify for students that since most people know that Antarctica’s 
landscape is covered in sheets of ice, they often assume scientists are 
digging in ice to find fossils. Scientists are drilling into frozen rock.

 
6 . Explain to students that they will participate in a simulation to 
explore how excavating fossils from frozen rock in Antarctica can be 
a lengthy process.  Tell students that the goal of the lab is to practice 
excavating a “dinosaur fossil” without damaging the remains. 

 
7 . Provide each student with a set of lab materials and  a copy of the 
“Excavating Dinosaur Fossils Lab Sheet 8.2.” Share with students that 
fossilized dinosaur bones are typically delicate and deeply buried in rock. 
Tell students that scientists must utilize the appropriate tools, skills, and 
patience to recover fossils successfully. 

 

8 . PART 1: Student directions 

• Cover your table, desk, or workspace with newspaper or butcher paper. 

• Wearing your lab equipment (ex: gloves and safety goggles), place 1  
 cup of plaster of paris in one of the disposable foam bowls. Pour 1 cup  
 of water into the bowl and stir with a plastic spoon.  

• Place your dinosaur skeleton figurine at the bottom of the other dis 
 posable foam bowl. Pour the plaster of paris mixture into the bowl,  
 covering the entire dinosaur skeleton figurine. 

• Wait 30 minutes for the plaster to dry. 

 

Educator Notes:

EXCAVATING DINOSAUR FOSSILS
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Educator note: Circulate the room to verify that each group has 
completed the previous steps correctly. Assist students as necessary. 
Tell students to place their bowls with the plaster covered dinosaur 
skeleton in one area of the room. Allow students time to wash their 
hands if necessary. 

 
9 . To further explain how scientists retrieve dinosaur fossils in 
Antarctica, show students the video, “Dr. Nathan Smith On Excavating 
Fossils in Antarctica.” As students view the video, instruct them to 
complete the video reflection section on the “Excavating Dinosaur 
Fossils Lab Sheet 8.2.” Lead a discussion to review the answers with 
students and allow time for corrections if necessary.  

 - Why did Dr. Nate Smith say that hunting for fossils in Antarctica  
 was different from most scientific expeditions? 

 - How did the scientists remove pieces of the hard sedimentary rock  
 from the mountain? 

 - How did the scientists transport the heavy pieces of sedimentary  
 rock from the field site? 

 - Do you agree or disagree that scientists need the appropriate tools,  
 skills, and patience to recover fossils successfully? Explain. 

 
10 . After 30 minutes, ask students to grab a bowl with a covered dino-
saur skeleton that is not their bowl to add an element 
of surprise.   

PART 2: Student directions 

 - Grab a bowl that is not your original bowl to add an element 
of surprise. 

 - Use the tools provided to scrape away the plaster until the dinosaur 
skeleton is fully exposed. Be careful. The goal is to avoid breaking 
the skeleton. 

Educator note: This process can take up to 60 minutes to complete. 
Monitor student engagement and adjust tasks accordingly. For example, 
if necessary, start another lesson and allow students to complete this task 
at a later time.

EXCAVATING DINOSAUR FOSSILS

Dr. Nathan Smith.
Photo courtesy of Akiko Shinya.
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EXCAVATING DINOSAUR FOSSILS

11 . After students retrieve their dinosaur skeleton, lead a discussion 
using the following question prompts: 

 - What was surprising about excavating the dinosaur 
 fossil skeletons?

 -  Did retrieving the dinosaur fossil skeletons take longer 
 or shorter than expected?

 - What strategies worked well for removing the plaster? 

 - What strategies didn’t work well for removing the plaster?

 - What would you do differently if you attempted this task again? 

 
12 . To conclude the lesson, tell students that in the film,  
Dinosaurs of Antarctica, scientists found fossils of early reptiles 
and plant materials. Explain to students that scientists take fossils found 
during field research back to their labs to analyze and classify them.  
To check for understanding, lead a discussion using the following 
question prompts:

 
How do paleontologists remove fossils from rocks and sand? 

Scientists use tools such as shovels, large diggers, and picks. 

Where do paleontologists take the fossils they find? 

Scientists take the fossils back to the lab to analyze their findings.

What is one way paleontologists share their findings? 

Scientists’ work can be found in Museums. 

Why is the role of a paleontologist important? 

They study how life on planet Earth changed over time.
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PART 1: STUDENT DIRECTIONS
• Cover your table, desk, or workspace with newspaper or butcher paper. 

• Wearing your lab equipment (ex. gloves and safety goggles), place 1 cup of plaster of paris in one of the disposable  
 foam bowls. Pour 1 cup of water into the bowl and stir with a plastic spoon. 

• Place your dinosaur skeleton figurine at the bottom of the other disposable foam bowl.

• Pour the plaster of paris mixture into the bowl, covering the entire dinosaur skeleton figurine. 

• Wait 30 minutes for the plaster to dry.

 

PART 2: STUDENT DIRECTIONS
• Take a bowl that is not your original bowl so you can be surprised by the results.  
• Use the tools provided to scrape away the plaster until the dinosaur skeleton is fully exposed. Be careful. 
 The goal is to avoid damaging the skeleton.

 

PART 3: STUDENT DIRECTIONS
Video reflection: After viewing the “Excavating Fossils in Antarctica” video, answer the following questions. 

Use the directions below to explore how lengthy a process excavating fossils in Antarctica is. 

Why did Dr. Nate Smith say that searching for fossils in Antarctica was different from most scientific expeditions? 

How did the scientists remove pieces of the hard sedimentary rock from the mountain? 

How did the scientists transport the heavy pieces of sedimentary rock from the field site? 

Do you agree or disagree that scientists need appropriate tools, skills, and patience to recover fossils? Explain.  
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PART 1: STUDENT DIRECTIONS
• Cover your table, desk, or workspace with newspaper or butcher paper. 

• Wearing your lab equipment (ex. gloves and safety goggles), place 1 cup of plaster of paris in one of the disposable  
 foam bowls. Pour 1 cup of water into the bowl and stir with a plastic spoon. 

• Place your dinosaur skeleton figurine at the bottom of the other disposable foam bowl.

• Pour the plaster of paris mixture into the bowl, covering the entire dinosaur skeleton figurine. 

• Wait 30 minutes for the plaster to dry.

 

PART 2: STUDENT DIRECTIONS
• Take a bowl that is not your original bowl so you can be surprised by the results.  
• Use the tools provided to scrape away the plaster until the dinosaur skeleton is fully exposed. Be careful. 
 The goal is to avoid damaging the skeleton.

 

PART 3: STUDENT DIRECTIONS
Video reflection: After viewing the “Excavating Fossils in Antarctica” video, answer the following questions. 

Use the directions below to explore how lengthy a process excavating fossils in Antarctica is. 

Why did Dr. Nate Smith say that searching for fossils in Antarctica was different from most scientific expeditions? 

How did the scientists remove pieces of the hard sedimentary rock from the mountain? 

How did the scientists transport the heavy pieces of sedimentary rock from the field site? 

Do you agree or disagree that scientists need appropriate tools, skills, and patience to recover fossils? Explain.  

Answers may vary

Answers may vary

Answers may vary

Answers may vary
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STANDARDS: 
MS-ESS3-3: 
Apply scientific principles to design a method for monitoring and 
minimizing a human impact on the environment. 

