Sila: Weather Through the Seasons
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Guiding Principles of the Unit

· Provide two-way learning experiences by integrating Inuit knowledge, ways of knowing, beliefs and values and contemporary scientific knowledge, processes and attitudes.
· Draw upon traditional and contemporary Inuit cultural examples as contexts for student learning.
· Include the local community and its people in students’ learning opportunities as the classroom is an extension of the school and local community
· Foster language development in Inuktitut and, where required or encouraged, English.
· Use diagnostic and formative assessment to inform planning and teaching and monitor student learning.
· Engage students by starting lessons by providing first-hand experiences for students or drawing upon students’ common experience.
· When using story to engage students, use the interrupted-story-line as a vehicle to prompt first-hand investigations.
· Deliberately promote scientific attitudes of mind (curiosity, problem-solving, working to end) through thoughtful independent consideration of questions and challenges posed.
· Move from the experiential, first-hand experiences to the psychological; that is, after providing concrete experiences assist students in making sense of experiences by using purposeful strategies to promote understanding such as role plays, illustrations and analogies.
· Assist students in their consolidation of ideas only as an extension of the initial experiential and psychological learning experiences.
· Within the lesson and throughout the unit, move from concrete to more abstract ideas.
· Provide opportunities for student-initiated and directed investigations.
· Provide opportunity for students to make connections among science and all other learning areas.
· Foster student independence, creativity and curiosity by providing opportunity for students’ ideas and questions and follow-up opportunities for problem-solving and investigation.
· Provide students the opportunity to make connections between what they are learning and career opportunities.
Cross-Curricular Applications

This unit is developed with an emphasis on developing oral and written language skills within the context of weather, a topic invaluable to Inuit. The activities that are recommended encourage student expression of their experience in written, visual and oral form.

The unit has strong connections to appreciating the importance and diversity of weather conditions we experience within Nunavut, both within an historical and contemporary context. Particular emphasis is placed on understanding Sila, a life-force Inuit associate with weather. Students are encouraged to consider how weather conditions change, influence our lives and can be measured and understood. The focus on weather in this unit is inextricably linked to our knowledge about how weather conditions result and influence our lives. Focus is placed on students monitoring the weather and noting patterns and trends in weather leading to an understanding of the seasons. Finally, the unit looks at changes we are experiencing in weather patterns and the growing concern over climate change and its potential influence on the north. 

Students are encouraged to explore through observation and measurement the variety of weather conditions within their immediate context, especially with the assistance of persons within the community who have experience and expertise in the suggested activities, both in traditional and contemporary knowledge. Stories about extreme weather conditions from community members can help to develop a rich understanding of weather and a greater sense of their own language and culture. There are obvious connections to mathematics and personal health and well-being. Teachers are encouraged to focus on students monitoring the weather and looking at patterns and trends in collected data. As well, the focus on the impact of weather upon our lives provides students with an appreciation of how our lives in the north are constantly influenced by weather conditions. The activities suggested are starting points. Broaden the focus by adding stories and activities of your own or from the experiential base of your community.

Conceptual Ideas and Progression

The recommended sequence for supporting student conceptual development of the phenomenon of weather is suggested below. For the most part, the activities and the conceptual and skill development embedded within the activities is sequential. Lower elementary experiences and ideas primarily focus on experiencing and communicating these experiences. Upper elementary experiences focus on understanding and investigating these experiences and appreciating applications of this understanding to their students’ everyday world.  It is suggested teachers address the following key ideas:

Lower Elementary (Grades 1-3):

· We have words to describe the weather we observe.

· Weather influences our activities and the activities of other living things.

· Inuit have very specialized words to describe weather conditions such as wind 
· When we talk about the weather we are talking about the air conditions and learning about SILA.

· We can make instruments to measure the weather.

· We have access to many accurate sources of weather information: temperature.

· We have access to many accurate sources of weather information: wind.

· We can monitor the weather. When we are monitoring the weather we are measuring different conditions of the air over time.

Upper Elementary (Grades 4-6)

· There are reasons from an Inuit perspective to explain why weather and seasons are the way they are.

· There are also scientific reasons to explain why the weather is the way it is.

· We can predict what the weather will be like.

· Most people have memories of severe weather.

· We need to be prepared for severe weather.

· Seasons are what we call times of year with more regular predictable weather and behavioral patterns.

· There are local beliefs about what causes the seasons. 

· There are also scientific reasons for the cause of the seasons.

· There are suggestions that weather patterns are changing. This is what is called ‘climate change’.

· Climate changes affect living things. Sometimes these changes cause extinction.

· Human beings are contributing to climate change.
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Skills Development

This unit emphasizes that the learning of science ideas is inextricably linked to the development of the processes of science. As asserted by the Northwest Territories Elementary Science Primary Program Guide, the legislated curriculum for Nunavut schools, science experiences should provide opportunity for the development of conceptual understanding within the context of relevant investigative experiences. Although individual scientific process skills may be emphasized in specific activities, they are to be supported more holistically in teacher-facilitated or student-directed inquiry. 

The skills to be developed are expected to be appropriate to the level of the learner. These skills and a typical developmental sequence are outlined in detail in the NWT Primary Program Guide. Attention is given to providing students with first-hand experiences that promote skills such as:

Observing



Communicating

Classifying



Measuring

Predicting



Planning Investigations

Inferring



Interpreting Information

Recording



Formulating Investigative Questions

These skills involve coordination between cognitive and muscular skills, often referred to as psychomotor skills. Handling and manipulating equipment require not just the physical ability to perform a task but also the intellect to know how to measure or observe accurately. It is anticipated that by the end of upper elementary a student might be able to, with assistance, conduct a scientific investigation. This unit provides opportunities for students to work physically and cognitively towards this end.

Attitudes and Beliefs Development

An explicit goal in the development of this resource and the other resources being developed in this Qikiqtani project and the accompanying professional development provided for teachers is to use these as a vehicle to contribute to student ‘success’ in science. Although success in science is often attributed to measurable outcomes such as knowledge acquisition and development, the intent of this development project is much more encompassing. It extends this notion of success to investigate the influence of ‘two-way’ learning experiences on students’ perceptions of success in their personal attitudes and beliefs.

What does success in science mean to Inuit students? It is anticipated that students will experience success in a variety of ways, beyond the border of knowledge into the domain of attitudes and beliefs. Attitudes are regarded as states of mind, behavior or conduct regarding some matter, as indicating opinion or purpose. The program of study suggested in the activities that follow will foster student curiosity and creativity, and openness to new ideas of thinking. As well students will develop confidence in their perceptions of self as students of science. Similarly they will develop confidence as evidenced in risk-taking and their effort to conduct science investigations. Their participation in the processes of science will foster their perseverance, precision and objectivity in solving scientific problems. As members of a team they will develop in their respect for and ability to work co-operatively towards purposeful goals with their peers.

Above all, it is anticipated that students will develop a more positive sense of themselves as Inuit in contemporary society as they learn about the inextricable link between science and the world in which they live. It is anticipated that students will see science as part of their life trajectory both in future formal and informal settings as a result of science study that advocates ‘two-way’ learning.
Curriculum Applications

In this context, the conceptual knowledge base and essential skills identified by these curricula are paired with Inuit cultural values, beliefs, and heritage to become the cornerstone of the learning provided in this unit. Both the Pan-Canadian and NWT curriculum address the concept of Weather at Kindergarten, Grade 1-2 and Grade 5-6. Consequently, this unit addresses both lower and upper elementary learning objectives. It is suggested that teachers of Grade 5-6 use many of the Grade 1-2 (Lower Elementary) introductory activities as starting points for the Grade 5-6 learning objectives. The specific learning outcomes for the NWT Curriculum and Pan-Canadian Curriculum are not detailed here.

The General Learning Outcomes for both these levels include: Students will learn through investigations how sounds differ, how sound is created, how it travels and is influenced in its travels, and how it is sensed and measured.

Lower Elementary:

· Name and describe weather conditions.

· Identify and make equipment that is used to monitor weather.

· Monitor and note patterns in weather conditions.

Upper Elementary:

· Develop local understanding of the causes of weather conditions.

· Demonstrate an understanding of factors that cause weather conditions.
· Identify cultural and technological innovations that allow us to monitor and predict the weather.
· Understand how the sun influences seasonal change.
· Understand what is meant by climate change, its consequences and how humanity influences it.
Things to Consider in Preparing to Teach the Unit:

In order for you to foster the development of the conceptual knowledge base and essential skills paired with Inuit cultural values, beliefs, and heritage in this unit give consideration to the following:

Your students’ capabilities and interests:

· What will be the language of instruction? If the language of instruction is English, how can you include and affirm Inuktitut in your instruction?
· Will students be keeping a written learning log? Again, will it include and affirm Inuktitut?
· What contexts suggested are likely to be of most interest and relevance to your students?
· Should the investigations suggested be teacher- or student-directed?
Your capabilities and interests:

· Consider the conceptual knowledge base, essential skills and Inuit cultural values, beliefs, and heritage affirmed by this unit. Where will you find the teaching challenging?

· What personal experiences, knowledge and skills can you bring to this unit? The unit provides opportunity for your strengths to be incorporated into the unit

The capabilities and interests of your teaching context:

This resource has been developed with consideration for northern especially the Qikiqtani region and its students. How can you work collaboratively with the school community to see the intentions of the unit a reality? Who are the individuals that can assist in ensuring Inuit Qaujimajatuqangit is incorporated into this unit.

About the Activities

Select a Starting Point:

Although a sequence of instruction has been provided for this unit of study your starting point will be a reflection of your students’ backgrounds and interests. Upper elementary teachers are encouraged to start with the lower elementary activities.

Select Knowledge, Beliefs & Values to Develop:

Again consider the interests of your students especially in terms of their Inuit Qaujimajatuqangit background. 

Select Appropriate Skills to Develop:

Consider the investigative abilities of your students. What investigative skills are most appropriate for your students? The investigations suggested could either be teacher-facilitated or student-directed depending on the capabilities of your students. What is most appropriate?

Develop an Instructional Sequence:

Use the information provided in previous sections of this resource to assist in developing a coherent instructional sequence. The list of activities is only a suggestion of what might be addressed. Focus on the General Learning Outcome: Students will learn through investigations: the characteristics of weather, how weather is monitored and influences our lives, why it results, causes of the seasons, what is meant by climate change, its consequence and how we influence it.

Activities

Lower Elementary: Grades K-3

We have words to describe the weather we observe

What you need
A board space to list and illustrate the daily weather conditions.

A wall space to compile a list of weather terms in both English and Inuktitut that are based on students observations

Daily Weather Report Log Sheet
What you do
· It is common practice for us to talk about the weather. For Inuit, words relating to weather are common and are associated with the word SILA – synonymous with the air, atmosphere or weather. For example, SILATTIAVAK means the weather is good and SILATTIAVAUNGITTUQ means the weather is bad. 
· Provide a daily opportunity for you and your students to talk about the weather. These initial daily experiences which teachers often do with their students at the commencement of the day provide the foundation for many of the activities that follow. It is encouraged that you make the opportunity for a few minutes to talk about the weather each day and through the day, especially if the weather conditions change. The importance of students experiencing first-hand different weather conditions and linking words to these experiences is essential in assisting them in understanding that weather is a description of what the air is like at any given time and that patterns in weather conditions are associated with the seasons. It is likely that even during this unit of study students will be experiencing a seasonal change as evidenced in changes in temperature, wind conditions or precipitation. 
· Although students have likely walked to school, provide students on a daily basis over a few weeks with time to experience first-hand the weather conditions as a class. This might mean escorting the students outside onto the school steps or an open area where they can observe the weather. Try to use the same time each day because, again, students may see changes in the sun’s position over the few weeks the observations take place.  Ask students to:
 Look:

· Is there a sun in the sky? Is there a moon in the sky? Can they see the sun or moon in the distance? Where is it?

· If not, is it hidden by clouds? Is it totally hidden or partly? Is the sky clear or cloudy?

· What do the clouds look like? Do they look the same as they saw yesterday?

· Do they see anything in the air right in front of them, like fog, rain or snow? Was it like this yesterday?

