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Youngest level

Glaciers and the ice sheet is one out of six books associated with the ice floes in the exhibition at the Icefjord Centre.

Subjects
Intercurricular – science

Learning objectives
The students gain knowledge about how glaciers are created and the size of the ice sheet in past and present.
They acquire a special knowledge about – that the climate in Greenland before the last glacial period was subtropical – that dinosaurs lived there – that there grew trees – that there were many kinds of life.
The students practise their skills in communication and collaboration.

Organization
Let the students work in small groups, pairs or individually. Depending on what suits each student best and the competences to be developed. Keep in mind that your best friend is not necessarily the one you collaborate best with. Working together is about working together and not just being together.

About the material
The digital material is in Keynote format. If the students are not familiar with this program, the material can be downloaded in PowerPoint format.

The process consists of three stages:
Introduction to the book Glaciers and the ice sheet
Working with the chapters of the book
Reflections on the process and further treatment of selected topics


Page by page guide

The book
Let the students explore the pictures in Glaciers and the ice sheet. The book is the basis for the tasks the students will work on. It contains five chapters, each of them divided into two to four sections.

To each section in the book some tasks are given for the students to solve. There is a text to read and then some questions to work on. The page references to the book and supplementary links may help the students to find answers. Encourage the students to think of more questions.

What method they use in solving their task depends on what they are familiar with – or they might learn a new method. You can choose: text, audio, image and/or drawing. If more room is needed for the answers, extra slides can be added.

What is a glacier?
[image: ]This chapter consists of four sections. See calving here: 


One of the world’s most productive glaciers
Let the students study the picture and discuss with their partner what they see and what they wonder at. In the book they can see a bigger version of the same picture and another picture of icebergs in the Icefjord, p. 10.

After reading the text or having it read aloud, they are to work with these questions:
What is a glacier? Look at the picture on pages 8-9 in the book. (Read the text on page 7 in the book together with the students and explain the model on pages 8-9.)
What happens when the glacier calves?
How many steps do you take to walk 40 metres?

Talk with the students about the concept of calving.

The glacier bears witness to climate change
Let the students look at the picture on page 15 in the book and discuss with their partner what they see.

After reading the text or having it read aloud, they are to work with this question:
In what period has the glacier front retracted most?

Talk with the students about climate change.

Glacial crevasses and meltwater lakes
Let the students study the pictures on pages 18 and 19. Talk with them about what meltwater is and why rivers and lakes are formed on the ice sheet – that small amounts of water is transparent. But when the layer of water becomes much thicker, it gets blue. That is because the light shining through the water gets caught and spread again. This our eyes see as a blue colour.

After reading the text or having it read aloud the students are to work with these questions:
What is the colour of the meltwater lakes?
What makes the ice melt?
What is the difference between a river and a lake?

In the past Greenland was warm and green
The students are introduced to a text from the book. Let the students read the text by themselves, use dialogue reading or read it aloud for those who cannot yet read. The text is from page 25 in the book.

After reading the text or having it read aloud the students are to work with this question:
Does something make you wonder?

Greenland’s ice sheet
This chapter has two sections.

A country of ice
The students see a diagram of the ice sheet. Let them study it and talk about the underground with mountains, ravines and valleys – plus the thickness of the ice and the arrows showing the direction and speed of the melting.

After reading the text or having it read aloud the students are to work with these questions:
How thick is the ice where it is thickest?
What is below the ice?

Talk with the students about the concept percentage.

The last glacial period
The last glacial period, called the Weichselian, began about 115,000 years BC and  ended around 10,000 years BC.

After reading the text or having it read aloud the students are to work with these questions:
What countries were covered by ice 11,700 years ago?
How is it possible to know how the climate was in Greenland during the last 135,000 years? Find help in the book at page 30.
Will there be any ice left on Greenland in 100 years? See the movie on the next slide.

Talk with the students about what countries were covered by ice during the last glacial period – about how you by drilling ice cores from the highest point of the ice sheet down to the bedrock can gain information about what the climate has been like in Greenland over the last 135,000 years.

The ice sheet’s hidden stories
This chapter has three sections. All sections take a prehistoric view.

When Greenland was green
The students see a map of the vegetation in Greenland 2 million years ago. Let them study it more closely on page 37 in the book. Talk about what trees grew then and refresh how the climate was at that time.

After reading the text or having it read aloud the students are to work with this task:
Make a drawing of a coniferous tree and and a hardwood tree.

Dinosaurs lived in Greenland
Talk with the students about that
Greenland around 450 million years ago was part of a supercontinent called Pangea.
Greenland was located at Equator and covered by lush forests, subtropical swamps, and volcanoes.
dinosaurs lived there and well-preserved skulls from some of the oldest dinosaurs have been found in Northeast Greenland.

After reading the text or having it read aloud the students are to work with this task:
Imagine that you were on a trip in East Greenland and you met an issi saaneq. Is it a kind or dangerous dinosaurs? Write, record or draw your story.

The landscape under the ice
In the book on pages 40 and 41 are two maps  – Greenland as it looks under the ice  and Greenland as it would look without any ice.
Talk with the students about how the landscape today is pressed down by the ice, but if the ice sheet disappeared the bedrock would rise hundreds of metres. Then it would be like before the country was covered by ice.

After reading the text or having it read aloud the students are to work with these questions:
What is below the ice sheet?
Make a drawing of the landscape without ice.
Would there live dinosaurs again if the ice disappeared?


The enormous forces of the ice sheet
The chapter contains three sections.

Bullet-nose blocks
Talk with the students about how these stones and blocks contain important information about glaciers past and present. They were dragged over the ground and after melting of the ice they lie parallel with the “nose” pointing forward. On the stones are striations indicating which way the glacier moved. It is thus possible to determine in what direction the ice moved – even many years or thousands of years after the ice has melted away.

After reading the text or having it read aloud the students are to work with these questions:
Why are they called bullet-nose blocks?
The stone blocks have striations. What are they called? Find answer on page 44 in the book.
How would you describe the picture?

The ice flow is a powerful plane
Talk with the students about the ice always being on the move and having such enormous force that it can crush even the largest boulders to fine gravel.
Discuss the four pictures on page 46 in the book showing some phases of the ice moving over the ground.

After reading the text or having it read aloud the students are to work with this question:
Why does the ice flow work like a powerful plane?

Melting and snowfall
Let the students talk with their partner about the picture; a bigger version is found on page 51 in the book. Are they fascinated by something?

After reading the text or having it read aloud the students are to work with these questions:
The ice sheet is covering less and less of Greenland. This is caused by climate change. The weather is becoming warmer and warmer.
Can something be done to stop the climate changes?

Talk with the students about the concept climate change.

Reflections and further work
Hold a review in class where the students reveal what made them wonder, and what topics they found most interesting.
Let them choose a topic to study more closely. Ask them to give reasons for why and what they want to look into.

Show the chosen topics on the board/screen and introduce them. Let the students work in groups or pairs with their subjects. Some might prefer to work alone.

Their products can be presented as a book or a comic strip. Suitable digital formats are Book Creator and Pixton. For the youngest paper format such as a poster may be best.

Colophon
The teaching material for the book Glaciers and the ice sheet has been developed for the Icefjord Centre in Ilulissat by Lotte Brinkmann and Daniella Maria Manuel, Anholt Læringsværksted.
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The texts, assignments and pictures can be shared, reproduced and adapted, with the proviso that “Glaciers and the ice sheet by the Icefjord Centre Ilulissat” is credited as the source.
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