 

FROM THE FILM:
In the film, Dinosaurs of Antarctica, students learn that millions 
of years ago, the continent was free of ice, which allowed various kinds 
of animals, including dinosaurs, to live. Over time, Antarctica’s climate 
and environment shifted making it difficult for some animals to survive. 
Scientists believe that although natural occurrences caused this ancient 
climate shift, the current change in climate and environment is due 
primarily to human actions.

 
LESSON OVERVIEW:
In this lesson, students will analyze different kinds of pollution, sources 
of pollution, and why it is important to prevent water pollution. 

MATERIALS: (per group) 

• 2 Cups of water, Vinegar  

• 3 Plastic cups,

• 1 coffee filter 

• Sand, Pebbles

• Pencil shavings 

• 1 Rubber band,

• 4 pH Strips 

• Protecting Our Environment    
 Scavenger Hunt  8.3 

• Protecting Our Water Quality 
 Lab Sheet 8.3b 

• Protecting Our Environment 
 Student Sheet 8.3a 

• Technology to play the 
 following videos:

 - What is Acid Rain? 
 by National Geographic [1:58]  
  https://bit.ly/whatisacidrain

 - How We Can Keep Plastics 
 Out of Our Ocean? 
 by National Geographic [3:10]  
  https://bit.ly/keepplasticsout 

TIME REQUIRED 

60 minute Lesson plus 15 minute clean-up 

https://bit.ly/whatisacidrain  
https://bit.ly/keepplasticsout 
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EDUCATOR PREP:
Split your class into small groups with a maximum of four students in each 
group. Based on your decision, gather enough lab materials for the group 
size. Print a copy of “Protecting Our Environment Student Sheet 8.3a” and 
“Protecting Our Water Quality Lab 8.3b”  for each student. Print one copy 
of “Protecting Our Environment Scavenger Hunt 8.3” and hang the signs 
around the room in a visible place for students to engage in the 
scavenger hunt. 

EDUCATOR GUIDE:

1 . In the film Dinosaurs of Antarctica, students learn that 
dinosaurs and various types of plants once survived in Antarctica. 
Explain to students that millions of years ago, Antarctica was free of ice, 
which allowed various kinds of plants and animals, including dinosaurs 
to live. Share with the students that as the climate changed due to 
natural occurrences, it made it difficult for animals and plants to survive. 
Tell students that scientists believe that most of the causes of today’s 
climate change are due to human impact. 

 
2 . Remind students that living things need particular resources to 
survive. Ask students: 

What do humans and animals need to survive? 

Humans and animals need water, food, air/oxygen, appropriate 
temperature and habitat to survive. 

What do plants need to survive? 

Plants need many things to grow such as nutrients, air, water, light, 
temperature, space, and time.

What is pollution? 

Pollution is the introduction of harmful substances or products into 
the environment. 

What are some types of pollution? 

There are five major types of pollution: air pollution, water pollution, 
soil pollution, noise pollution, and light pollution. 

 

PROTECTING OUR WATER QUALITY

Dinosaurs of Antarctica Summer Camp Guide

Photo showing result of climate change. 
Glacial melting, shrinking ice cap?



145

Dinosaurs of Antarctica Summer Camp Guide

3 . Inform students that they will participate in a scavenger hunt. Hang 
the “Protecting Our Environment Scavenger Hunt 8.3” around the 
room.  Each paper has a statement on the bottom section and a type of 
pollution with a picture on the top half of the paper. Students will go to 
one sign, answer the question located on the bottom section of the paper, 
and use the answer to determine which sign to visit next. If students 
do not see their answers on the top of another sign, then they will need 
to adjust their responses. Students will know they have completed the 
activity when they complete the loop by arriving back at the station 
where they originally started.  

4 . Split the class into a group size that allows for a maximum of three 
students per sign as a starting point. Say: 

• Each paper has a statement on the bottom section and a type of 
pollution with a picture on the top half of the paper.  The phrase located 
at the top of the paper is not the answer to the question located at the 
bottom of the paper. 

• Answer the question located on the bottom section of the paper, and 
use the answer to determine which sign to visit next. Look for your 
answer at the top of another sign and then answer the question at 
the bottom. 

• If you do not see your answer and picture on another sign, your answer 
is incorrect. 

• When you arrive back at your original station and answer the five 
questions, the activity is complete. 

• Go back to your seat when you are done. 

 
5 . Allow students ten minutes to complete the scavenger hunt. Instruct 
students to record their answers using the “Protecting Our Environment 
Student Sheet 8.3a.” After ten minutes, review the answers and allow 
students to make corrections if necessary. Tell students that they will 
continue to analyze the impact of water and air pollution and why it is 
essential to prevent contamination. 

 

Educator Notes:

PROTECTING OUR WATER QUALITY



146

Dinosaurs of Antarctica Summer Camp Guide

6 . Share with students that they will watch a video about the 
relationship between plastic waste and water pollution. Play the three-
minute video How We Can Keep Plastics Out of Our Ocean by National 
Geographic. Explain to students that plastic pollution has a significant 
impact on the ocean, influencing all ecosystems and eventually collecting 
in our food supply. After students view the video, lead a discussion using 
the following question prompts: 

 - How does water pollution impact marine life? 

 - How does water quality affect humans and animals? 

 - What can humans do to reduce water pollution? 

 
7 . Emphasize to students that water pollution occurs in many ways. 
One way that water pollution occurs is through improperly disposed 
of trash such as plastic, which students learned in the video. Another 
source of water pollution is runoff from industrial sites, urban areas, 
and agricultural fields which interferes with the natural water balance 
because it includes toxic chemicals. Explain to students that when 
sewage gets into the drinking water supply, it can cause digestive issues.

 
8 . Remind students that humans need clean water for survival. Tell 
students that human activities can pollute the water causing the water to 
become unfit for use. Explain that dirty water affects the lives and health 
of animals, plants, and humans. While the best answer to water pollution 
is to prevent it from happening, that’s not always possible. Ask students: 

What is one method we use to remove some pollutants from water? 

We use water filters. Filters keep our drinking water safe from   
contaminants by removing sediments or unwanted impurities 
from the water.  

 
Share with students that most filters have physical and chemical 
filtration. Physical filtration utilizes a physical barrier that removes 
larger particles (ex: sediments and dirt) from water. In contrast, 
chemical filtration removes smaller impurities that physical filters are 
unable to trap such as chlorine or lead. Share with students that filters 
can help clean water, but they do not remove all of the contaminants 
such as bacteria.

Photo of marine life impacted by human 
pollution.

PROTECTING OUR WATER QUALITY
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PROTECTING OUR WATER QUALITY

9 . PART 1: Student Directions: 

• Use a permanent marker to label one cup  “filtered water,” label the  
 second cup “polluted water”, and the third cup “undisturbed water.” 

• Pour one cup of water into the “polluted” and undisturbed” 
  plastic cups. Do not fill the “filtered water” cup. 

• Using the provided materials, place contaminants in the cup labeled  
 “polluted water.” 

• Place the coffee filter over the “polluted water” cup. The filter will  
 separate the  contaminents from the water. Pour the “clean” water  
 into the “filtered water” cup. 

• Compare the two cups of water and discuss what you notice with 
 a partner. 

 
Educator note: During step #4, students should place the coffee filter 
over the cup labeled “polluted water”, using the rubber band to secure it 
to the cup. Students should pour the water from the “polluted water” cup 
into the cup labeled “filtered water.” 