· Can they see any evidence that it’s windy? Are the power lines moving? Are birds like the ravens having trouble flying? Is anything being blown around by the wind? Is it windier today than yesterday?

· Emphasize that some things that relate to the weather can be seen: cloudy, sunny, windy although we don’t see the wind, we only see what it does to objects. Also ask students to observe the behavior of animals such as human beings, ravens and dogs. In what ways is the weather influencing the activity of these living things?
 Listen:

· Get students to close their eyes and listen? Can they hear rain? Can they hear wind? Can they hear sounds that people or machines are making? Would they be hearing these same sounds all year? Or, will some of these sounds only be around for a while because of the season we are currently in? If it is calm, can they hear things from a distance? If it is windy, can they hear the same things that they heard when it is calm?

· Emphasize that we can listen to the wind and rain. We can also tell when it’s cold because sounds travel better in really cold, calm conditions.

 Feel:

· Get students to make note what the air feels like against their skin, either on their arms of face. Does it feel cold, extremely cold or warm? Can they feel the wind? Can they feel the rain, fog or snow?

· Emphasize we can feel whether it’s cold or warm, windy or if it is and raining or snowing. We can feel whether it is sunny or not

 Smell: 

· Get students to close their eyes and smell the air. Can they smell the rain? Can they smell the fog? The snow if it is snowing? The wind?

· Emphasize that we can smell the air, especially if there is moisture in the air like rain or mist.

· Return to the class and decide as a class what words best describe today’s weather. An example of a description is often best illustrated by having an object at the front of the class that you want the students to describe. A good object to choose is an orange. How do we describe it? We can describe its appearance from observation, its feel against our skin, its smell through our nose. Similarly we can describe other objects like the steam coming off of a bowl of recently boiled water. Can we smell the steam? Feel it? Hear it? See it? In the same way how would we describe today’s weather? 

· Write and illustrate the weather conditions on the board- wall as these descriptions are made and decided upon as a class. If you are an English speaker gain the assistance of someone to ensure that the weather words have an Inuktitut equivalent beside them, possibly accompanied by a picture as well. Watch the use of the word sunny. Use the words clear or not cloudy as sunny only has any seasonal value.

· Write words in Inuktitut and English on the wall space that students are using to describe the weather in both languages if possible. Words commonly used are:

Very windy


Clear


Partly Clear

Little wind or breeze
Cloudy

Raining

Calm 


Foggy

Drizzle

Snowing


Cold


Very Cold

Warm


Hot


Sunny

· Once these descriptions have been completed get students to enter their descriptions using words and illustrations on the weather log template. Note than in the template students are asked to illustrate what they might be able to do today after school dependent on the weather conditions. As students are completing their weather log ensure students share their ideas with others.

· Complete this process on a daily basis having students compare the weather conditions from day to day, and, if desired, during a day if the conditions are changing. Get them to some resolution of what might be a ‘good weather’ or ‘bad weather’ day.

· Note that the descriptions are all qualitative. No quantitative measurements are used at this stage.

What you look for
· Can they use a variety of words to describe the weather?

· Do students understand that when we are talking about the weather we are talking about the air conditions at that time?

· Do they understand that the weather can be observed, but we can also smell, hear and feel the weather?

· Can they deduce what a ‘good weather’ or ‘bad weather’ day is?

· Do they have an idea that weather can affect our life by influencing our decisions about the activities we do?

· Can they record information on a chart?
 My Weather Diary      
	Date
	Cloudy or Clear?
	Very Windy, Windy or Calm?
	Very Cold, Cold or Warm?
	What will I do today after school?

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Weather influences our activities and the activities 
of other living things
What you need:

Stories related to weather, seasons and activities.

Observations from diaries

Templates
What you do:

· Over the last few days students should have been observing weather conditions on a daily basis. These preliminary observations and the first entries in their Weather Diary should help them to appreciate that weather influences their lives.
· Read a story or two that show evidence activities are influenced by the weather. 
· The template that follows asks students to complete sentences with word explanations and illustrations. It is presented in a way that draws from students’ prior experiences in understanding that their activities are influenced by the weather. Complete this template first ensuring students draw upon their own experiences in making explanations and illustrations. Ask students to share their ideas with others as they complete their work. Ask students to explain why these differences in behavior occur.
· Once completed ask students how other living things respond to weather conditions. It might be that as you continue to do your daily monitoring and data entries in their Weather Diary you ask students to observe the behavior of animals such as human beings, ravens and dogs.
· Ask students to illustrate a picture that shows their impressions of what animals like human beings, dogs and birds do in various weather conditions. Again, encourage students to share their stories as they draw their pictures. Ask students to explain why these differences in behavior occur.
What you look for:

· Can students identify the relationship between activity and weather and explain why these relationships occur?

Weather I Do It or Not!

Use words and pictures to describe what you would do on days when it is:

	The Weather
	Words to Describe
	Drawing

	 A Hot Summer day


	
	

	A Cold Summer Day


	
	

	A Blizzard in Winter


	
	

	A Warm Day in Springtime


	
	


What do Animals do in These Weather Conditions?
It is a hot summer day in your town. There is a light wind. Draw a picture of what people and other animals like birds, dogs and other wild animals are doing on this day. 

	


It is a cold winter day in your town. There is a very strong wind. Draw a picture of what people and other animals like birds, dogs and other wild animals are doing on this day. 

	


Inuit have very specialized words to describe weather conditions such as wind

What you need

A variety of objects that belong to one common group – types of shoes, types of candies, types of writing tools

Plastic bags with many objects in them – pencil, pen, shoelace, stones, string, 
Story about the wind
What you do

· Start the class by showing students 5 objects that belong to the same group. Get them to provide the name for each object. Are these names exactly the same? No.

· Now ask students to think about what they have in common. Provide students to think to end before they volunteer and answer. Call upon one student to volunteer an answer and another to verify. Are there alternative answers?

· Do again with another common group but this time add and object that does not belong. Again, call upon one student to volunteer an answer and another to verify. Are there alternative answers?

· Provide students with plastic bags that contain many different objects. Get them to place the objects on their desk and place objects that belong to the same group into categories. Get them to name these categories or get their friends to name these categories and justify their placement.

· Emphasize that we can have objects that have different names but they belong to the same group. This is the same for weather. There are many different types of wind as an example. Because wind influences our lives because of traveling and hunting, we have a variety of words to describe wind.

· Read the story about types of wind. Ask students to complete the table that describes each wind. An English equivalent is also provided.

· Get students to provide an illustration of what it would look like outside in these conditions. Maybe they might wish to draw a flag on a pole to illustrate their idea or two show how well they would be able to see in winter (visibility).

· Possibly you may wish children to demonstrate through acting what it would be like to be outside walking in these different winds.

· Having looked at words associated with wind you may wish to look at words associated with clouds and temperature.
What you look for

· Can they name the different types of wind?

· Can they relate the wind type to how it affects their environment?

· Do they understand why Inuit have so many different names for wind?

· Can they suggest the reasoning behind the gender of winds? Do they think this description is accurate?
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Inuit have very specialize words to describe weather conditions such as wind

Wind names are listed below. Draw a picture to show what the wind would do to a flagpole or something outside.

	Name of Wind in Inuktitut
	Name of Wind in English
	Picture of the Wind

	
	Calm
	

	
	Breeze
	

	Anurajuktuk


	
	

	Anuraaqtuk


	
	

	
	Very windy
	

	Anuraaqtuvigjuaraaluk


	
	


	Direction of Wind
	Name of Wind
	What kind of weather?

	From Northwest
	Avanngarniq
	

	From South
	Uqquqsuq
	

	From Baffin Bay
	Niggig
	


Describing Winds: Based on an interview with Joelie Sanguya of Clyde River

	It has always been important to know and understand the wind. The strength of the wind and its directions can help you to know what is ahead. 

The wind is ANURI. We know the wind can have different speeds or forces. When it is calm it is IKULLIAQTUQ. A little bit of wind or a breeze is ANURAJAAQTUQ. If the breeze is a little stronger and begins to ripple the water and drift the snow it is ANURAJUKTUQ. More than this and it is windy or ANURAAQTUQ. There will now be drifting snow and waves on the water. If its very windy we would not travel if we had a choice and now the wind is called ANURAAQTUALUK. There would be very limited visibility and you would not be able to see. Only sometimes there has ever been severe or gale-force winds that are very destructive and this is ANURAAQTUVIGJUARAALUK.

We also have names for the directions of the winds. Depending on the direction of the wind the weather conditions will change because the air is coming from a different place. The coldest wind is from the northwest wind or AVANNGARNIQ. Especially in winter it is cold.

If the wind comes from Baffin Bay it is called NIGGIG. This wind usually brings moisture like fog or mist. The wind from the south-east from the Atlantic Ocean does to. If it comes from the south it is a warm wind and this is called UQQUQSUQ. This wind is important to Clyde River because we are the south of an inlet and this wind moves the ice away.

I remember in winter one time we went to Eglington Fjord to pick up fish with komatiq and skidoo. At night we made an igloo for shelter and during the night there was a very warm breeze (UQQUUJUMIK ANARAAQTUQ). This warm breeze was from the south so it was UQQUQSUQ. During the night the side of the igloo facing the south wind melted. I had never seen this wind do this during the dark season when it is so cold.

The words we have for wind are for Clyde River. They are likely different in another community.


Describing Winds: Based on an interview with Michel Kupaaq Piugaattuk IE-182.
The winds were very important to understand. They were influenced by SILA. 

I have not heard about the east and the west direction, but for the north and the south winds were said to have SILA’s spirit. The north wind was UANGNAQ. The south wind was NIGIQ.
The north wind's person was said to be a woman, while the man is the south wind. This was because of how they behaved.
The north wind was the harsh wind. It could make travel difficult and sometimes impossible. It would create drifts and we knew what wind had made these drifts. The drift caused by UANGNAQ was a hard tongue-shaped drift called UQLURUQ.

UANGNAQ was the prevailing wind. It was usually always there. 

In the years past, the woman of course did not have any panty hose so what they did was to remove their footwear and get onto the bed platform and settle down in a squatting position. Because the north wind is the woman the storm can rage throughout the day. When night falls the wind will recede, that means that the woman had removed her footwear. 

As for the south wind, it is said that men continue to be active even in the middle of the night, so when the south had been blowing throughout the day consistently, when the man starts to go visiting other shelters in the middle of the night, the wind will get much stronger at that time. 
This wind will often bring moisture and new snow and smooth things over. Things will be settled.

These two winds were important. They had their own personalities.

When we talk about the weather we are talking about the air conditions and learning about SILA
What you need:

Watching the Weather activity.
Elder’s story about SILA.
What you do:

· Over the last several days students should have been observing weather conditions on a daily basis. Use this information for students to answer the questions that follow on the Watching the Weather sheet that follows. There are many more questions that could be asked, but, at this stage, the focus has been placed on students answering questions based on the information in the chart. Other questions to consider might be whether there was a day the weather was bad? Good? What makes for a ‘good weather’ day? A ‘bad weather’ day? Although this activity doesn’t directly support the learning of this objective, it does get students focusing on patterns and trends in the data collected. It also assists students in realizing that their daily activities can be influenced by the weather.

· The idea that weather is a description of air conditions is difficult to understand for students although they are likely able to realize that Inuit respect and take notice of the air, sea and the land. Their knowledge of SILA is likely in the familiar category. It is suggested that for younger elementary students this idea is introduced but not expected to be fully grasped conceptually. They need to think of themselves being in different environments to grasp any sense of what air conditions mean because for most students air is absence of anything. Air is believed to be empty space, when in fact it may contain water, dust particles, and gases such as oxygen and nitrogen. As well it is moving. A good simple way to help students understand that when we talk about weather conditions we are talking about the current air conditions and need to compare air conditions to water and soil or ground conditions. Students can do this by considering what it would be like if they could shrink or be miniaturized and be ‘in’ the water, or ‘in’ the soil or ‘earth’ or ‘in’ the air. Get students to think about shrinking themselves to the size of a pea and think about what it would be like in these different locations. What would they see? What would they feel? What would they smell? What would they hear? It is likely that they will have no trouble describing the water environment, but they may have trouble with the soil/earth and water environment. The template that follows requires students to think of themselves in different environments and this might help in organizing their descriptions and illustrations. Assist them by considering:

What would they see right in front of them?

