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

Subjects
Intercurricular – science with focus on geography

Learning objectives
· The students gain knowledge about glaciers and icebergs.
· They acquire a special knowledge about the many different forms and colours of ice.
· The students develop their modelling skills in science.

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 Iceberg
· 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 Iceberg. The book is the basis for the tasks the students will work on and is the book referred to in the material. It contains an introductory text and five chapters, each of them divided into 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.

Ice crystals
This chapter contains three sections.

How a snowflake is formed
Let the students study the six models showing the creation of ice crystals and discuss with their partner what they see.

After reading the text, they are to work with these tasks:
· On page 11 are six models showing the formation of an ice crystal. Write a short text to each picture explaining what can be seen.
· What can be the germ for an ice crystal?
· Of what do water molecules consist?

Explain or refresh the periodic table and elements found in the water molecule.

The warmer the cloud, the more detailed the ice crystal
Let the students study the ice crystals on pages 14-17 and talk about differences and similarities.

After reading the text, they are to work with these questions:
· What does the model on page 12 show?
· What happens when the aggregation of ice crystals gets heavy?
· What is the basic structure of an ice crystal?

Explain or refresh cloud formation and precipitation.

Why are snowflakes white?
Snow consists of ice crystals. Ice crystals consist of water. Water has no colour.
When the light shines on the ice, it is reflected in the ice crystals, and the eye sees it as the colour white.

After reading the text, they are to work with these tasks:
· How do you describe an ice crystal?
· What do you see in the model on page 18?
· What does reflection mean?

Explain or refresh the concept visible light.

From snow to ice
The chapter contains one section.

From snow to ice
Let the students discuss how snow becomes ice.

After reading the text, they are to work with these questions:
· What do these two models (p. 23 in the book) show?
· When does the snow become the more compact firn?
· What happens at the edge of the ice sheet?

Talk about how the air bubbles surviving the process make the ice look more white.

How big is an iceberg?
The chapter contains three sections.

You only see a small part of the iceberg
On pages 26-27 there are scannings of icebergs. Let the students study and discuss the pictures.

After reading the text, they are to work with these questions:
· What can the expression "it is just the tip of the iceberg" also mean?
· Icebergs from Sermeq Kujalleq can become 900 metres tall.
· Try comparing that with other tall objects. You could use the Internet.
· Describe what you see in this picture  (pp.28-29).

Talk about the forces of nature.

Icebergs can flip over without warning
When the iceberg floats through the Icefjord it melts from below. It changes form and loses its balance.

After reading the text, they are to work with these questions:
· What do you see in the video on this page? It is in the black square.
· Why can icebergs float?
· On page 31 are three models showing an iceberg breaking from the glacier. Do they also show the iceberg flipping over? Explain.

Talk about the concepts density and fulcrum.

An icebergs journey through the world
Let the students look in an atlas or at an online map and find these places: Illulissat, New York City, Bermuda and Ireland. Let them talk about how far they are apart.

After reading the text, they are to work with these questions:
· On the map (page 32) you see the journey of the icebergs from Greenland. What do the numbers at the icebergs indicate?
· What are the blue lines going horisontically and vertically?
· Explain the dotted lines with small arrows on the map.

Talk about reading a map and about degrees of longitude and latitude.

The colours of icebergs
The chapter contains one section.

The colours of an iceberg tell us where it came from
Let the students talk about what colours of ice they have seen.

After reading the text, they are to work with these questions:
· Where do icebergs get their stripes from?
· What makes frozen meltwater look dark?
· How can the ice move across the bedrock?

Talk about the refraction of light and the effect of air bubbles on colour.

Calving
The chapter contains four sections.

Why does Sermeq Kujalleq calve?
Let the students look at pages 42-43 and discuss what they see. They could write a short text, a poem or a song expressing their thoughts.

After reading the text, they are to work with these questions:
· How is the pressure created that makes the bottommost ice move?
· What is high tide and low tide?
· Do you know the concept calving from elsewhere?

Talk about climate changes and how they affect the speed of calving.

The journey of an iceberg through the Icefjord
Let the students look at the picture (page 47). Let them talk about what they would discuss, sitting on the bench at the Icefjord like these two persons.

After reading the text, they are to work with these questions:
· At the mouth of the Icefjord is a moraine. What is a moraine?
· How do the icebergs get past the moraine?
· What does the model on page 46 show?

Talk about the technical concepts on the figure on page 46.

10% of the icebergs from Greenland’s ice sheet calve from Sermeq Kujalleq
Let the students talk about what they know about glaciers. Discuss in class.

After reading the text, they are to work with these questions:
· If the glacier moves 40 metres a day, how much does it move in a year?
· If the 70 tonnes of ice floating through the Icefjord each day were melted, it could cover the yearly watersupply of the USA. Could all this ice be used for something somehow?
· Sermeq Kujalleq is the fastest glacier on the northern hemisphere. What other glaciers are there? Use the Internet.

Talk with the students about water as a precious resource and the lack of clean water in many parts of the world.

Calving creates huge waves
When the glacier calves, large amounts of ice fall into the sea, which can create
huge waves of enormous force. As it is not known exactly when the glacier calves or an iceberg turns around, it can be dangerous to be on the sea or at the coast in Ilulissat.

After reading the text, they are to work with these questions:
· On pages 54-55 are four pictures with a kayak. What do they show?
· What is a tsunami?
· Are there other places in the world where tsunamies may hit?

Talk about the safeguards to take when living at the coast where nature’s powers prevail.

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.

Colophon
The teaching material for the book Iceberg has been developed for the Icefjord Centre in Ilulissat by Lotte Brinkmann and Daniella Maria Manuel, Anholt Læringsværksted.

Image credits
Carsten Egevang: 19, 28-29, 38-39, 44, 47, 52-53
M2 Film: 11, 23
SnowCrystals.com: 14-17

The texts, assignments and pictures can be shared, reproduced and adapted, with the proviso that “Iceberg by the Icefjord Centre Ilulissat” is credited as the source.
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