• Conclude the first part of the lab by leading a short discussion using 
the following question prompt: 

How do we know if the drinking water is contaminated?  

Water that is safe to drink should typically appear clear with no odor  
or unusual taste or smell.

 
10 . Ask students: 

What is acid rain? 

Acid rain includes any form of precipitation with acidic components, 
such as sulfuric acid, that falls to the ground from the atmosphere in 
wet or dry forms (ex: rain, snow, fog, or hail). 

Show students the video, What is Acid Rain?  by National Geographic 
[1:58]. After showing the video, lead a discussion using the following 
question prompts: 

What causes acid rain? 

Scientists believe that human activities cause most acid rain through 
sources such as coal-burning power plants, automobiles, and factories. 
When humans burn fossil fuels, nitrogen oxides and sulfur dioxide are 
released into the atmosphere and these air pollutants react with water 
and oxygen. Eventually, acid rain flows to the surface in runoff water, 
enters water systems, and sinks into the soil. 
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What are the effects of acid rain? 

Acid rain makes our lakes, streams, and wetlands more acidic which 
impacts aquatic animals, damages buildings, harms forests, and 
produces unhealthy drinking water.

Why is the role of a paleontologist important? 

Paleontologists study how life on planet Earth changed over time.

 
11 . Emphasize to students that some acidic liquids are useful. 
For example, our stomach liquids are acidic, which aid in digestion. Most 
cleaning supplies are either basic or acidic, so they can effectively clean 
surfaces. 
 
Car battery fluids are acidic so that electrical energy can flow freely and 
efficiently. However, when liquid becomes too acidic or basic, problems 
can occur. For example, if our stomach liquids become too acidic, we 
may experience unpleasant stomach discomfort. 

 
12 . Tell students that they will engage in a lab to test the pH level of 
various liquids. Share with students that testing the pH of water tells you 
how acidic or basic the water is during the time of testing. Explain that 
unpolluted water usually has a pH level of 7, which is neutral (neither 
acidic nor basic). Humans can use the pH level of water to determine 
potential contamination allowing them to take essential precautions to 
protect the health of all living things. 

 
13 . Share with students that pH tells us whether a liquid is basic, acidic, 
or neutral by measuring how much hydrogen is in a solution or liquid. 
Using a pH scale of 1 to 14, a level 1 describes being the most acidic and 
level 14 represents being the most basic. Therefore, if a solution has a pH 
of 7, it is considered to be neutral. Humans prefer drinking water that 
has a pH of 7. 

 
14 . Inform students that there are several ways to measure the pH level 
of liquids, such as using a pH meter, pH paper, or litmus paper. Tell 
students that they will use pH paper to test various liquids. Provide each 
set of partners with lab materials. 

 

Dinosaurs of Antarctica Summer Camp Guide

Photo of deforestation due to acid rain.

PROTECTING OUR WATER QUALITY
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PROTECTING OUR WATER QUALITY

Educator Notes:15 . Explain to students that pH strips contain indicator bars that will 
change color after exposure to a liquid. After the indicator bars change 
color, we will match the color of the bars to the chart that comes with the 
kit. After we find the color of our strip on the chart, we can determine the 
strength of the acids and bases of the liquid. 

 

16 . PART 2: Student Directions: 

• Using the pH strips, test three different liquid samples:  

 - The “undisturbed water” cup 

 - The “polluted water” cup 

 - The “filtered water” cup 

• Dip a pH test strip into the cup of water labeled “undisturbed water.”  
 Hold the strip in the water for 30 seconds. The different indicator bars  
 on the paper should change color.  

• Match the color of the bars on the strip to the chart that comes with 
 the kit. 

• Use the “Protecting Our Water Quality Lab Sheet 8.3b” to record  
 observations. 

• Repeat the process to test the cups of water labeled “polluted” 
 and “filtered.” 

 
Educator note: Remind students to test each water cup separately to 
ensure that each pH strip data aligns with the appropriate cup.

 
15 . To conclude the lesson, share with students that in the film, 
Dinosaurs of Antarctica, scientists are on a quest to understand the 
continent’s transformation using clues from the past to predict the future 
as humans influence climate change. Emphasize to students that the 
lifestyle decisions humans make now can affect our planet and the way 
future generations live.
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PROTECTING OUR ENVIRONMENT
Lesson 8.3: Protecting our Water Quality Lab Sheet 8.3a

PART 1: STUDENT DIRECTIONS
Scavenger Hunt: As you complete the learning activity, record your responses below. 

1.    2.    3.

4.    5.

 

PART 2: STUDENT DIRECTIONS
Video reflection: As you view the “How We Can Keep Plastics Out of Our Ocean” video, answer these questions. 

How does plastic pollution impact marine life? 

What other types of pollution affect the ocean? 

What can humans do to keep plastic out of the ocean? 

Do you agree or disagree that scientists need appropriate tools, skills, and patience to recover fossils? Explain.

 

PART 3: STUDENT DIRECTIONS
Video reflection: After viewing the “What is Acid Rain?” video, answer the following questions. 

What is acid rain?

How do humans cause acid rain? 

How does acid rain harm the environment and humans?
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PROTECTING OUR ENVIRONMENT
Lesson 8.3: Protecting our Water Quality Lab Sheet 8.3a

PART 1: STUDENT DIRECTIONS
Scavenger Hunt: As you complete the learning activity, record your responses below. 

1.    2.    3.

4.    5.

 

PART 2: STUDENT DIRECTIONS
Video reflection: As you view the “How We Can Keep Plastics Out of Our Ocean” video, answer these questions. 

How does plastic pollution impact marine life? 

What other types of pollution affect the ocean? 

What can humans do to keep plastic out of the ocean? 

Do you agree or disagree that scientists need appropriate tools, skills, and patience to recover fossils? Explain.

Plastic trash enters the ocean, eventually breaking down into smaller pieces. These small pieces 

are ingested by marine animals with disastrous results. 

Acid rain includes any form or precipitation with acidic components, (ex. rain, snow, fog, or hail). 

Scientists believe that most acid rain is caused by human activities. When humans burn fossil fuels,  

acid rain is created and eventually enters water systems and sinks into the soil. 

Acid rain changes the acidity of water which creates an unhealthy environment for all life but  

especially aquatic animals, forests, and humans.

Water pollution comes in many forms. Industrial, agricultural, and urban waste sweep into the sea, 

producing algae that reduces the amount of oxygen necessary for marine animals need to survive. 

Scientists search for dinosaur fossils in sedimentary rocks. They look for rocks formed or deposited during 

the Mesozoic Era, the geologic time when non-avian dinosaurs lived. 

Scientists search for dinosaur fossils in sedimentary rocks. They look for rocks formed or deposited during 

the Mesozoic Era, the geologic time when non-avian dinosaurs lived. 

 

PART 3: STUDENT DIRECTIONS
Video reflection: After viewing the “What is Acid Rain?” video, answer the following questions. 

What is acid rain?

How do humans cause acid rain? 

How does acid rain harm the environment and humans?
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PROTECTING OUR WATER QUALITY
Lesson 8.3: Protecting our Water Quality Lab Sheet 8.3b

I . PART 1: STUDENT DIRECTIONS
• Use a permanent marker to label one cup  “filtered water,” label the second cup “polluted water”, and the third cup 
“undisturbed water.” 

• Pour one cup of water into the “polluted” and undisturbed” plastic cups. Do not fill the “filtered water” cup. 

• Using the provided materials, place contaminants in the cup labeled “polluted water.” 