Would it be light or dark?

Would anything be moving?

Would they smell anything?

Would they feel anything on their face?

· Finally finish by reading the elder’s story about SILA. Preferably, have someone come in to talk to your students about SILA. SILA has many human- and male-like dimensions and is synonymous with air and weather. The stories provide opportunity to not only more about Inuit cosmology but also values associated with respect for what is regarded as special. The earth-eggs are a geological reality in the north, often found near glaciers and exposed by erosion along coasts (check this site to learn of their origin in NZ - http://en.wikipedia.org/wiki/Moeraki_Boulders)
What you look for:
· Can they understand and appreciate the significance of SILA?

· Can students comprehend that their environment does change as they move to these locations?

· Can they comprehend that there is a difference among a water, liquid and air environment?

· Do they provide any detail that suggests that the water and air environments are fluid, whereas the rock environment is fixed and solid?
Understanding Weather: Based on an Interview with Zachariasie PANIPPAKUTTUK of Igloolik – IE201.

To understand the weather you need to understand SILA. 

SILA is an old word; I am not certain what it is but SILA has to do with anything outdoors including the weather. A child must understand the outdoors and being sent outside to see SILA in the morning was part of the training. Upon returning indoors, we would always be asked how the weather was (SILA). We would say SILAALUK [atmosphere] when we refer to the sky above us or the surrounding.
From the root SILA we can have meaning meanings, for instance SILAITTUQ [absurd] a person who is not very smart. SILA is a huge mass, so SILAITTUQ [is someone who has a small amount of SILA], so it can be summed up as SILAISSUKTUQ, SILATUNGITTUQ [that means the person's thinking ability is very limited]. So it would appear as if one would shrink the SILA to describe this type of an individual. SILATUJUAALUK, [a wise person], or a person with huge SILA, this is the type of an individual is comparable to that of an individual who has a reasoning capacity of the huge mass of SILA. 
I cannot fully understand what SILA can really mean. When a person goes outdoors he would say that he went out to SILA. On the hand we can term it as SILALUKTUQ [bad weather] or SILATTIAVAK [good weather]. 
It also can mean the air that we breathe. We understand when someone says SILATTIAVAK [good weather] or SILALUKTUQ [bad weather], or SILAQAJAANGITTUQ [with-out air]. When someone say that SILAQANANGITTUQ [that means way up in the atmosphere where there is no air]. It is no doubt that it is the whole part of SILA.
SILA could be angry. When there was bad weather it was always believed to be associated with someone breaking a taboo. Taboos are things that cannot be done. Should someone breach a certain taboo, their life would change. Perhaps they would get some kind of an illness or it might have an effect on the game animal that they hunted or it might change the weather because one person had breached a taboo. This was the most common occurrence when certain taboo had been breached. This is what was believed.
Land Eggs and Sila: A story based on an interview with George A. Kappianaq of Igloolik. IE 100
My mother used to tell me about a certain creature that could do anything to other things that resided in the waters.  It has fluke like a whale with the upper body as a human with head. She used to mention this creature.  It is said that it is a powerful creature. It can penetrate the earth and lives in the water.  It is known as "TUUTALIK" [mermaid]. 
I heard that one was caught. They were afraid that it might take revenge so it was buried same as one would with humans. It was caught as one would with marine animal. I think they should not be caught. The one my mother told me about was a powerful creature one who a man can depend on for help. If you saw one it would look like an ordinary marine animal that can penetrate the earth and travel in the water at the same time. 

It is said it is much larger than a human, possibly about the same size as a beluga whale.  I have also heard about polar bears that have flukes like a whale, but the body is a polar bear with its fore legs and head. I guess they were from sea eggs. There are square flippers that are all white except that their backs have dark color. You would see on the harp seals back but the black markings are shaped like a diamond. It is said that one should not be caught as they are hatchings from sea eggs.  
There are sea eggs that are known as SILAAT [earth eggs]. When they hatch, some are polar bears with square flippers that are white where it is supposed to be black.  The fur is very pretty with white fur. They are albinos.
Should one kill one for their skin, this will result in death to whoever caught it before his time. Other misfortunes might befall this individual.

SILA would grieve the lost of her hatching so it was advised against hunting these particular animals.  Even if one is tempted to hunt one of these animals you should leave them alone as there are others for the taking. 

Grieving Sila: Based on an Interview with George Kappianaq of Igloolik. IE-97
One must also be careful about earth eggs [earthern spheres about the size of baseball to globe-size]. One must not break them or should take very good care of them nor should one take one home. They are much bigger than the bird eggs. The hatching from an earth egg is known as PUKIQ [Albino]. Be it a caribou fawn or a fully grown PUKIQ, it should not be killed because you like the rare species. The reason is that the SILA's [weather's] grieving is said to be powerful. 
There are also earth eggs in the water. These will turn to marine animals. Last spring there was an earth egg that was seen in the water in the spring camp. I told everyone that they should leave it well alone. One time my cousin caught an albino yearling caribou in the spring time. What followed was a terrible snow storm. In the past people used to be hit with hard times when a foul weather unexpectedly came upon them which was said to be the SILA's way of grieving. 
The eggs that are found in the water are called when they hatch as `SILAAN' [earth eggs]. This covers the bearded seals, polar bears, and narwhales in particular. It is said that when a bearded seal is albino you while be able to see a diamond shape mark on the back between the shoulders of the bearded seals. Should one come across this type of bearded seal no matter how close it may get especially when it appears as if it is not afraid and would splash dive, it is advised that this animal should be left alone. It is also said that in the event that one is caught SILA can make her grieving known in a powerful way. 
These animals are very attractive and one would be tempted to catch one of these but they should stay away from them. All throughout the summer I kept seeing a PUKIQ. I kept seeing the same one throughout the summer well into the moon of AMIRAIJAUT [ August]. The same caribou herd would get close to the littoral every now and then from the mountainous terrain. This particular PUKIQ was much bigger than the others in the herd. It was white with black marks on the back it was very visible. I have heard that we should not make attempts to catch these types of animals so I did not bother. 
This past spring we saw a sea egg in the water on the beach. I told everyone to leave it alone. The water was shallow. It was a large egg. It was in the water resting at the bottom. The water was not too shallow but it was very clear. 
I was afraid that someone might try and hook it with a fish hook. I told everyone to leave it alone. Whenever someone came up from the beach I would ask that if they had tried to get it.
What would have happened if someone took it? It would have caused bad weathers with strong winds and unpleasant weather conditions.  This is usually the consequences when as earth or sea eggs are broken or the hatchings caught. It was not long ago that there was a terrible snow storm (in summer) when my cousin ARNARJJUAQ caught a caribou yearling that was to become a SILAAT.  That summer our region was covered with snow with snow drifts formed right through although the Baffin Island was not affected. It was the cause of that catch according to the information he provided. The words of the elders came to pass at that time.  So that's the reason why (PUKIIT) [albinos] should not be caught when there are others around.
I saw a PUKI once. Once in a while it would go down to the beach area with others. It was much bigger than caribous. It was all white including the skin on the leg. The back had darker fur. I watched it whenever it came down. If I had stalked it I would have easily caught it but I chose to leave it alone. This was in summer yet it was all white so it is very clear to see in the dark background. 
I am going to say something I have heard from my mother. She used to lecture me on subjects that would ensure I would not experience bad things. It was believed that bad things such as bad weather or scarcity would come for some reason such as they did what they were not to do.
You did not want to grieve SILA by your actions.
Watching the Weather
Look at your Weather Diary and answer the following questions:

1. How many days was the air windy?

2. How many days was the air calm?

3. How many days was it cloudy?

4. How many days was it clear?

5. Which day was the coldest day?

6. Which day was the hottest day?

Draw a picture to show what you were doing after school on a:

	Warm Day
	Windy Day

	
	

	Cold Day
	Wet Day

	
	


If I Were There

What would it be like if you were made very small and were in these places? What would you see, feel, smell and hear? Draw a picture in the big space and write describing words in the small space. 

	In The Water of the Sea
	In the Rocks on the Hills

	
	

	
	

	In the Air on a Rainy, Windy Day
	In the Air on a Clear, Sunny Day

	
	

	
	

	Inside the Stomach of a Polar Bear
	In the Shoe of a Student

	
	

	
	


We can use and make instruments to measure the weather: temperature
What you need
Thermometers – digital and bulb (check with the science teacher)

Wind socks or more 

Contact with your local airport

More specialized equipment such as hydrometers, barometers and rain gauges if they are available

Pieces of rectangular card paper about 10 cm x 4 cm

A hole punch

A piece of string

A felt marker

Rulers

Access to television, internet weather reports

Access to a number line, preferably with negative numbers as well.
What you do
· Begin the lesson by showing students a weather report (possibly download from The Weather Network or actual broadcast from APTN) that shows the temperatures of the communities across Canada. Note that there will be a considerable range in temperatures and that the northern communities are likely to be the coldest. At a later stage consideration will be given to why northern communities are so cold.
· Ask students to note the temperatures of communities they are familiar with and record these temperatures as they are presented. If using the internet provide students with access to the Weather Network site and have students select Canadian cities. You may wish to provide students with the map of Canada provided with designated cities and get students to independently determine the temperatures of the cities listed.
· Once completed, ask students to explain what these temperatures represent. Students are quite likely to correctly suggest that temperature is an indication of how hot or cold something is. As objects gain more heat, they get hotter reflected in an increase in temperature. As objects cool, they get colder and this is reflected in a decrease in temperature. Thus when we talk about the temperature in Clyde River we are referring to the temperature of the air in Clyde River, not the water, or the temperature in a house or in our body.
· Introduce students to a thermometer. It is a measurer of heat content, generally the more the heat content, the higher the temperature. In a bulb thermometer, the addition of heat causes the liquid in the bulb to expand causing the liquid to be pushed up the channel in the thermometer. Conversely, if the thermometer is placed in something cold, heat is removed causing the liquid to contract and to drop back down the channel. Ideally students should all be able to see the thermometer and note how when they place the bulb of the thermometer in their hands, the temperature goes up. If the thermometer is placed in water the temperature drops. If possible provide pairs or groups of students with a thermometer and have them observe the changes in liquid level in various objects.
· A good way to introduce the reading of a thermometer is to show students a number line. Possibly draw a number line vertically on the board and number it to show positive and negative numbers. Use a pointer to show numbers increasing or decreasing and stopping at points at which they have to read, as a class the point at which you stop. Use this exercise to assist students in determining how much temperature drops or increases as you go from ‘temperature to temperature.

· Get students to make a ‘thermometer’ card by using a rectangular piece of card and punch a hole near the top and the bottom. Draw a line from hole to hole and mark points every 1 cm on it in intervals of 5 starting at -30. Try to get to +15 or so, which would provide the typical temperature range for a northern community. Take a section of string at least double the length of the distance between holes and dye half of the string with a felt marker. Loop the string through the holes and tie the string on the back of the card to form a loop. This string should now be able to be moved to show a ‘change’ in temperature.

· Ask students to make various temperatures in increments of 5 with their thermometer. That is, ask them to move the string so that it measures -25, etc. As they make a temperature, get them to share their results with their peers as a check.

· Continue to provide students with temperatures to make but use numbers that are not multiples of 5, making the process somewhat more challenging to students.

· Finally, provide students with some actual temperatures as listed below and see how well they can create the temperatures required.
	Location
	Temperature

	Hot Day in Iqaluit
	20 º C

	Hot Day in Pond Inlet
	15 º C

	Hot Day in Toronto 
	35 º C

	Cold Day in Iqaluit
	-38 º C

	Cold Day in Clyde River
	-40º C

	Cold Day in Toronto
	-19º C


· Possibly students might each make a temperature on their thermometer and not let anyone know the temperature. They then place their thermometer on their desk. They also write their name on their thermometer. From there, students go quietly around the room and write down what they observe each person’s thermometer reads. They record the person’s name and temperature in their journal. Once all have completed one-by-one the students read out their temperatures and the other students check to see if they read the correct answer. 
· As a final assessment of students’ progress, you may wish to have students visit various places in the school in order to measure air temperatures. Can they find the hottest and coldest locations in the school?
What you look for
· Can students read a number line?
· Can students read a thermometer?
· Do they have a sense that some numbers are lower or higher than others?
· Can they relate lower temperatures to lower numbers and colder conditions?
· Can they relate higher temperatures to higher numbers and warmer conditions?
Temperatures across Canada

What are the temperatures in these places today?

	Place
	Temperature
	Hottest to Coldest

(1-10)

	Iqaluit
	
	

	Pond Inlet
	
	

	Clyde River
	
	

	Montreal
	
	

	Toronto
	
	

	Vancouver
	
	

	Ottawa
	
	

	New York
	
	

	Chicago
	
	

	Winnipeg
	
	


1. What is the difference in temperature between Ottawa and Montreal?

2. What is the difference in temperature between Ottawa and Clyde River?

3. What is the difference in temperature between the hottest and coldest place?

We can use and make instruments to measure the weather: wind speed
What you need
Lots of Plastic pop bottles

Scissors

     Long thin pieces of wood

Stick pins

What you do
· Over the past few days the children have been noting changes in the wind. You have used words to describe the wind, such as calm and very windy. At this stage children don’t need to know that we can measure wind speed but they should be able to recognize that the wind can move and sometimes it moves very fast. Its speed can be observed in various ways. The two activities that follow look at ways we can observe and hear the differences in wind speeds.
· Start by getting students to demonstrate speed as a movement pattern. The students might stand on one side of the class and you describe movement patterns and they have to respond accordingly. Make a game out of it possibly by doing something like Simon Says, be calm air or Gale-force air. 
· Follow this with a simple construction activity that shows that the strength of the wind changes the volume of a sound-making object. If they are given a clean bottle, they should be aware that when they blow air across the mouth of the bottle, they can make a sound. The greater the wind speed, the greater the volume. As well, the amount of space in an object influences the pitch of sound. 
· It probably is best for students to use the same size plastic pop bottle for this next activity. Students simply cut a long hole in the side of the bottle. You may wish to have a template for a standard size for all, such as a ‘wiener-sized’ template that is drawn with a marker onto each bottle. Students then secure the bottle onto a length of wood with a thumb tack. They then must plug the space at the bottom of the bottle with plasticine or some form of filler. You may wish to try these with and without the filler.
[image: image4.jpg]



· Students then can take their objects outside and note any sound made. The stronger the winds the louder the sound. Students might go to various places near the school where there are differences in weed speed to note differences in volume. There is often an eerie quality to the sound, reminiscent of science fiction movies.(http://images.google.ca/imgres?imgurl=http://greatgreengadgets.com/gadgets/wp).

· Students can modify (and they will want to!) these by using different sizes of bottles or different sizes of slits. They should note that pitch is changes by the size of the hole or bottle, but wind speed changes the volume.

· Further to this, take another pop bottle and cut and fold out ‘flaps’ on two or four sides of the bottle as illustrated below. Be careful. Some plastic bottles are quite firm and cutting flaps can only be done with a very sharp blade which may require you to cut the flaps. Again, secure the bottles to a pencil or wood length with a tack but ensure the bottle can rotate freely in the wind or when blown upon. The speed at which it rotates gives a ‘measure’ of what the wind speed is. It is possible to count or measure the wind by coloring one of the flaps an easily observable color and counting how many rotations it does in a set period of time like10 seconds. This ‘count’ becomes a wind speed. This pop-bottle instrument is not much different than an anemometer used at the local airport for measuring wind speed.  Students have probably seen this at the airport and may inquire as to what it does and how it works.
· Keep these instruments so that students can measure the wind speeds in the investigation that follows.
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· There are many ways to make wind-speed measurers. Anything that moves freely in the wind that gives a ‘measure’ is good as a wind device. Below two further examples are shown. In both cases a hollow tube like a toilet paper roll or pop bottle with the top and botton cut off are cut to make two halves that can be secured to a straw by tape. Then, a skewer or something solid is placed through the straw so that a rotator is made. The rotor can be secured to something like some wire loops (paper clips) secured to pencils to provide a free rotation in the wind. As a matter of interest a spool from thread can be slipped onto the axle and can have a long piece of sting tied to it so that it acts like the reel for fishing line, but in this case winds up when there is a wind. This rotor with its string can now be tied to an object to haul or lift it in the wind.
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· Students can also make a vertical rotor using the same materials as illustrated below.
                               [image: image7.jpg]



What you look for
· Can students make the connection between wind speed and the differences they see in sound volumes and rotations of their pop bottle instruments?

· Are they able to think about other creative ways to measure wind speed?

We can monitor the weather. When we are monitoring the weather we are measuring conditions 
of the air over time

What you need
Wind Instruments made – especially the rotators

Thermometer

Planning and data recording sheets

Airport weather contact
What you do
· The purpose of this activity is to provide the opportunity for students to carry out a measurement-based investigation during a school day or a series of days during a school week. 
· This is likely to be teacher-directed investigation whereby you decide the intent of the inquiry. It is possible students may have had questions relating to temperatures and wind speeds and these questions become the foundation for their own inquiry. The key is to focus on one or two key questions or statements and decide as a class how these might be answered through the collection of data and analysis of this data.
· Good questions are:
1. What is the warmest time of the school day?

2. What is the windiest time of the school day?

· It is important students answer these questions through systematic data gathering. They need to realize they need to use the same instrument and measure in the same way to get a reliable answer to their question. It is possible for students in groups to collect data every hour or so using the thermometer and wind-measurers. If you only have one thermometer, possibly you can collect this information and the students collect the wind measurements. A template is provided that helps in organizing students’ thoughts. As well, a data collection table is provided.

· Possibly, at the start of each hour of the day students collect and record their data. Again, the wind speed is likely to be a simply a count of rotations which is sufficient in answering the question posed.

· Once they have collected the data, students are able to answer these two questions. That is:

1. What is the warmest time of the school day?

2. What is the windiest time of the school day?

Lead the students through to answering the question posed. Although students will have information for answering this question, you may wish to use this as an opportunity for students to complete graphs for the data collected.

· The obvious follow-up to this first day investigation is to ask students if they think that this is always the warmest or windiest time of day. If so inclined, follow-up this investigation with one or two more days of investigations and in different seasons to determine if there is consistency in their answers across days at different times of year. A further template is provided that looks at a three-day investigation for wind speed and temperature changes. Again, this investigation might be done at different times of the year.

· This monitoring provides an opportunity for students to become aware of the weather monitoring that occurs at the local level at the airport. Ensure you seek out what is occurring at the local level. Your local weather monitor is a valuable resource person and will have had training in weather monitoring and understanding. Compare the data your class collect to that collected at the local level.

What you look for
· Can students understand the reasons for keeping the investigation systematic?

· Do students should initiative in posing questions to be asked and tentative answers for the questions asked?

· Are they persistent, co-operative and accurate in carrying out their investigations?

· Can they record and interpret data correctly?

· Can they make conclusions that answer their initial questions?

· Do they ask further questions for investigation?
Our Weather Investigation Planning Sheet

What is the question we want to answer?

How will we carry it out? Draw a picture or explain what you are going to do to answer the question?

	


Use this to help you think about how you will carry out the investigation.

	 
	 
	 
	 
	 
	 
	 

	 
	What will you change?
	
	What will you keep the same?
	
	What will you measure?
	 

	 
	
	
	
	
	How will you measure?
	 

	 
	
	
	
	
	How often will you measure?
	 

	 
	
	
	 
	
	
	 

	 
	
	
	 
	
	
	 

	 
	
	
	
	
	
	 

	 
	
	
	 
	
	
	 

	 
	
	
	 
	
	
	 

	 
	
	
	
	
	
	 

	 
	 
	
	 
	
	 
	 

	 
	
	
	 
	
	 
	 

	 
	
	
	
	
	
	 

	 
	
	
	 
	
	
	 

	 
	
	
	 
	
	
	 

	 
	
	
	
	
	
	 

	 
	
	
	 
	
	
	 

	 
	
	
	 
	
	
	 

	 
	 
	 
	 
	 
	 
	 


Our Weather Investigation Recording Sheet

	Time of Day
	Temperature
	Wind Speed

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Our 3-day Weather Investigation Recording Sheet

	Time of Day
	Temp Day 1
	Wind Speed Day 1
	Temp

 Day 2
	Wind Speed
Day 2
	Temp

Day 3 
	Wind Speed
Day 3

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Upper Elementary: (Grades 4-6)
There are reasons from an Inuit perspective to explain why weather and the seasons are the way they are
What you need
Stories from elders- a story is repeated here based on an elder’s story from Igloolik
What you do
· Provide students with the opportunity to share stories they have heard that explain why certain weather conditions occur. Within your community are several beliefs that relate to why weather events occur. The information provided by John MacDonald in the appendix is invaluable to this aspect of your teaching.
· Allow students the opportunity to share these stories building upon each others accounts.

· Read some of the stories provided or invite a community member into the school that can tell some of these stories to children.

· Allow students the opportunity to ask questions and seek answers to their questions.

· Are there things to be learned from the stories? It is likely that most stories provide some opportunity for the learning of cultural values relating to respect for their environment and others.

· Provide students the opportunity to illustrate these stories using the template that follows
What you look for
· Can students recall and provide an account of the stories they have heard relating to weather and the seasons?
· Can students identify things to be learned from the stories told?

· Can students illustrate with detail to the cause of the weather or seasonal change from the stories they have heard?
Grieving Sila: Based on an Interview with George Kappianaq of Igloolik. IE-97
One must also be careful about earth eggs [earthern spheres about the size of baseball to globe-size]. One must not break them or should take very good care of them nor should one take one home. They are much bigger than the bird eggs. The hatching from an earth egg is known as PUKIQ [Albino]. Be it a caribou fawn or a fully grown PUKIQ, it should not be killed because you like the rare species. The reason is that the SILA's [weather's] grieving is said to be powerful. 
There are also earth eggs in the water. These will turn to marine animals. Last spring there was an earth egg that was seen in the water in the spring camp. I told everyone that they should leave it well alone. One time my cousin caught an albino yearling caribou in the spring time. What followed was a terrible snow storm. In the past people used to be hit with hard times when a foul weather unexpectedly came upon them which was said to be the SILA's way of grieving. 
The eggs that are found in the water are called when they hatch as `SILAAN' [earth eggs]. This covers the bearded seals, polar bears, and narwhales in particular. It is said that when a bearded seal is albino you while be able to see a diamond shape mark on the back between the shoulders of the bearded seals. Should one come across this type of bearded seal no matter how close it may get especially when it appears as if it is not afraid and would splash dive, it is advised that this animal should be left alone. It is also said that in the event that one is caught SILA can make her grieving known in a powerful way. 
These animals are very attractive and one would be tempted to catch one of these but they should stay away from them. All throughout the summer I kept seeing a PUKIQ. I kept seeing the same one throughout the summer well into the moon of AMIRAIJAUT [ August]. The same caribou herd would get close to the littoral every now and then from the mountainous terrain. This particular PUKIQ was much bigger than the others in the herd. It was white with black marks on the back it was very visible. I have heard that we should not make attempts to catch these types of animals so I did not bother. 
This past spring we saw a sea egg in the water on the beach. I told everyone to leave it alone. The water was shallow. It was a large egg. It was in the water resting at the bottom. The water was not too shallow but it was very clear. 
I was afraid that someone might try and hook it with a fish hook. I told everyone to leave it alone. Whenever someone came up from the beach I would ask that if they had tried to get it.
What would have happened if someone took it? It would have caused bad weathers with strong winds and unpleasant weather conditions.  This is usually the consequences when as earth or sea eggs are broken or the hatchings caught. It was not long ago that there was a terrible snow storm (in summer) when my cousin ARNARJJUAQ caught a caribou yearling that was to become a SILAAT.  That summer our region was covered with snow with snow drifts formed right through although the Baffin Island was not affected. It was the cause of that catch according to the information he provided. The words of the elders came to pass at that time.  So that's the reason why (PUKIIT) [albinos] should not be caught when there are others around.
I saw a PUKI once. Once in a while it would go down to the beach area with others. It was much bigger than caribous. It was all white including the skin on the leg. The back had darker fur. I watched it whenever it came down. If I had stalked it I would have easily caught it but I chose to leave it alone. This was in summer yet it was all white so it is very clear to see in the dark background. 
I am going to say something I have heard from my mother. She used to lecture me on subjects that would ensure I would not experience bad things. It was believed that bad things such as bad weather or scarcity would come for some reason such as they did what they were not to do.