• Place the coffee filter over the “polluted water” cup. The filter will separate the  contaminents from the water. 
 Pour the “clean” water into the “filtered water” cup. 

• Compare the two cups of water and discuss what you notice with a partner. 

How do we know if the drinking water is contaminated?  

Do you think filtered water is entirely free from chemicals and bacteria? 

 
PART 2: STUDENT DIRECTIONS
• Using the pH strips, test three different liquid samples: 

 - The “undisturbed water” cup 

 - The “polluted water” cup 

 - The “filtered water” cup

• Dip a pH test strip into the cup of water labeled “undisturbed water”. Hold the strip in the water for 30 seconds.   
 The different indicator bars on the paper should change color. 
• Match the color of the bars on the strip to the chart that comes in your the kit. 

• Use the “Protecting Our Environment Student Sheet 8.3a” to record observations. 
• Repeat the process to test the cups of water labeled “polluted and filtered”. 
• Record your findings on the chart above. 

Use directions below to explore how water pollution impacts our water quality. 

WATER SAMPLE CUPS PH LEVEL

Undisturbed water

Polluted water

Filtered water

What do you notice about the pH levels of each water sample?
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PROTECTING OUR WATER QUALITY
Lesson 8.3: Protecting our Water Quality Lab Sheet 8.3b

I . PART 1: STUDENT DIRECTIONS
• Use a permanent marker to label one cup  “filtered water,” label the second cup “polluted water”, and the third cup 
“undisturbed water.” 

• Pour one cup of water into the “polluted” and undisturbed” plastic cups. Do not fill the “filtered water” cup. 

• Using the provided materials, place contaminants in the cup labeled “polluted water.” 

• Place the coffee filter over the “polluted water” cup. The filter will separate the  contaminents from the water. 
 Pour the “clean” water into the “filtered water” cup. 

• Compare the two cups of water and discuss what you notice with a partner. 

How do we know if the drinking water is contaminated?  

Do you think filtered water is entirely free from chemicals and bacteria? 

 
PART 2: STUDENT DIRECTIONS
• Using the pH strips, test three different liquid samples: 

 - The “undisturbed water” cup 

 - The “polluted water” cup 

 - The “filtered water” cup

• Dip a pH test strip into the cup of water labeled “undisturbed water”. Hold the strip in the water for 30 seconds.   
 The different indicator bars on the paper should change color. 
• Match the color of the bars on the strip to the chart that comes in your the kit. 

• Use the “Protecting Our Environment Student Sheet 8.3a” to record observations. 
• Repeat the process to test the cups of water labeled “polluted and filtered”. 
• Record your findings on the chart above. 

Use directions below to explore how water pollution impacts our water quality. 

WATER SAMPLE CUPS PH LEVEL

Undisturbed water

Polluted water

Filtered water

What do you notice about the pH levels of each water sample?

Answer may vary.

Answer may vary.

Answer may vary.
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STANDARDS: 
MS-ESS3-3: 
Apply scientific principles to design a method for monitoring and 
minimizing a human impact on the environment. 

 

FROM THE FILM:
In the film, Dinosaurs of Antarctica, students learn that millions 
of years ago, the continent was free of ice, which allowed various kinds 
of animals, including dinosaurs, to live. Over time, Antarctica’s climate 
and environment shifted making it difficult for some animals to survive. 
Scientists believe that although natural occurrences caused this ancient 
climate shift, the current change in climate and environment is due 
primarily to human actions. 

 

LESSON OVERVIEW:
In this lesson, students will analyze the sources of air pollution, why it is 
important to reduce air pollution and how air quality impacts humans. 

MATERIALS:  
• Protecting Our Air Quality Chart 8.4 

• Protecting Our Air Student Sheet 8.4a

• Technology to show the 
 following video: 

• Air Pollution 
 by National Geographic [3:52] 
  https://bit.ly/airpollutionvideo  

• Effects Of Pollutants On Health 
 by Fuse School [4:24] 
  https://bit.ly/pollutanteffects 

• Chart Paper, Markers 

TIME REQUIRED 

75 minute Lesson 

  https://bit.ly/airpollutionvideo  
https://bit.ly/pollutanteffects 
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EDUCATOR PREP:
Print a copy of “Protecting Our Air Quality Chart 8.4” and 
“Protecting Our Air Student Sheet 8.4a” for each student.  

EDUCATOR GUIDE 
 
1 . In the film, Dinosaurs of Antarctica, students learn that 
dinosaurs and various types of plants once survived in Antarctica. 
Explain to students that millions of years ago, Antarctica was free of ice, 
which allowed various kinds of plants and animals, including dinosaurs 
to live. Remind students that as the climate changed due to natural 
occurrences, it made it difficult for animals and plants to survive. Tell 
students that scientists believe that most of the causes of today’s climate 
change are due to human impact. 

 
2 . In the previous lesson, students learned how water pollution impacts 
humans and animals. Tell students that they will identify sources of air 
pollution that affect air quality and how to use the Air Quality Index 
Chart to make decisions about your day. Share the following scenario 
with students to spark discussion: 

• Imagine you visited an amusement park and near the gate entry you  
 saw a sign that stated: “The air quality index of this area was rated  
 as unhealthy for sensitive groups.” 

 - What do you think the sign means?

 -  Who might be considered sensitive groups? 

 
3 . Show students the video, Air Pollution by National Geographic [3:52]. 
After students view the video, lead a discussion using the following 
question prompts: 

 - What causes air pollution? 

 - What are the three categories of air pollution? 

PROTECTING OUR AIR QUALITY
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A photo of a smokestack or thick car  
exhaust.
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4 . Remind students that air pollution refers to visible or invisible 
particles in the air that can contribute to health problems for animals, 
people, and plants. The Environmental Protection Agency established a 
set of National Ambient Air Quality Standards (NAAQS) to identify six 
pollutants in outdoor air that can harm your health and the environment: 
lead, ground-level ozone, carbon monoxide, sulfur dioxide, nitrogen 
dioxide, and particulate matter. 

 
5 . Tell students that they will learn more about the six pollutants of 
outdoor air. Show students the video, Effects Of Pollutants On Health by 
Fuse School [4:24]. After students view the video, lead a discussion using 
the following question prompts: 

 - Can you identify three types of human-made air pollution? 

 - When humans burn fossil fuels, what type of gasses are released? 

 - How do toxic pollutants affect humans’ health? 

 - What are some ways humans can reduce air pollution? 

 
6 . Remind students that when the air is unhealthy, people should take 
precautions by staying indoors or limiting time outside. Tell students 
that sometimes the air can look fine, but it is polluted. Explain that one 
way to check whether the air is clean or dirty is to use the Air Quality 
Index Chart, which is color-coded to make it easier to understand. 

 
7 . Using the www.airnow.gov website as a resource, instruct students to 
work with a partner to complete part one of the “Protecting Our Air 
Quality Chart 8.4.” Review how to interpret the Air Quality Index Chart 
with students. Explain to students that the chart has the first three 
columns of information filled in but their role is to use the 
www.airnow.gov website to determine the action people should take based 
on the air quality. Students could also use the “Guide to Air Quality and 
Your Health” online brochure by the U.S. Environmental Protection 
Agency. Permit students ten minutes to collaborate with a partner to 
complete the assignment. 

 
8 . After the allotted time expires, lead a group discussion using the 
following question prompts: 

Who would be considered part of a sensitive group? 