You did not want to grieve SILA by your actions.
There are reasons from an Inuit perspective to explain weather
In the space below illustrate and describe one of the stories you have heard

	


What have you learned from this story?

There are also scientific reasons to explain why the weather is the way it is
What you need
Map of Canada with detail of Nunavut, preferably a wall map

Smaller 8.5 x 11 map of Nunavut

10-15 cm circles of white paper that can be written on

A felt pen

8.5 x 11 white paper

scissors
What you do
· The understanding of weather is quite difficult, but the model to be used here is very easy to understand. The seasonal weather is influenced mainly by differences in the sun’s energy input because of the earth’s tilt (i.e., higher energy input in summer than winter), but local weather conditions are explained by air movement.
· Begin by placing the wall map on the floor. Point out all places of significance and are likely to be either familiar or unfamiliar to students. Show them Baffin Island (Qikiqtani) and the location of communities in Baffin. Show them areas that are water in the summer such as Foxe Basin, Baffin Bay Coronation Gulf and Hudson Bay and the location of the permanent polar ice cap. Emphasize that there are areas that stay ice-free during the winter. Students should be aware that Baffin Bay has areas of open water between Baffin Island and Greenland.
· Take the small white circles and place them on the map. Place one over the Polar Ice cap and others in the Beaufort, Lancaster Sound, Hudson Bay and Baffin Bay. 
· Tell students that these circles are like “blankets” and that if you were going to leave them just above the ground in these places what would they be like in the days to come. In other words what is the ‘air’ like in these areas? They should realize that the polar ice cap area would be very, very cold but dry. On the other hand the Atlantic Ocean near Labrador, Foxe Basin, Baffin and Hudson Bay would be cold and moist.
· Write on the circles with a marker words that describe each area – cold & dry or cold and moist.
· Now begin to move these circles towards your community. What would the weather be like if the air from these areas came to your town? Mention as well that as the air is moving it has a direction. That is, in Clyde River air travels easterly or north-easterly from Baffin Bay and it would bring cold and moist conditions. 
· Continue to move circles from one area saying “What would the weather be like if air moved from Foxe Basin to…”.

· You want students to understand that air takes on the characteristics of where it has been and when it moves it takes that characteristic with it. 

· The important one is the polar air mass. It brings very dry and cold conditions. It tends to dominate Nunavut weather.

· It becomes more difficult when we identify the ‘dry’ air as a high pressure system and the ‘moist’ air as a low pressure system. Highs are always dry (clear skies) and Lows are always moist (cloudy skies). When they come near each other the air rushes from high to low and this causes winds. You can expect that if it is windy in your community a low and a high are near each other. Pond Inlet tends to sit under polar highs and is thus clear, dry and cold. Clyde River, on the other hand tends to have moist air from Baffin Bay and the northern Atlantic Ocean closer at hand. Since the dry and moist air are closer in contact, Clyde tends to be a windier community. As well, the moist air tends to be warmer than the high arctic air.

· Have students in pairs cut out 6 or 7 smaller golf-ball sizes of white paper and place them around Nunavut, especially Baffin Bay, Hudson Bay, Polar Ice Cap, Atlantic Ocean, Foxe Basin. Using the words moist, cold, cloudy (low) and dry, cold, clear (high) have students write in words on the circles what the air would be like in these areas.

· Provide students with the “What is the weather like” handout that asks students to move air parcels from one area to another. Based on these movements they can deduce what the weather would be like in each community.

· Although this is a generalized model, it helps students to appreciate the movement of air and how each air mass influences our weather patterns. 
What you look for
· Can they locate locations like communities and bodies of water in Nunavut?
· Can they logically deduce what the air conditions would be like in various places depending on whether there is open water or not?
· Can they attribute weather changes to the air mass present in area?
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What Would the Weather Be Like?

1. Place your circles on

Baffin Bay, Hudson Bay, Foxe Basin, Coronation Gulf, Cornwallis Island, Polar Ice Cap.

2. Write the words moist, cloudy, cold air (low) on 3 of the areas. What are these three areas?

3. Write the words dry, cold, clear (high) on 2 of these areas. What are these two areas?

4. Move the air masses to the places below and write in the chart what the weather would be and what direction the air is moving from? 

	Air is from
	Air moves to
	Direction it moves from?
	Weather it brings?

	Baffin Bay 


	Clyde River
	
	

	Foxe Basin


	Igloolik
	
	

	North Pole


	Resolute Bay
	
	

	Hudson Bay


	Arviat
	
	

	Cornwallis island  


	Pond Inlet
	
	

	Polar Ice Cap


	Igloolik
	
	

	Atlantic Ocean
	Kugluktuk


	
	


We can predict what the weather will be like
What you need
Story about the winds from Joelie Sanguya and the moon from Ilkoo Antutiqjuak
Story from weather data collector, Terry Kalluk in Clyde River

Data sheet for data collection from internet site www.weaatheroffice.gc.ca
What you do
· Start the lesson by asking the class if we went to the gym and had a race, who would win? The students are likely going to have an answer, possibly a very reliable answer. Ask them how they know this? What evidence do they have that this person is the fastest? It is likely they know from experience. When we make an answer at it is based on our past experience, we are making a prediction. You may wish to test their ideas by going to the gym. If the person they predict did not win, maybe they can explain why their prediction was wrong. Did they fail to notice that someone else is getting faster? They weren’t noticing. Maybe the person they thought was the fastest was changing and no longer able to run as fast. It is important to observe and note the changes that are occurring around us.

· You may wish to use a further example. Who will be the first to finish math today, or who will come to school tomorrow the earliest, or who will not miss school this month? In all cases we make predictions based upon our past experiences. We are usually right if we have been observant and if the person doesn’t change.

· You may also ask student to look at some mathematical patterns. What is next?

· But, what about the weather? Is it changing? Are the weather patterns today changing? Do elders notice any changes in the patterns? The stories give evidence that weather prediction in areas such as Clyde River was based on observations of patterns and trends over time. In this unit our investigations tried to determine if there was a pattern in the daily wind patterns and temperatures. As an example, we would expect temperatures get warmer during the day and cooler as the sun begins to set. As well, in communities like Clyde River, the winds tend to be calmer in the morning and pick up during the day. These trends are observable and supported by observations. The stories presented give evidence that weather is becoming harder to predict. That is, the methods used to predict are not as reliable.

· Read these stories to the students. Allow them to ask questions related to the stories. Are other changes occurring that other members of our community are noticing?

· These questions provide opportunity for your students to talk to community members about weather changes. Possibly an elder might visit the classroom and talk about weather changes or possibly students might be required to ask an older person in their community if they have seen changes in the weather over the years. This conversation provided the foundation for discussing climate change later in the unit.

· In further lessons consider the information provide by the weather data collector in Clyde River, Terry Kalluk.

· Use this information to begin to predict the weather, especially noting what the pressure is doing. If it is increasing it will getting drier and clearer. If it is dropping, it will be getting cloudier and rain or snow could result. Also note the direction of the wind. This will tell you what temperature changes are likely. Remember Joelie’s information about winds and temperatures.
What you look for
· Do they understand the idea of a pattern?
· Can they see that information is required to identify a pattern?
· Do they understand what a weather pattern is?
· Do they see why community members believe there are changes in weather patterns?
Patterns Around Us

1. The numbers below show a pattern. Figure out the pattern, write down the pattern and list the next two numbers:

a.  2  4  6  – pattern is the numbers go up by 2 – next are 10 & 12.

b.  1  2  3  

c.  3  6  9   

d.  5  10  15  

e. 16  14   12    

f.  30   25   21

g. 25   20  30  25  35

h.  2  7  17  32

i.  1  3  7  15

2.  What is a pattern?

3.  What are 5 changes are people seeing in the weather patterns?

4. People say it is hard to predict the weather. What does this mean? Why is harder to predict?

We can predict what the weather will be like

The Moon and Hunting: This is an adaptation of a story told by Ilkoo Antutiqjuak of Clyde River. It is a story repeated across the north.

	From an early age I was shown to look at the moon (Taqqiq) and to know what the appearance of the moon meant. In those days we did not live in Clyde River. We lived in our camp near Sam Ford Fjord. There were many stories to be told that had to do with the moon. Sometimes we were told things that weren’t stories. It was just important for us to know these things as they would be important in knowing what was ahead.

We did not have electricity or fuel in those days so the moon was very important in the dark season (Tauvikjuaq). For many weeks we would not see the sun, and the moon was our only light. It was during this time that it was very cold and hunting could be very hard.

The moon would tell us what the next month of weather and hunting would be like. We would look for the first sign of the moon after the new moon (Taqqilla). It was important to look at the appearance of the first moon. 
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We would look to see if it was leaning or not. When the moon comes out, and just before it starts to grow, if it comes out tilted up, there is a saying that  goes: ANURIMIK NAKSARTUQ.[ It is bringing wind] What  it means is that  the winds will  prevail as the moon gets bigger. If it comes out in almost a vertical position, it is said that the weather will be fair. When it becomes a full moon, it is than called; NAAQQURUKPUQ [full moon]. When the moon starts to fade again, when it gets half they use to say that it is QULLILLUANNGUQPUQ [half moon].  It is shaped like a QULLIQ. That is the way it is usually referred to as. 

We would look at the moon and if it was leaning we would still hope that the days ahead would be good for hunting. It was not always a sure thing. Nothing was ever certain, but it did make you hopeful. Today, things have changed. It is hard to predict the weather.


We can predict what the weather will be like

In Joelie’s story he tells us that there we can predict the weather based on the direction of the wind. Finish the table.
	Direction of Wind
	Name of Wind
	What kind of weather?

	From Northwest
	Avanngarniq
	

	From South
	Uqquqsuq
	

	From Baffin Bay
	Niggig
	


In Ilkoo’s story we are told they were able to predict the weather based on the moon.

Below are pictures of the moon. What do they mean for the weather.
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Why do Ilkoo and Joelie say that it is harder to predict the weather today?

Describing and Changing Winds: Based on an interview with Joelie Sanguya of Clyde River

	It has always been important to know and understand the winds. The strength of the wind and its directions can help you to know what is ahead, especially if you are traveling by water or overland. 

The wind is ANURI. We know the wind can have different speeds or forces. When it is calm it is IKULLIAQTUQ. A little bit of wind or a breeze is ANURAAJAAQTUQ. If the breeze is a little stronger and begins to ripple the water and drift the snow it is ANURAJUKTUQ. More than this and it is windy or ANURAAQTUQ. There will now be drifting snow and waves on the water. If it’s very windy we would not travel if we had a choice and now the wind is called ANURAAQTUALUK. There would be very limited visibility and you would not be able to see. Only sometimes there has ever been severe or gale-force winds that are very destructive and this is ANURAAQTUVIGJUARAALUK.

We also have names for the directions of the winds. Depending on the direction of the wind the weather conditions will change because the air is coming from a different place. The coldest wind is usually from the northwest wind or AVANNGARNIQ. Especially in winter it is cold. If the wind comes from Baffin Bay it is called NIGGIG. This wind usually brings moisture like fog and mist and snow. If it comes from the south it is a warm wind and this is called UQQUQSUQ. This wind is important to Clyde River because we are the south of an inlet and this wind moves the ice away. There is also the wind from the southwest – Uangnig – this wind causes Atirusijaqtuq –  where there is a lot of drifting snow but it is clear in the sky. This is especially in the fjords and can make travel difficult.

When these winds came you knew what the conditions would be like – weather it would be foggy or cold or warm. But today, it is hard to predict the weather. The winds can change and what we think might come today, might not end up coming. We still know that if there is moisture or snow in the west, like near Igloolik we will get it hear too.


Monitoring and Predicting the Weather: Based on a conversation with Terry Kalluk of Clyde River

	There were a few of us from Clyde River that decided we wanted to be airport controllers which involved learning about the weather. The training we took was at Forth Smith, N.W.T. When we first started we had to do all the testing ourselves. There was a small weather station beside the airport and we would read the temperatures, read a barometer that gave us the air pressure and other things. 

It was always interesting to find out how high the clouds were from the ground. This was important as planes needed to know when they would break through the clouds as they descended to land the plane. We would fill a large balloon and time how long it would take to reach the clouds and disappear. Because we timed the balloon we could calculate how high the clouds were.

Things have changed though. Now it is all electronic equipment we use. The equipment we use now sends the information to a computer in the airport office. It gives us things like pressure, temperature, humidity and visibility. Every hour we sent this information through the computer to head office and this information gets sent to different weather centres across Canada. You can see the weather data from Clyde River on the weatheroffice.gc.ca website. The weather scientists then take this data and use computers to make a weather forecast. They can predict what the weather might be like for the next few days and again you can see the five day forecast on the website.

The important things to look for are the air pressure and wind direction. If the pressure is dropping a low pressure system might be coming our way and this will bring cloudier conditions and maybe rain or snow. If the pressure is getting higher it means that it will be clearer. In the winter when it is really cold and clear there is a polar high pressure system on us. If it’s a low pressure system it likely came from the Atlantic area to the southeast.

You should try to predict what the weather will be like by using the pressures given on the website. 




We Can Predict the Weather

Go to the weatheroffice.gc.ca website and find your community. For your community record the information for Day 1 below. Based on this information, especially the pressure and the wind direction, predict what you think the weather will be like tomorrow.

	
	Day 1
	Prediction for Tomorrow (Day 2)

	Temperature
	
	

	Air Pressure
	
	

	Visibility
	
	

	Humidity
	
	

	Windspeed & Direction
	
	


How did you do? 

Now try again. Write down the weather for today (Day 2) and use his information to predict for tomorrow.

	
	Day 2
	Tomorrow

	Temperature
	
	

	Air Pressure
	
	

	Visibility
	
	

	Humidity
	
	

	Windspeed & Direction
	
	


Compare your forecast to the one on the weatheroffice. Is yours similar? 
Most people have memories of severe weather
What you need
Elders’ or family members’ stories about severe weather

Drawing template that follows
What you do
· There will be no shortage of stories from community members that relate to severe weather. The key to the word ‘severe’ is that some physical or emotional hardship will be associated with the weather. 
· Decide on a way to approach this idea. A likely start is calling upon students’ own experiences. Have they experienced severe weather? Where? When? Possibly follow this up by inviting someone to your class that can give an account of an event or events that they are familiar with.
· Students could also ask family and community members about severe events.
· Are there readable stories about accounts that are associated with severe weather, both local and afar?
· Are there movies of severe weather events that are of interest to students that can be viewed?
· Can they access news reports that examine severe weather events?
· It is suggested that each time some information is accessed (guest, article, movie, etc.) students complete the chart attached and summarize the outcomes of the severe weather. They may wish to do an independent study on some type of severe weather such as tornadoes.
What you look for
· Can they list the name of the severe weather event?
· Can they list and illustrate its consequences?
· Can they identify that some of the outcomes of the event could have been averted.

Severe Weather
Draw and describe the severe weather events you have heard about or experienced through the stories heard. 
	Story One
	Story Two

	Who? Where? When?

	Who? Where? When?


	Drawing:

	Drawing:


	Story Three
	Story Four

	Who? Where? When?

	Who? Where? When?


	Drawing:

	Drawing:



We need to be prepared for severe weather
What you need
Stories from elders and community members
What you do
· Begin by reviewing one of the stories heard or viewed previously. Get students to consider whether the situation could have been prevented? Was there a bad decision made or was what happened hard to predict? Were there good decisions made that possibly made the situation less serious?
· Use the framework provided to suggest what might have been done to avert the situation. Is it possible that there was no way for these situations to be averted?
· Get students to consider the other stories and situations. How could these situations have been averted?

· Use the grid to evaluate each situation.

· Finally, a start to a story is provided that describes a situation that could lead to trouble for two students. Get the students to change and finish the story twice so that it ends up causing trouble taking into consideration first, bad choices and second a good result because of good changes made. 
What you look for
· Can students recognize that severe weather can cause serious problems for people if they make poor decisions?
· Can they identify that some of the outcomes of the event could have been averted.

We need to be prepared for severe weather
	Severe Weather

Event
	What Happened?
	What was done right?
	What was done wrong?
	What could they have done?

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


What did you learn about being prepared for severe weather? Write words and describe what you have learned.

	


Be prepared for severe weather
Finish this story:

Esther and James are going to go skidooing after school in the dark season when it is windy (ANURAAQTUQ). School has just finished and they decide to go to a place a few kilometers from the town on their own. They run out of the school when the school day ends excited about their ride. Make one story about the bad choices they make and one about good choices.
	


	


Seasons are what we call times of year with more regular predictable weather and behavioral patterns
What you need
Stories from you community about the seasons
What you do
· Start by having the class sit in ‘special month of the year groups’. They are likely to choose their birthday, but they can choose a month for another reason such as an activity such as Stanley Cup playoffs. It is possible some months won’t be covered by a birthday so get groups that finish early to do these months as well. Or, decide to do them as a class before students start their own month illustrations. Give each month a piece of paper and ask them to draw and write down what they typically do on their birthday. What activities do they do, especially? Do they play inside or out? What is happening in the community then? What are people doing? What are they wearing? What are they driving?
· Once completed get students to stand in a circle according to months and each group shares with the class what is happening during their month. Go around in a circle and emphasize when it is cooling and when it is getting warmer and how this influences our lives and the living and non-living world around us. Don’t necessarily start with January. As well, ensure you go through the twelve months and then start again getting across the idea of a cycle.
· It is important for students to realize that Inuit have very specific and descriptive accounts of the environmental changes that occur around then because of changes in light and temperature. The stories that follow assist in giving students and appreciation of these specifics from two Qikiqtani communities.
· Start by reading one story and as it is read, have students complete a chart that lists the month in Inuktitut and the activity (if given) for each community.
· Ask students why these changes occur. Provide some information that suggests that we know there are observable changes in weather and behaviors for both living and non-living things and that these changes are because of changes in temperature because of the amount and intensity of light received. This latter idea will be covered within a further lesson.
What you look for
· Can students reason that there are observable changes in weather and behaviors for both living and non-living things?

· Can students understand that these changes are because of changes in temperature because of the amount and intensity of light received?

                         [image: image13.jpg]
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What’s happening in My Special Month
Draw pictures and write words that describes your special month. What do you wear outside? What are you doing? What are other people doing? 

	


Seasons are what we call times of year with more regular predictable weather and behavioral patterns
	Name of Month in English
	Name of Month in Clyde River and Pattern Observed
	Name of Month in Pond Inlet and Pattern Observed
	Name of Month in MY Community

	January


	
	
	

	February


	
	
	

	March


	
	
	

	April


	
	
	

	May


	
	
	

	June


	
	
	

	July


	
	
	

	August


	
	
	

	September


	
	
	

	October


	
	
	

	November


	
	
	

	December


	
	
	


Months and Seasons of the Year: Based on an Interview with Mark IJJANGIAQ of Igloolik – IE 184. 
There are patterns in the year. If you observe you will see them.

January was the month that the moon and the sun competed.  We would look to see which one would appear first. We hoped the sun would appear first at this time.

I remember what I heard and indeed I did and still do is to smile at the sun when we saw it for the first time with only half of your face, while the other side of the face must be in a straight face. The reason was that it was going to get warmer once again, so one side of the face that smiles welcomes the warmer temperature to come, while the other still faces the reality that it is going to be cold for sometime longer. I still do that when I see the sun out in the horizon. I pretend to smile at the sun.

February was known as QANGATTAARSAN [the winter/ period when the sun gets higher] that is when the sun has returned and it was starting to get higher and higher. 
The next one, the month of March was referred to as AVUNNIT [towards spring/ birth of premature seal pups], and the next, the month of April was called NATTIAN towards spring/ birth of the premature seal pups], that is when the seal pups are being born. 
I am not certain about May, I believe it was NURRAIT [spring/ caribou calves], that is when the sun starts to melt the snow, but soon after that there is a period when it freezes everything, this period is called QIRSUQAQ, [or the freeze over], that is the time when the temperatures will plummet to freezing so that the ground that had previously melted will freeze over once again. It is at this time the caribous will give birth to their young. In the past there was a saying that the SILA [weather] does not have a bit of sympathy to the caribous. The reason of course being that when the caribous are giving birth to their young the weather usually gets really cold and the stormy. On the other hand, it is said that the SILA sympathizes with the seal pups. When the seal pups are being born, the weather will get really mild and the snow usually starts to fall blanketing the ground with soft snow. I use to hear often that the seals were adored by the SILA, whilst the caribous were not, even when the caribous had to give birth out in the open and the temperatures would be cold and the weather foul at this time. That is in the period of QIRSUQAQ in May. 
Then in June, it is called TIRIGLUIT [early spring/ bearded seal]. This refers to the bearded seals, the [bearded seal pups are called TIRIGLUK] so therefore it is at this time the bearded seals give birth to their young. 
For the month of July it is called MANNIIN, [spring/ eggs]. 
The next one being SAGGARUUT, [summer/ when the hairs on caribous had molted so that the new hair is now very thin]. 

The next is AKULLIRUUT [summer]. When the hair on a caribou is prime as they are not too thin nor are they too thick, the word means the middle. 

September is AMIRAIJAUT [towards autumn/ which is when the bull caribous velvet on their antlers starts to peel off]. This is an indication that it is now well on its way to the autumn. 
October is UKIULLIRUUT [autumn/ beginning of winter]. This is when the hairs on caribous are now getting thick with their winter hair, later on in the winter the hairs will get even thicker. 
The next is TUSARTUUT [early winter/ when one is able to hear from another camp]. This is the time when the sea has frozen over so it is now possible to visit other camps in which they had not been able to do since the spring, so they are [now able to communicate with each other], thus TUSARTUUT.

Moons and Months of the Year: Based on an interview with Michel Kupaaq of Igloolik

In the past they use to name the month for the Moons in that month. January was called SIQINNAARUT. The next month February was called QANGATTAARSAN. The third month, March was called AVVUNNIQ. April was called NATTIJAN. May, the fifth month was called TIRIKLUK and at that time tents can now be used. The sixth was called NURRAIT. This is June and at  this time the temperatures are getting warmer but at times it still get cold even sometimes the ground does not thaw out. It is also at this time that the caribou calves are born. The next one is MANNIK [July]. This is when birds start to lay eggs. 
The next is called SAGGARUUT [August]. This is when the hairs on the caribou had molted and replaced with a thin hair. The next is known as AKKULLIRUUT. This is the time the plants called MALIKKAAN starts to uncoil. This period is the mid season where the warm temperatures had reached its peak and it would now start to get cold so that is why the plants MALIKKAAN start to uncoil.  At this time the caribou skins are ripe for clothing. When the small lakes start to freeze over this is called AKKULLIRUUT [September] in some regions but for us in this region it is called AMIRAIJAUT [October]. This not only refers to the caribou antler velvets that might start to fall, it is also when the skins of the antlers of the KANAJUIT [sculpin fish] starts to peel off as well. 

The next is when the bays start to form ice and the fur on the caribou start to get thicker is called UKIULIRUUT [November] and at this time also the caribous had started to mate.  The next is when the ice had formed on the sea, as this was the period when there were no radios  available for  any  type  of  communications  with one another,  so when the people were now able to  visit another camp. This moon was called TUSAQTUUT [December]. At this time camps started to hear from one another. 
Each full moon marked a season. There are 13 full moons during one year. One month always has two full moons. It would appear that the name for one moon has been lost because we had a name for all thirteen moons but now only use the names of the twelve months.
Seasons of the Year: This story is an adaptation of an interview with Joelie Sanguya of Clyde River). 