Sensitive groups include people who are more likely to get sick from 
pollutants such as the elderly, young children, people with asthma, or 
other respiratory-related illnesses. 

Educator Notes:

PROTECTING OUR AIR QUALITY

http://www.airnow.gov
http://www.airnow.gov
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How can polluted air make you sick? 

When polluted air enters your lungs, it makes it hard to breathe. Dirty 
air can irritate the nose, eyes, and throat, cause shortness of breath, 
contribute to asthma attacks, and affect the respiratory and cardiovas-
cular system. As a result, breathing dirty air for long periods can cause 
more severe problems. 

If the Air Quality Index (AQI) is orange, should you refrain from 
going outside? 

It depends on your level of sensitivity. Members of sensitive groups 
may experience some health challenges, but the general public is less 
likely to be affected. 

9 . Share with students that they will now research the air quality of 
where they live and other cities. Use the www.airnow.gov website to 
obtain information about the Air Quality Index (AQI) for where you live. 
Show students how to complete the “Protecting Our Air Quality Student 
Sheet 8.4a,” which asks students to complete an air quality forecast for a 
particular city. Permit ten minutes for students to use notes from earlier 
activities and the www.airnow.gov website to analyze the air quality of 
two cities.  

 
10 . Using the air quality data gathered in the previous activity, tell 
students they will offer advice to a friend living in the city they chose to 
research through a text message conversation. Say: 

• Pretend your friend lives in the city you studied. With a partner, who 
will act as a friend living in your chosen city, use the chart paper and 
markers to create a text message conversation about their daily plans. 
For example, if a student (cousin) shares their intention to attend a 
soccer game, then their partner will ask a follow-up question. 
 
Questions could include:

• Are they playing in the game?

• Who will attend the game with them?

• After gathering adequate information, the student will provide a  
 recommendation or action for the day to their friend.

 
Educator note: Model for students how they can set up the chart paper 
to look like a phone screen using different color bubbles on each side of 
the paper to “text.” Tell students to switch roles and complete the 
activity again. 

Photo of city shrouded in pollution.

PROTECTING OUR AIR QUALITY
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PROTECTING OUR AIR QUALITY SHEET 
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Using the www.airnow.gov website as a resource, determine the action people 
should take based on the air quality index level.

Date: __________      City and State: __________

COLOR

AQI NUMBER

DESCRIPTION

ACTION STEP

Date: __________      City and State: __________

COLOR

AQI NUMBER

DESCRIPTION

ACTION STEP

PART 1: STUDENT DIRECTIONS

• Visit www.airnow.gov 

• Click on Local Air Quality Conditions 

• Enter the zip code where you live. 

• Research the air quality of where you live. 

• Record the air quality forecast in the chart to  
 the right. 

PART 2: STUDENT DIRECTIONS

• Visit www.airnow.gov 

• Click on Local Air Quality Conditions 

• Choose a city and state in the U.S. where you  
 would like to visit. 

• Research the air quality of your chosen  
 location.  

• Record the air quality forecast in the chart to  
 the right. 

PART 3: STUDENT DIRECTIONS

• Pretend your friend lives in the city you researched in part 2. 

• With a partner, who will act as a friend living in your chosen city. Create a text conversation about 
 their daily plans. 

• Ask questions to gather adequate information to provide a recommendation 

http://www.airnow.gov
http://www.airnow.gov
http://www.airnow.gov
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COLOR

AQI NUMBER

DESCRIPTION

ACTION STEPS

Green

0-50

Good

Yellow

51-100

Moderate

Orange

101-150

Unhealthy for 
sensitive group

Red

151-200

Unhealthy

Purple

201-300

Very 
Unhealthy

Maroon

301-500

Hazardous

Using the www.airnow.gov website as a resource, determine the action 
people should take based on the air quality index level.

AIR QUALITY INDEX (AQI) CHART

Who would be considered part of a sensitive group? 

How can polluted air make you sick? 

If the Air Quality Index (AQI) is orange, should you refrain from going outside? 

Name three types of pollutants. 

REFLECTION QUESTIONS

http://www.airnow.gov
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Lesson 8.4: Replicating Fossils Lab Sheet 8.4a

COLOR

AQI NUMBER

DESCRIPTION

ACTION STEPS

Green

0-50

Good

Will Vary

Yellow

51-100

Moderate

Will Vary

Orange

101-150

Unhealthy for 
sensitive group

Will Vary

Red

151-200

Unhealthy

Will Vary

Purple

201-300

Very 
Unhealthy

Will Vary

Maroon

301-500

Hazardous

Will Vary

Using the www.airnow.gov website as a resource, determine the action 
people should take based on the air quality index level.

AIR QUALITY INDEX (AQI) CHART

Who would be considered part of a sensitive group? 

How can polluted air make you sick? 

If the Air Quality Index (AQI) is orange, should you refrain from going outside? 

Name three types of pollutants. 

REFLECTION QUESTIONS

Sensitive groups include people who are more likely to get sick from pollutants such as the elderly, 

young children, people with asthma, or other respiratory-related illnesses. 

When polluted air enters your lungs, breathing becomes difficult. Dirty air can contribute to asthma attacks, 

and affect the respiratory and cardiovascular systems. Over long periods severe problems may develop. 

It depends on your level of sensitivity. Members of sensitive groups may experience mild to severe 

health challenges, but the majority of the general public is less likely to be affected. 

Carbon monoxide, sulfur dioxide, and nitrogen dioxide are three types of air pollutants 

http://www.airnow.gov
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STANDARDS: 
MS-ESS3-3 Apply scientific principles to design a method for 
monitoring and minimizing a human impact on the environment. 

 

FROM THE FILM:
In the film, Dinosaurs of Antarctica, students learn that over time 
natural occurrences changed the Earth’s landscape impacting animals 
and plants. Antarctica transitioned from being a greenhouse to the 
icehouse it is today. Changes in temperature can make it difficult for 
some living things to survive. Using clues from the past, scientists can 
predict how climate shifts can affect the future. Scientists believe that 
human actions are the main contributor to accelerated climate 
change today. 

 

LESSON OVERVIEW:
In this lesson, students will create a method to answer the question: 
 
“How can we convince our peers that monitoring and minimizing 
human impact on the environment is important?”  

MATERIALS:  
• Chart paper, Markers, 
 Sticky notes, (400 sheets) 

• Paper bag or cup 

• Technology to show the following: 

• “I’m only a kid, I can’t do anything   
 about climate change. Right?”   
  https://bit.ly/iamonlyakid

• “Is climate change making 
 hurricanes more powerful?”  
  https://bit.ly/climateandhurricanes 

• Conduct individual research:    
 “Environmental Health Student Portal” 
  https://kidsenvirohealth.nlm.nih.gov/

 - Conduct individual research:  
 “Your Plan Your Planet” 
  https://yourplanyourplanet.sustain-
ability.google/ 
 - Taking Action Research Sheet 8.5 
 - Taking Action Topic Slips  8.5a 
 - Taking Action Planning Sheet 8.5b 
 - Taking Action Rubrics 8.5c 

TIME REQUIRED 

240 minute Lesson 

https://bit.ly/iamonlyakid  
https://bit.ly/climateandhurricanes
https://kidsenvirohealth.nlm.nih.gov/
https://yourplanyourplanet.sustainability.google/
https://yourplanyourplanet.sustainability.google/
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EDUCATOR PREP:
Print copies of the “Taking Action Research Sheet 8.5” and “Taking Action 
Planning Sheet 8.5b” for each student. Print one set of the “Taking Action 
Topic Slips  8.5a” and two sets of the “Taking Action Rubrics 8.5c.” Using 
scissors, cut the “Taking Action Topic Slips 8.5a” into strips of paper. Test 
your technology and confirm you have enough fully-charged laptops based 
on your class size. If students would like to create a video for their project, 
tablets may be necessary.