In the calendar we use today there are 12 months. This calendar doesn’t take into account the changes that are occurring around us because of the changes in the weather caused by the amount of light or the temperatures. For Inuit there are changes that we see in the environment. You can observe them.

I remember as a child TUSAQTUT (news-month). This is around November when it is getting colder and the ice is beginning to form. Up until then it had been open water and as the ice began to form we could slide and travel carefully on the ice and begin to share the news of what had happened over the summer. I remember my father making skis out of 2x4s so he could travel across the thin ice safely. December is TAUVGJUAQ. This was the start of the dark season. In QAUMMAGIAQ (January), the light returns. In QANGATTAAQSI (February) the seal begin to make spaces under the drifts on the ice to have their pups. This is followed by AVUNNIT (March) which is when the first seal pups would be born. In NATTIQQALIQTANGA (APRIL) is the main time the seal pups are born. As the weather gets warmer we could no longer stay in snow houses and we would need to move into tents. This was around May and we call this time TUPIQTUUT. The snow at this time melts during the day but still at night it might freeze. The snow would get a crust on it at night and this season in June is called QIQSUQQAQTUUT.  As the snow begins to melt and there was not often freezing at night we would get the season of flooding which is IKSUUT or July. Around August we notice that the caribou hair is still very thin and the caribou skins were not good for clothing. We called this time SAGGARUUT. As it gets colder it often gets windier and this made for difficulty in traveling. So we called this season in September the season waiting because of winds or AMINAIJAUT. Again as it got colder we would see the velvet on the caribou coming off. This is around October and this time was called AMINAIJAUT.

All of these things we observed were caused by it getting warmer or colder. In the fall it would get colder and then in the spring it would get warmer. Today there is some change in these seasons. It is warmer and we see changes from the earlier days. 

Seasons of the Year: This story is an adaptation of an interview with Jayko Peterlossie of Pond Inlet. It is not finished. Finish the story for your community
We have six seasons during the year. In the south they talk about spring, winter, summer and fall or autumn. It is not the same here.

Each season has different things we do mainly because of the changes that occur as it gets lighter and warmer or darker and colder.

The coldest time of the year is UKIUQ. This is in February or what we call QANGATAAGSAAQ. It could even be in March called AVUNNIIT.
 As the light returns we start to enter early spring or UPINGAKSAAQ which is around April or NATTIJAN.

Then comes the month of May or TUPIQTUUN followed by QIQSUQAOTUUN or June. During this time we experience spring or UPINGAAQ. 
July is IKSUUN. As we approach fall or AUJAQ it will be in August or SAGARUUN. Then there is September which we call AMARAIJAUN.
Fall or UKIAKSAQ 

All of these things we observed were caused by it getting warmer or colder. In the fall it would get colder and then in the spring it would get warmer. Today there is some change in these seasons. It is warmer and we see changes from the earlier days. 

There are scientific reasons for the cause of the seasons
What you need
Globes of the Earth (2) and a light bulb, preferably an open bulb like a lamp without a shade

Access to the internet Site explorelearning.com
What you do
· Ask students why we have seasons. That is why does it get cold as we move into winter and warm as we move into summer? Write this question on the board?
· Students typically incorrectly explain this because of the Earth moving further away from the Sun or, conversely, the Sun moving away from the Earth. Record students on the board as these will be explored. Northern students are likely to stay that its gets warmer as the sun returns and colder as the sun disappears? This answer has some merit as the sun’s presence does make a difference but the closer answer is associated with both the intensity of the sunlight we receive and the amount of sunlight we receive. In summer the sun is up longer and it also strikes the north with more intensity. In winter the sun is not up as long and strikes the Earth with little intensity.
· To explain these ideas is very difficult and can only be done with the use of a model or a computer simulation.
· Have the students sit in a large circle and place a light bulb in the middle of the circle and turn off the lights. Talk to the students about this representing the sun and the limitations of using the light bulb as a model. That is it does create heat and light but it isn’t made of glass and it is much larger.
· Then place a globe on the floor with the northern hemisphere tilted TOWARDS the sun about a metre from the light bulb. Students should see an illuminated side to the earth and that there is much more intensity on the northern hemisphere than the southern hemisphere. This ‘time’ is summer. As well students should see that at this time, one side of the Earth is in day and one is in night. Get students to look at the arctic and note that during a ‘day’ or one rotation of the Earth on its axis, the north gets much sunlight meaning the days are long and warm. In fact, above the arctic circle in summer, the arctic gets 24 hours of sunlight.
· Get students to consider what happens to the Earth in a YEAR. Students are likely to realize that during the year the Earth not only rotates on its axis, it also revolves around the sun once. So, in six months when it is winter the Earth is on the other side of the sun BUT now it’s axis is causing the northern hemisphere to be tilted AWAY from the sun.
· Get students to look at the Earth at this time and note that now the north in northern hemisphere gets little intense sunlight and that the days are quite short. In fact, above the Arctic Circle, in the middle of winter, the arctic does not get ANY sunlight. Note as well that Earth is NOT further away from the sun. Distance does NOT cause the seasons.
· Thus, the tilt of the earth is responsible for the seasons. The northern hemisphere is tilted towards the sun in summer and away from the sun in winter. The tile causes different intensity and different amounts of sunlight through the day.
· It is not expected that students will learn this from one modeling session and you are encouraged to use this model and other internet options to show the Earth-sun relationship.
What you look for
· Can students explain the relationship between the sun and Earth during one day and one year?
· Can students explain why there is a summer and winter using this model based on the amount and intensity of sunlight received?
Explaining the Seasons

The picture below tries to show the movement of the Earth around the sun in a year. 
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1. Draw lines from the sun to the Earth to show the light from the sun striking the Earth in both summer and winter in the Northern Hemisphere. Note where the light is directly hitting the Earth in summer and winter

2. What is the difference between the way the sun’s light hits the Earth in winter and summer? Why does this cause a difference to Nunavut in the summer and winter?

3. Does Nunavut get more sunlight in summer or winter? 

4. Explain why.

There are suggestions that weather patterns are changing. This is what is called ‘climate change’
What you need
Story by Jueli Sangya of Clyde River
What you do
· There are many opportunities here for students to develop and appreciation of how Inuit have been able to recognize subtle changes in their environment over time. As well, they attribute these changes to a warming environment.
· You might wish to begin by choosing one obliging and confident student and let the children in the class observe her very closely. Get students to look carefully at all of her features from head to toe. They might wish to draw a picture of their classmate from head to toe. Point out her details: clothing, hair, etc. Once the students have done their observation and drawing ask the students to wait quietly. Take the student outside and make a significant change to the student such as change her hair style or get her to wear something obviously different. Lead her back to the clas and ask the students to look at her again and through observation and without vocally disclosing identify any difference in the student. Make note of their ideas and, if the change is identified, remind students that because they were familiar with the student and had observed her closely they were able to identify the change. Repeat, but this time choose a minor characteristic to change such as how she ties her shoes, or roles a cuff on her trousers. If students gain make the correct observation change state the importance of only noticing changes if you are very, very familiar with the object.
· Continue by reading the story by Jueli Sangya of Clyde River. Focus on the months of the year and the activities he states are associated with each month. If you have not had students draw illustrations of these months it is suggested you do so as the story is read. Students are likely to have had first hand experiences with each of the seasons he mentions. As well, students might draw a picture alongside of what they do or know happens during this time of year. That is, what are their experiences at these times of year? Note that the changes are subtle. Only because of familiarity are we able to observe changes.
· It is suggested that students get the opportunity to explore through interviewing elders in pairs or hearing an elder’s story of changes observed. If you are fortunate enough to have students connect with an elder have students use the information collected from the interview to draw a picture showing the changes in the environment that their interviewee is aware of.
· Conclude this activity by emphasizing that the changes occurring are associated with changing patterns of temperatures and winds, not amount or intensity of sunlight. Also include a more definitive understanding of climate change which is a consistent noticeable change in the weather patterns, in this case for Clyde River warmer and windier.
What you look for
· Can students appreciate that some Inuit are careful observers of and are very, very familiar with their environment their environment and have been able to identify changes?

· Can they see that the changes are associated primarily with warming?

· Can they understand the meaning of climate change?

Changes in the Seasons of the Year: This story is an adaptation of an interview with Joelie Sanguya of Clyde River). 

Before I told you about how there are seasons in the year .In the calendar we use today there are 12 months. These changes in the weather caused are by the amount of light or the temperatures. But now we are seeing that there are new changes and things are a bit different than they were. 

In TUSAQTUT (newsmonth) which is November, it is getting colder and the ice is beginning to form the ice does not come as early. The thick ice for traveling takes longer to come. December is TAUVGJUAQ. This was the start of the dark season. In QAUMMAGIAQ (January), the light returns. These haven’t changed. But, when we fish through the ice, the char are lighter in colour on their skin. Maybe this is because the char are eating different things that are living in the water. As well, the ice seems to be thinner, not as thick. The light from the sun still comes at the same time as winter begins to end. Some say there are changes in the light but most do not. In QANGATTAAQSI (February) the seal begin to make spaces under the drifts on the ice to have their pups. This is followed by AVUNNIT (March) which is when the first seal pups would be born. In NATTIQQALIQTANGA (APRIL) the main time the seal pups are born. This is the same. But we now see that it gets warmer sooner and the ice melts sooner. Before in the late spring the snow would get a crust on it at night and this season in June is called QIQSUQQAQTUUT. This is not as much now. There is crust on the snow not as much. In IKSUUT or July and around August we notice that there are new plnats that we have not seen before. We see some different birds and even in Iqaluit they say they see Robins which are usually only in the south. It gets colder later now. As it gets colder it often gets windier and this made for difficulty in traveling. Before the winds might be for only a day or two but now they last longer. So the season in September, the season waiting because of winds or AMINAIJAUT, this is windier. 

All of these things we observe are caused by it getting warmer. The fall comes later and then in the spring it comes earlier. Today there is some change in these seasons. It is warmer and we see changes from the earlier days. There are other changes that people see as well.

There are suggestions that weather patterns are changing. This is what is called ‘climate change’
	In the space below draw pictures and explain with words the changes mentioned by the story teller.




Climate changes affect living things. Sometimes these changes have been known to cause extinction

What you need
Stories from the elders about climate change

Weblink - http://www.cbc.ca/news/background/climatechange/

What you do
· The NWT Dinosaurs book (green and likely to be in your school’s resource room) is still an excellent resource on the best and most familiar example of extinction for younger students.

· Ask students why dinosaurs are no longer exist today. Record their answers?

· Explain the word extinct.

· Write this poem on the board and read this poem:

The dinosaurs are dead and gone;

Completely disappeared.

And no one knows the reason why –

It’s very, very weird.

Some say that they lost their eggs,

And some say they froze,

But if you want the truth,

The fact is no one knows!

Tom Stainer MacDonald Educational (1980)

· Most scientists suggest that the Earth’s cooling caused changes in the Earth to such an extent that Dinosaurs could no longer survive. Ask why they couldn’t survive.

· Relate to the stories from the elders. What have they been saying about the climate in the north? What changes are they seeing evidence of? If it is warming could the same result occur – that is extinction?

· Get students to consider what could happen if the north does warm considerably. Can they consider the influence this might have on organisms knowing that already some changes have been observed?

· List some of these possible changes for selected plants and animals.

· Get students to illustrate what the consequences might be.

What you look for
· Can students understand the meaning of the word extinct/
· Can they understand why climate change may have caused the extinction of dinosaurs?
· Can they identify some of the possible effects of global warming on their environment, especially living things in their environment, including themselves?
· Can they see that at this stage many people are mistakingly already predicting extinction for northern animals when there is little evidence to support such a statement?
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Climate changes affect living things. Sometimes these changes cause extinction

How might these things be affected by global warming?

	Living Things
	What Might Happen?
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What is climate change?

What is extinction?

Why can climate change cause extinction?