EDUCATOR GUIDE 
 
1 . Remind students that over the week, they learned how Antarctica’s 
climate shifted over time and how transitioning from a greenhouse to an 
icehouse affected living things on the continent. Tell students that while 
the shift in Antarctica’s climate was due to natural disasters, scientists 
believe the accelerated rate of climate change we are experiencing now is 
due to human impact.  

 
2 . Remind students that in a previous lesson, they learned how pol-
lution impacts the environment and human health. Tell students that 
they will continue to explore the ways people can reduce or prevent 
contamination. Instruct students to visit the website “Environmental 
Health Student Portal” https://kidsenvirohealth.nlm.nih.gov/ to learn about 
the intersection of human health and the environment. Permit fifteen 
minutes for students to explore the website.

 
Using the “Taking Action Research Sheet 8.5,” tell students to complete 
part 1 by exploring how people can prevent or reduce various types of 
pollution. Encourage students to record at least two ways to prevent each 
type of pollution. After the allotted time, lead a group discussion using 
the following question prompt:

“How does pollution impact our environment and human health?” 

TAKING ACTION
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Photo reflecting the effects of climate 
change.

https://kidsenvirohealth.nlm.nih.gov/
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3. Explain to students that they learned how pollution affects our lives. 
Tell students that they will explore how humans can make small lifestyle 
changes every day to help our planet and extend the life of our resources. 
Instruct students to visit the website “Your Plan Your Planet”  
https://yourplanyourplanet.sustainability.google/ to engage in a simulation to 
learn simple actions their family can take to make our planet healthier. 
Permit twenty minutes for students to explore the interactive website. 

 
4 . Using the “Taking Action Research Sheet 8.5,” tell students to record 
at least two things their family can do to change the way they consume 
water, food, energy, and stuff. Tell students that by the end of the 
exercise, they should be able to answer the following question: How can 
a circular economy protect our resources and create a more sustainable 
planet? Encourage students to complete each simulation and refrain 
from skipping to the tips. The purpose of the simulation is to provide 
sustainability strategies based on personal actions.

5 . Hang four pieces of chart paper around the room where students 
can easily access them. Write the words: stuff, water, energy, and food 
on separate sheets of chart paper. After the allotted time expires, ask 
students to write the tips they learned to extend the life of our resources 
on the appropriate chart paper. Tell students if someone wrote the same 
tip they learned to place a check beside it instead of writing it again.

 
Set a timer for five minutes and allow students to record their thoughts 
on each chart paper. Remind students to write with a marker and make 
the words large enough to be seen from a distance. If students have a 
limited number of tips, use the following links from “Your Plan Your 
Planet” website to share more strategies: 

 - Stuff Mini Tips   
  https://bit.ly/stufftips 

 - Food Mini Tips  
  https://bit.ly/foodminitips 

 - Energy Mini Tips  
  https://bit.ly/energyminitips 

 - Water Mini Tips 
  https://bit.ly/waterminitips 

 

Educator Notes:

TAKING ACTION

https://yourplanyourplanet.sustainability.google/
https://bit.ly/stufftips
https://bit.ly/foodminitips
https://bit.ly/energyminitips
https://bit.ly/waterminitips
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6 . Share with students that some people don’t understand how our 
actions affect the health of humans, animals, and plants. Explain to 
students that there are some people who don’t believe that humans 
contribute to the accelerated shift in climate that we are experiencing. 
Remind students that scientists in the film, Dinosaurs of Antarctica 
were searching for clues from the past to predict how climate shifts can 
affect the future.  Scientists can share their findings in a variety of  
ways to educate the public using film, books, public speaking, and 
museum exhibits.  

 
7 . Show students the video, “I’m only a kid, I can’t do anything about 
climate change. Right?” by Global Weirding [6:00]. Using the “Taking 
Action Research Sheet 8.5” reminds students to answer the video 
reflection question. After showing the video, lead a discussion using the 
following question prompt: 

From the video, what are four ways kids can help with addressing 
climate change? 

1). Kids can work on reducing the amount of energy they use or waste 
they produce, and persuade their school, community, or family to do 
the same. 

2). Kids can talk to people about climate change and share what they 
are learning about the issue. 

3). Kids can figure out new ways to solve the problem. 

4). Kids can lead the way and share their concerns with Congress. 

 
8 . Tell students that they will share what they learned with peers to 
convince them that monitoring and minimizing human impact on the 
environment is essential. Split the class into groups of three. Cut the 
“Take Action Topic Slips 8.5a” into slips and place them in a paper bag 
or container. There are six slips labeled: water pollution, air pollution, 
energy usage, food consumption, water usage, and material usage (stuff), 
which aligns with the research assignment students completed earlier.

 
Allow a member from each group to close their eyes and pull a topic slip 
from the bag or container.  Students will share their knowledge about 
the topic they were randomly assigned with peers. Tell students that 
they can decide between creating a public service announcement/public 
awareness campaign, infographic, short comic book, or a newscast. Show 
students an example of each method of communication to ensure they 
understand expectations.  

Kids working on a project to lower their 
environmental impact. ie: recycling, 
planting trees, etc.

TAKING ACTION



167

Dinosaurs of Antarctica Summer Camp Guide

Satellite view of large hurricane.

TAKING ACTION

9 . Use the following resources to show examples of each type of 
communication. 

• Remind students that “The Time Traveling Dino Detectives of 
Antarctica” book received earlier in the week is an example of a comic. 
Tell students that comics are used to express ideas through images and 
small amounts of text. 

• Using your Google search bar, type in “example of infographics about 
pollution and solutions” and click “images” to show sample infographics. 
Tell students that an infographic is a visual presentation of information 
that may include graphs, charts, or other images and small amounts 
of text. 

• Show students the newscast, “Is climate change making hurricanes 
more powerful?” Tell students that a newscast is a television or radio 
broadcast of the news.  

• Show students the video, “Climate Change PSA.” Explain to students 
that a PSA or public service announcement is an announcement made 
for the good of the public often in the form of video. 

 
Permit five minutes for each group to decide which mode of 
communication they plan to create to convince their peers to monitor 
and minimize human impact on the environment.

 
10 . Give students a planning sheet and project rubric based on their 
chosen method of communication. Allow each group 45 minutes to plan 
their content or message based on their preferred method. For example, 
if a group decides to create a video, they should spend time using their 
planning document to create a script or storyboard. If a group decides 
to create an infographic, they should spend time gathering relevant data 
and information to share. Encourage students to complete the entire 
planning document. 
 
Display a visible timer so that students can monitor their progress. 
Spend time with each group answering questions, offering suggestions, 
encouraging students to use previously gathered research, and ensuring 
all students are contributing to the project.
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Educator Notes:11 . Explain to students that they will use the “Taking Action Planning 
Sheet 8.5b,” to create their chosen method of communication. Allow each 
group 60 minutes to create either a public service announcement, info-
graphic, short comic book, or newscast. Remind students that each group 
member should have a role in the creation process. Display a visible timer 
so that students can monitor their progress. Visit each group to answer 
questions and offer suggestions. Some students may need help with 
navigating the software to create their products. Be prepared to conduct a 
quick tutorial.

 
12 . Students can use any software applications that they are com-
fortable using to create their final product. However, here are a few 
recommendations: 

• To design infographics, students can use: 
 www.Canva.com 

• To design a short comic book, students can use 
 https://www.makebeliefscomix.com or they may choose to draw 
 their design. 

• To create a public service announcement or newscast, students  
 can record videos using an iPad or tablet.  

 
13 . Share with students that they will have an opportunity to receive 
feedback on their projects. Tell students that it’s okay if their design is 
incomplete.  Write the “I like, I wish, What if” feedback protocol on the 
whiteboard or chart paper for students to use as a reference. 
 
Provide each student with three sticky notes per the number of groups 
in the class. For example, if you have five groups, then each student will 
receive fifteen sticky notes. Instruct students to view their peers’ projects 
and use the “I like, I wish, What if” protocol to provide feedback. Say: 

“Now, we are going to take a break and get feedback from our peers. 
On your table, you should see a stack of sticky notes. Each person 
should take fifteen sticky notes. Rotate around the room to view other 
projects. The purpose of this time is to provide feedback positively and 
constructively to help our peers create a great product.”

Dinosaurs of Antarctica Summer Camp Guide

TAKING ACTION

http://www.Canva.com
https://www.makebeliefscomix.com
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Photo of students having a group discussion.

TAKING ACTION

“You will place three sticky notes near each groups’ computer (if the 
product is digital) or desk (if the product is paper-based). Using a 
sticky note, write the phrase “I like” and share the aspects that you 
like about the product. Using a sticky note, write the phrase “I wish” 
and share ideas of how the product can be changed or improved. 
Using a sticky note write the phrase “What if” and offer a new 
suggestion unrelated to what you currently see in their design or 
communication. You have fifteen minutes to complete this exercise.” 
 

• Display a visible timer to help students monitor their progress.

 
14 . After the allotted time expires, tell students to return to their 
work station. Allow seven minutes for each group to read their “I like, I 
wish, What if” sticky notes. Ask each group to share one piece of advice 
from the sticky notes that they plan to consider in their design.  Inform 
students that they have an additional 45 minutes to make changes and 
complete their products. Remind students that they will share their 
public service announcement, infographic, short comic book, or newscast 
with another audience. Monitor students’ progress to ensure they are on 
track to complete their public product. 

 
15 . After students complete their public product, allow twenty minutes 
for them to practice sharing their product. Encourage students to use the 
“Taking Action Rubric 8.5c” for presenters to practice each component 
outlined. Remind students that each group member should have a role in 
sharing their product with an audience. Using the “Taking Action Rubric 
8.5c” for presenters, provide feedback to each group as they practice. 

 
16 . To conclude this part of the day, explain the process of how students 
will share their product with a public audience. For example:

 - Will they share their ideas with another camp group?

 - Who else should they expect to attend their presentation?

 - What is the presentation format?

 - Which group will present first?

 
Before students transition to share their findings, praise them for their 
effort and persistence during the project creation process.
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Lesson 8.5: Student Resource 8.5

TAKING ACTION: RESEARCH SHEET
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Air pollution 

Water 

Material Things (stuff) 

Using the “Environmental Health Student Portal” as a resource, share two things 
you and your family can do to reduce the following types of pollution. 

Using the video “I’m Only A Kid” as a resource, name four ways kids can help 
address climate change.

Using the “Your Plan Your Planet” website as a resource, share two things you and your 
family can do to consume less and prevent waste in the following categories. 

Water pollution 

Energy 

Water pollution 

Chemical waste 
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Lesson 8.5: Student Resource 8.5a

TAKING ACTION: TOPIC SLIPS
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WATER POLLUTION 

AIR POLLUTION 

ENERGY CONSUMPTION

FOOD CONSUMPTION 

WATER CONSUMPTION 

MATERIAL USAGE (STUFF)

TAKING ACTION: TOPIC SLIPS

TAKING ACTION: TOPIC SLIPS

TAKING ACTION: TOPIC SLIPS

TAKING ACTION: TOPIC SLIPS

TAKING ACTION: TOPIC SLIPS

TAKING ACTION: TOPIC SLIPS



172

Lesson 8.5: Student Resource 8.5b

TAKING ACTION: NEWSCAST PLANNING
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Use the storyboards below to plan a newscast or public awareness campaign that will convince your peers 
that monitoring and minimizing human impact on the environment is important. 

1.

4.

2.

5.

3.

6.
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Lesson 8.5: Student Resource 8.5b

TAKING ACTION: COMIC BOOK PLANNING
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Use the graphic organizer to plan a comic book storyline that will convince your peers that monitoring and 
minimizing human impact on the environment is important. 
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Lesson 8.5: Student Resource 8.5B

TAKING ACTION: INFORGRAPHIC PLANNING
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Use the graphic organizer to plan the concept for an infographic that will convince your peers that 
monitoring and minimizing human impact on the environment is important. 

1 2

3 4

5 6



175

Lesson 8.5: Student Resource 8.5c

TAKING ACTION: PRESENTATION RUBRIC

Dinosaurs of Antarctica Summer Camp Guide

STAYS ON TOPIC 

POSTURE AND 
EYE CONTACT 

VOLUME 

COMPREHENSION 

CONTENT 

PROPS 

Stays on topic all 
(100%) of the time 

Stands up straight, 
looks relaxed and 
confident. Establishes 
eye contact with 
everyone in the 
room during the 
presentation 

Volume is loud 
enough to be heard by 
all audience members 
throughout the 
presentation 

Student is able to 
answer almost all 
questions posed by 
classmates about the 
topic 

Shows a full under-
standing of the topic 

Student uses several 
props that show 
considerable work/
creativity and which 
make the presentation 
better 

Stays on topic most 
(90-99%) or the time 

Stands up straight 
and establishes eye 
contact with everyone 
in the room during the 
presentation 

Volume is loud 
enough to be heard by 
all audience members 
at least 90% of 
the time 

Student is able to 
answer most questions 
posed by classmates 
about the topic 

Shows a good under-
standing of the topic 

Student uses one 
prop that shows 
considerable work/
creativity and which 
make the presentation 
better 

Stays on topic some 
(75-89%) of the time 

Sometimes stands 
up straight and 
establishes 
eye contact 

Volume is loud 
enough to be heard by 
all audience members 
at least 80% of 
the time 

Student is able to an-
swer a few questions 
posed by classmates 
about the topic 

Shows a good under-
standing of parts of 
the topic 

Student uses one prop 
which makes the 
presentation better 

It was hard to tell 
what the topic was 

Slouches and/or 
does not look at 
people during the 
presentation 

Volume often too 
soft to be heard by all 
audience members 

Student is unable 
to answer questions 
posed by classmates 
about the topic 

Does not seem to 
understand the topic 
very well 

The student uses no 
props OR the props 
chosen detract from 
the presentation 

CATEGORY EXEMPLARY PROFICIENT DEVELOPING EMERGING 
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Lesson 8.5: Student Resource 8.5c

TAKING ACTION: NEWSCAST RUBRIC
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BRAINSTORMING- 
PROBLEMS 

BRAINSTORMING- 
SOLUTIONS 

RESEARCH/
STATISTICAL 
DATA 

CAMPAIGN/
PRODUCT 

INTEREST & 
PURPOSE 

VIDEOGRAPHY 

Students know more 
than 4 reasonable 
insightful barriers/
problems that need 
to change 