Does climate change always lead to extinction?
Human beings are contributing to climate change

What you need
   Jars or pop bottles with lids

   Thermometers and water to measure temperature

Sun or artificial light source like a light bulb, even an overhead projector
What you do
· Start the lesson by placing a small and the same of water in a pop bottle. Possibly to a depth of 2 cm.
· Take the temperature of the water ensuring it’s the same in both.
· Put the lid on ONE bottle.
· Tell students that you are going to place both of these bottles near the strong light source so the light exposure is direct. If the temperature is below zero outside the school, there is no option but to use a light source inside.
· Ask what they think will happen over time to the water.
· Record their suggestions.
· During this time prepare a graph of time versus temperature – the temperature is unlikely to get above 40 degrees.
· Let the bottles sit for a period of 15 minutes and then quickly take the water temperatures ensuring you replace the cap on one bottle when done.
· Record and plot the temperatures again.
· Continue to record the temperature for a long enough period to get a notable difference.
· Get students to come to some conclusion as to why this is happening.
· Show students the picture of the ‘greenhouse effect” and explain that our atmosphere behaves like the cap and keeps warmth near our earth causing the water to warm.
· Let them know that many things that we do as humans, especially burning things like fuels and forests puts greenhouse gases in the air that makes the atmosphere more of a blanket or a ‘thicker’ cap that keeps the warmth in, causing the earth to warm.
· Get students to consider what are the major contributors of greenhouses gases our in our country and our community.
· Get students to consider what changes can be made by our community to contribute less greenhouse gas to the environment as we are all a part of the problem.
· Get students to consider what changes they and their family can make to contribute less greenhouse gases to the environment as we are all a part of the solution.
· Consider how the principles of Inuit Qaujimajatuqangit might be acted upon to make some decision within the school, community or classroom to support some solution to Global Warming and the reduction of greenhouse gas emission at the classroom or community level.
· Follow through with these principles on an issue important to your students. 
· Act in some way for the environment.
What you look for
· Can students measure, record and plot their data?
· Can students make conclusions based upon their data?
· Can students make inferences about causes observed?
· Can students relate this investigation to the illustration of greenhouse gas emission?
· Can students make suggested sources of action based on the principles of IQ?
Human beings are contributing to climate change

Record your temperatures in the chart below

	Time in Minutes
	Bottle with Lid
	Bottle with no lid

	0
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Graph your results below
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1. Explain why the temperature rose in one more than the   other?
2. Use the picture below to explain how this investigation relates to the greenhouse effect.

Human beings are contributing to climate change: 

Making a Plan and Acting Upon It
What changes can be made by our community to contribute less greenhouse gas to the environment? What changes can we make to contribute less greenhouse gases to the environment.
Below are the Principles of Inuit Qaujimajatuqangit . How can we follow these in acting for our environment?

(1) tunnganarniq (respecting others and relationships) (2) pijitsirniq (serving and providing for family and community especially for organizations within the community and who they serve) (3) aajiiqatigijnniq (ensuring all aspects of community development are fostered through decision making through collaboration and concensus) (4) pilimmaksarniq (development through practice and action ensuring members of the communities are full and meaningful partners community and social development activities) (5) piliriqatigiinniq (working together for a common cause) (6) qanuqtuurniq (being innovative in seeking solutions) (7) avatittinnik kamatsiarniq (respect and care for all aspects of the environment) and (8) inuuqatigiitsiarniq (fostering good spirit by being open and inclusive).

References

MacDonald, J. (1998). The Arctic Sky: Inuit Astronomy, Star Lore, and Legend. Nunavut Research Institute, Iqaluit, Nunavut.

Nunavut Research Institute Archives, Igloolik, Nunavut.

Appendices
Describing Winds: Based on an interview with Joelie Sanguya of Clyde River

	It has always been important to know and understand the wind. The strength of the wind and its directions can help you to know what is ahead. 

The wind is ANURI. We know the wind can have different speeds or forces. When it is calm it is IKULLIAQTUQ. A little bit of wind or a breeze is ANURAJAAQTUQ. If the breeze is a little stronger and begins to ripple the water and drift the snow it is ANURAJUKTUQ. More than this and it is windy or ANURAAQTUQ. There will now be drifting snow and waves on the water. If its very windy we would not travel if we had a choice and now the wind is called ANURAAQTUALUK. There would be very limited visibility and you would not be able to see. Only sometimes there has ever been severe or gale-force winds that are very destructive and this is ANURAAQTUVIGJUARAALUK.

We also have names for the directions of the winds. Depending on the direction of the wind the weather conditions will change because the air is coming from a different place. The coldest wind is from the northwest wind or AVANNGARNIQ. Especially in winter it is cold.

If the wind comes from Baffin Bay it is called NIGGIG. This wind usually brings moisture like fog or mist. The wind from the south-east from the Atlantic Ocean does to. If it comes from the south it is a warm wind and this is called UQQUQSUQ. This wind is important to Clyde River because we are the south of an inlet and this wind moves the ice away.

I remember in winter one time we went to Eglington Fjord to pick up fish with komatiq and skidoo. At night we made an igloo for shelter and during the night there was a very warm breeze (UQQUUJUMIK ANARAAQTUQ). This warm breeze was from the south so it was UQQUQSUQ. During the night the side of the igloo facing the south wind melted. I had never seen this wind do this during the dark season when it is so cold.

The words we have for wind are for Clyde River. They are likely different in another community.


The Moon and Hunting: This is an adaptation of a story told by Ilkoo Antutiqjuak of Clyde River. It is a story repeated across the north.

	From an early age I was shown to look at the moon (Taqqiq) and to know what the appearance of the moon meant. In those days we did not live in Clyde River. We lived in our camp near Sam Ford Fjord. There were many stories to be told that had to do with the moon. Sometimes we were told things that weren’t stories. It was just important for us to know these things as they would be important in knowing what was ahead.

We did not have electricity or fuel in those days so the moon was very important in the dark season (Tauvikjuaq). For many weeks we would not see the sun, and the moon was our only light. It was during this time that it was very cold and hunting could be very hard.

The moon would tell us what the next month of weather and hunting would be like. We would look for the first sign of the moon after the new moon (Taqqilla). It was important to look at the appearance of the first moon. 
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We would look to see if it was leaning or not. When the moon comes out, and just before it starts to grow, if it comes out tilted up, there is a saying that  goes: ANURIMIK NAKSARTUQ.[ It is bringing wind] What  it means is that  the winds will  prevail as the moon gets bigger. If it comes out in almost a vertical position, it is said that the weather will be fair. When it becomes a full moon, it is than called; NAAQQURUKPUQ [full moon]. When the moon starts to fade again, when it gets half they use to say that it is QULLILLUANNGUQPUQ [half moon].  It is shaped like a QULLIQ. That is the way it is usually referred to as. 

We would look at the moon and if it was leaning we would still hope that the days ahead would be good for hunting. It was not always a sure thing. Nothing was ever certain, but it did make you hopeful. Today, things have changed. It is hard to predict the weather.


Describing and Changing Winds: Based on an interview with Joelie Sanguya of Clyde River

	It has always been important to know and understand the winds. The strength of the wind and its directions can help you to know what is ahead, especially if you are traveling by water or overland. 

The wind is ANURI. We know the wind can have different speeds or forces. When it is calm it is IKULLIAQTUQ. A little bit of wind or a breeze is ANURAAJAAQTUQ. If the breeze is a little stronger and begins to ripple the water and drift the snow it is ANURAJUKTUQ. More than this and it is windy or ANURAAQTUQ. There will now be drifting snow and waves on the water. If it’s very windy we would not travel if we had a choice and now the wind is called ANURAAQTUALUK. There would be very limited visibility and you would not be able to see. Only sometimes there has ever been severe or gale-force winds that are very destructive and this is ANURAAQTUVIGJUARAALUK.

We also have names for the directions of the winds. Depending on the direction of the wind the weather conditions will change because the air is coming from a different place. The coldest wind is usually from the northwest wind or AVANNGARNIQ. Especially in winter it is cold. If the wind comes from Baffin Bay it is called NIGGIG. This wind usually brings moisture like fog and mist and snow. If it comes from the south it is a warm wind and this is called UQQUQSUQ. This wind is important to Clyde River because we are the south of an inlet and this wind moves the ice away. There is also the wind from the southwest – Uangnig – this wind causes Atirusijaqtuq –  where there is a lot of drifting snow but it is clear in the sky. This is especially in the fjords and can make travel difficult.

When these winds came you knew what the conditions would be like – weather it would be foggy or cold or warm. But today, it is hard to predict the weather. The winds can change and what we think might come today, might not end up coming. We still know that if there is moisture or snow in the west, like near Igloolik we will get it hear too.


Moons and Months of the Year: Based on an interview with Michel Kupaaq of Igloolik

In the past they use to name the month for the Moons in that month. January was called SIQINNAARUT. The next month February was called QANGATTAARSAN. The third month, March was called AVVUNNIQ. April was called NATTIJAN. May, the fifth month was called TIRIKLUK and at that time tents can now be used. The sixth was called NURRAIT. This is June and at  this time the temperatures are getting warmer but at times it still get cold even sometimes the ground does not thaw out. It is also at this time that the caribou calves are born. The next one is MANNIK [July]. This is when birds start to lay eggs. 

The next is called SAGGARUUT [August]. This is when the hairs on the caribou had molted and replaced with a thin hair. The next is known as AKKULLIRUUT. This is the time the plants called MALIKKAAN starts to uncoil. This period is the mid season where the warm temperatures had reached its peak and it would now start to get cold so that is why the plants MALIKKAAN start to uncoil.  At this time the caribou skins are ripe for clothing. When the small lakes start to freeze over this is called AKKULLIRUUT [September] in some regions but for us in this region it is called AMIRAIJAUT [October]. This not only refers to the caribou antler velvets that might start to fall, it is also when the skins of the antlers of the KANAJUIT [sculpin fish] starts to peel off as well. 

The next is when the bays start to form ice and the fur on the caribou start to get thicker is called UKIULIRUUT [November] and at this time also the caribous had started to mate.  The next is when the ice had formed on the sea, as this was the period when there were no radios  available for  any  type  of  communications  with one another,  so when the people were now able to  visit another camp. This moon was called TUSAQTUUT [December]. At this time camps started to hear from one another. 
Each full moon marked a season. There are 13 full moons during one year. One month always has two full moons. It would appear that the name for one moon has been lost because we had a name for all thirteen moons but now only use the names of the twelve months.
Seasons of the Year: This story is an adaptation of an interview with Joelie Sanguya of Clyde River). 

In the calendar we use today there are 12 months. This calendar doesn’t take into account the changes that are occurring around us because of the changes in the weather caused by the amount of light or the temperatures. For Inuit there are changes that we see in the environment. You can observe them.

I remember as a child TUSAQTUT (news-month). This is around November when it is getting colder and the ice is beginning to form. Up until then it had been open water and as the ice began to form we could slide and travel carefully on the ice and begin to share the news of what had happened over the summer. I remember my father making skis out of 2x4s so he could travel across the thin ice safely. December is TAUVGJUAQ. This was the start of the dark season. In QAUMMAGIAQ (January), the light returns. In QANGATTAAQSI (February) the seal begin to make spaces under the drifts on the ice to have their pups. This is followed by AVUNNIT (March) which is when the first seal pups would be born. In NATTIQQALIQTANGA (APRIL) is the main time the seal pups are born. As the weather gets warmer we could no longer stay in snow houses and we would need to move into tents. This was around May and we call this time TUPIQTUUT. The snow at this time melts during the day but still at night it might freeze. The snow would get a crust on it at night and this season in June is called QIQSUQQAQTUUT.  As the snow begins to melt and there was not often freezing at night we would get the season of flooding which is IKSUUT or July. Around August we notice that the caribou hair is still very thin and the caribou skins were not good for clothing. We called this time SAGGARUUT. As it gets colder it often gets windier and this made for difficulty in traveling. So we called this season in September the season waiting because of winds or AMINAIJAUT. Again as it got colder we would see the velvet on the caribou coming off. This is around October and this time was called AMINAIJAUT.

All of these things we observed were caused by it getting warmer or colder. In the fall it would get colder and then in the spring it would get warmer. Today there is some change in these seasons. It is warmer and we see changes from the earlier days. 

Inuit Qaujimajatuqangit
The information that follows is written by and used with permission from John MacDonald of Igloolik.
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