Students know
more than 4 
reasonable insightful 
possible solutions/
strategies to 
encourage change 

Students include 4 
or more high-quality 
examples or pieces of 
data to support their 
campaign 

Students create an 
original, accurate, and 
interesting product 
that adequately 
addresses the issue 

Video has a clear and 
interesting purpose 

Video did not rock/
shake and the 
focus was excellent 
throughout 

Students know at least 
4 reasonable insightful 
barriers/problems 
that need to change 

Students know at 
least 4 reasonable 
insightful possible 
solutions/strategies to 
encourage change 

Students include at 
least 3 high-quality 
examples or pieces of 
data to support their 
campaign 

Students create an   
accurate product that 
adequately addresses 
the issue 

Video is interesting 
but purpose is 
somewhat unclear 

Video did not rock/
shake and the focus 
was excellent for the 
majority of the video 

Students know at least 
3 reasonable insightful 
barriers/problems 
that need to change 

Students know at 
least 3 reasonable 
insightful possible 
solutions/strategies
to encourage change 

Students include at 
least 2 high-quality 
examples or pieces of 
data to support their 
campaign 

Students create an   
accurate product but 
it does not adequately 
addresses the issue 

Video is not very 
interesting and 
purpose is somewhat 
unclear 

Video had a little 
rocking/shaking, but 
the focus was
excellent throughout 

Students know fewer 
than 3 reasonable 
insightful barriers/
problems that need 
to change 

Students know less 
than 3 reasonable 
insightful possible 
solutions/strategies
to encourage change 

Students include
fewer than 2 high-
quality examples 
or pieces of data 
to support their 
campaign 

The product is not 
accurate 

Video is not 
interesting and has
no clear purpose 

Problems with 
rocking/shaking AND 
focus 

CATEGORY EXEMPLARY PROFICIENT DEVELOPING EMERGING 
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Lesson 8.5: Student Resource 8.5c

TAKING ACTION: INFOGRAPHIC RUBRIC
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GRAPHICS- 
ORIGINALITY 

GRAPHICS- 
RELEVANCE 

CONTENT- 
ACCURACY 

ATTRACTIVENESS 

BRAINSTORMING- 
PROBLEMS 

BRAINSTORMING- 
SOLUTIONS 

Several of the 
graphics used on the 
infographic reflect an 
exceptional degree of 
student creativity in 
their creation and/or 
display 

All graphics are 
related to the topic 
and make it easier 
to understand. All 
borrowed graphics 
have a source  
citation 

At least 7 accurate 
facts are displayed on 
the infographic 

The infographic 
is exceptionally 
attractive in terms of 
design, layout, and 
neatness 

Students identify more 
than 4 reasonable, 
insightful barriers/
problems that need 
to change 

Students identify more 
than 4 reasonable, 
insightful possible 
solutions/strategies 
that encourage change 

One or two of the 
graphics used reflect 
student creativity in 
their creation and/or 
display 

All graphics are 
related to the topic 
and most make it 
easier to understand. 
All borrowed graphics 
have a source 
citation 

5-6 accurate facts are 
displayed on the info-
graphic 

The infographic is 
attractive in terms of 
design, layout, and 
neatness 

Students identify at 
least 4 reasonable, 
insightful barriers/
problems that need 
to change 

Students identify at 
least 4 reasonable, 
insightful possible 
solutions/strategies 
that encourage change 

The graphics are made 
by the student, but are 
based on the designs 
or ideas of others 

All graphics are 
related to the topic. 
Most borrowed 
graphics have a source 
citation 

3-4 accurate facts are 
displayed on the info-
graphic 

The infographic is 
acceptably attractive 
though it may be a 
bit messy 

Students identify at 
least 3 reasonable, 
insightful barriers/
problems that need 
to change 

Students identify at 
least 3 reasonable, 
insightful possible 
solutions/strategies 
that encourage change 

No graphics made 
by the student are 
included 

Graphics do not relate 
to the topic OR several 
borrowed graphics 
do not have a source 
citation 

Less than 3 accurate 
facts are displayed on 
the infographic 

The infographic is 
distractingly messy or 
very poorly designed. 
It is not attractive 

Students identify 
fewer than 3 
reasonable, insightful 
barriers/problems 
that need to change 

Students identify 
fewer than 3 
reasonable, insightful 
possible solutions/
strategies that 
encourage change 

CATEGORY EXEMPLARY PROFICIENT DEVELOPING EMERGING 
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Lesson 8.5: Student Resource 8.5b

TAKING ACTION: COMIC BOOK RUBRIC
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BRAINSTORMING- 
PROBLEMS 

BRAINSTORMING- 
SOLUTIONS 

FOCUS ON 
ASSIGNED TOPIC 

SETTING 

CREATIVITY 

DIALOGUE 

In the story plot, 
students know more 
than 4 reasonable, 
insightful barriers/
problems that need 
to change 

In the story plot, 
students know more 
than 4 reasonable, 
insightful possible 
solutions/strategies 
that encourage 
change 

The entire story is 
related to the assigned 
topic and allows the 
reader to understand 
much more about the 
topic 

Many descriptive 
words are used to tell 
when and where the 
story took place.  

The story contains 
creative details and/
or descriptions that 
contribute to the 
reader’s enjoyment. 
The author has used 
their imagination. 

There is an 
appropriate amount of 
dialogue to bring the 
characters to life and 
it is always clear which 
character is speaking 

In the story plot, 
students know at 
least 4 reasonable, 
insightful barriers/
problems that need to 
change 

In the story plot, 
students know at 
least 4 reasonable, 
insightful possible 
solutions/strategies 
that encourage 
change 

Most of the story is 
related to the assigned 
topic. The story 
wanders off some, but 
the reader still learns 
something about the 
topic 

Some descriptive 
words are used to tell 
the audience when 
and where the story 
took place.  

The story contains a 
few creative details 
and/or descriptions 
that contribute to the 
reader’s enjoyment. 
The author has used 
their imagination. 

There is too much 
dialogue in this story, 
but it is always clear 
which character is 
speaking 

In the story plot, 
students know at 
least 3 reasonable, 
insightful barriers/
problems that need to 
change 

In the story plot, 
students know at 
least 3 reasonable, 
insightful possible 
solutions/strategies 
that encourage 
change 

Some of the story is 
related to the assigned 
topic, but a reader 
does not learn much 
about the topic 

The reader can figure 
out when and where 
the story took place, 
but the author didn’t 
supply much detail 

The story contains 
many creative details 
and/or descriptions, 
but they distract from 
the story. The author 
has tried to use their 
imagination. 

There is not quite 
enough dialogue in 
this story, but it is 
always clear which 
character is speaking 

In the story plot, 
students know fewer 
than 3 reasonable, 
insightful barriers/
problems that need to 
change 

In the story plot, 
students know fewer 
than 3 reasonable, 
insightful possible 
solutions/strategies 
that encourage 
change 

No attempt has been 
made to relate the 
story to the assigned 
topic 

The reader has 
difficulty in figuring 
out when and where 
the story took place 

There is little evidence 
of creativity in the 
story. The author does 
not seem to have used 
much imagination 

It is not clear which 
character is speaking 

CATEGORY EXEMPLARY PROFICIENT DEVELOPING EMERGING 
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