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	Rationale
	Teacher’s Rationale:
In recent years, we have been witness to various Extreme Climate phenomena.  Extreme Climate is stormy weather occurring more frequently than normal.  Such weather has been defined by the Meteorological Service as including: torrential rains, floods, fires, storms, extreme aridity and more.  In the past, these events were considered natural disasters.  These phenomena are caused by climate conditions created, in part, by human activity.
The goal of the lessons proposed herein is to teach the students to recognize the phenomena which characterize Extreme Climate, to understand how they are caused and what can be done to limit their creation and the damage done by them.
It should be made clear that students cannot prevent the creation of Extreme Climate conditions, but it is important that they know that their actions and behaviors can aid in limiting them.
We recommend teaching this unit at the beginning of the school year.
In Extreme Climate conditions, the students will be forced to remain at home and will not be able to come to school.  In these situations, the Emergency Situation Protocol will be enacted.  The proposed lessons are meant to introduce the students to these situations and to prepare the students for them as much as possible.

	Age Group
	Grades 5-7

	Time Frame
	150 minutes (three lessons, fifty minutes each, recommended to be given consecutively).

	Learning Environment Model
	 We propose three models. 
Model one: An online teacher’s stand via a teacher-accompanied slideshow.  Model two: An online teacher’s stand and an online students’ stand. 
Model three: Teachers without computers, who can teach the lesson with advanced preparation, using teaching aids (pictures, information snippets and work sheets).


	Field of Knowledge
	Science and Technology/ Geography/ Education/ Teleprocessing

	Lesson Topic
	Extreme Climate

	Sequence of Instruction
	3-4 lessons, recommended to be spread out over the course of the year.

	Central Topics

	Planet Earth and the Universe, Ecological Systems, Energy, Materials and Technology, Israel Climate, Mediterranean Climate.

	Ultimate Goal
	To raise the students’ awareness of Extreme Climate phenomena’s occurrence, and to strive to adopt personal and societal behaviors that will limit the phenomena’s dimensions.


	Goals

	1. The students will recognize Extreme Climate phenomena.
2. The students will understand the causes of Extreme Climate phenomena and the environmental, economic and societal influences of natural phenomena.
3. The students will suggest behavioral solutions on the personal, societal and national levels for limiting Extreme Climate situations.
4. The students will compare different Extreme Climate phenomena and make conclusions about them.
5. The students will understand that prior knowledge of natural phenomena can lead to more appropriate preparation for them, and each one of them can make a difference.
6. The students will participate in the groups.
7. The students will develop skills such as information collection, processing and presentation, and creative thinking.

	Instruction Strategies
	Individual work, work in groups, frontal instruction with a slideshow, discussion, computer work, peer instruction.

	Prior Knowledge
	Prior knowledge not needed.


	Evaluation
	 Personal evaluations

	Response to Variance and Learning Outcomes
	There are assignments of varying character throughout the unit:
Personal assignments in which each student works at his own pace.
Group assignments in which the students gather and process information together at their collective pace.
Assignments following peer instruction in which each student makes comparisons and comes to conclusions on his own.

	Notes to Teachers
	For your information, during Extreme Climate conditions in Israel, please make use of the Remote Learning in Emergencies and Remote Learning in Extreme Weather Emergencies telecommunication services.
There is also the option of Reserving an Online Classroom for remote learning during emergencies, to conduct lessons simultaneously. 

	Unit Structure
	A. Commencement: Viewing assignment / assignment based on pictures and information cards, followed by class discussion.
B. Trial: Group work – Peer instruction.
C. Application: Watch a video, perform a “behavior modification” assignment, and homework – Climate Partners.
D. Closing: Reflection

	Technological Tools for Use in the Unit

	Instruction-Accompanied Teacher Presentation













	Time Frame
	Description of Instruction Unit Structure

	
	Instructions for the Teacher
	Instructions for Students

	20 min.































15 min.






















20 min.












20 דק'











15 דק'






































20 דק'
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	 A. Commencement:
Viewing assignment / assignment based on pictures and information cards
Aids: Instruction-accompanied slideshow


Student grouping Individual/ group assignment / remote learning.
Goal: To initiate learning and identify prior knowledge regarding Extreme Climate.

 
Course of Activity:
1. Presenting pictures which express various Extreme Climate conditions. For example: haze, torrential rains, flooding, extreme heat: heat wave, extreme cold: snow, air pollution, fires and more.

Slideshow / hanging the pictures around the classroom.


2. The assignment is given to the students along with the pictures – identifying the conditions presented in the pictures and listing them in their notebooks.

Note: Additional pictures may be shown in the slideshow and printed pictures may be presented.  Please print the pictures attached in the addendum.


Group Discussion:
Student grouping: Class-wide
Points for discussion:
1. Which phenomena did you recognize in the pictures? List them on the board.
2. Have you ever been exposed to/heard about/seen these phenomena? Which of these events/phenomena do you think could occur in Israel?
3. How can we refer to this grouping of events and phenomena?



	













Commencement:
Look at the pictures in front of you and answer the following questions:
A. What phenomena do you recognize in the pictures? Write them down in the shared notebook or log.
B. What do you think all the phenomena have in common?







	5 min.






20-30 min.
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20 min.




	Conceptualization: Define Extreme Weather: Stormy weather occurring at high intensity.  Weather conditions defined by the Meteorological Service that can include rain/ torrential raining/ avalanches/ fires/ winds/ humidity/ fog/ snow/ haze/ extreme aridity.

B. Trial:
Student grouping: Groups
Goal: The students will use various sources to investigate one of the conditions that characterizes Extreme Climate and will present their findings to the entire class (Peer Instruction).

Familiarization with Extreme Climate conditions: (Addendum 2 – information cards, and Addendum 3 – worksheet)

The Phenomena:
Torrential rain, heat wave, haze, strong storms and winds such as hurricanes and tornados, fires, snow storms and glaciers.

· At the end of the assignment, ask each group to present the information on the phenomenon they researched to the class.
· Direct the students to fill in information about different Extreme Climate conditions in the chart on the worksheet (addendum 3).
· There is additional information for the teacher about Extreme Climate conditions in Israel and the world in Addendum 5.




















C. Application:
Student grouping: Class-wide
Goal: The students will locate information, from a video, about the causes of Extreme Weather, and will propose daily actions that can influence Global Warming.
Watch the video published on “Mako”- Channel 2 News- which summarizes the movies “Before the Flood”, by Leonardo DiCaprio.  Published by Assaf Yehezkeli on 10/24/16.
Video Length: 10:17 minutes.
The video describes Extreme Climate phenomena and their causes.
(It is recommended that you watch the entire video but if that is not an option, the following timestamps are recommended:
00:40-02:09, 03:17-03:41, 04:36-05:03.
The problems created by the changes are noted at: 03:42-03:57. The proposed solutions appear at: 05:40-06:05, 08:00-08:49.
DiCaprio’s summary appears at 09:24-10:17).

 

Note:
Two solutions for limiting climate change are mentioned in the video. 1. Renewable Energy use: sun, wind and water. 2. Dramatic reduction in co2 emission, the main greenhouse gas.

Examples of Extreme Climate conditions mentioned in the video: melting and disappearance of glaciers, torrential rains, extreme draught, changes to biodiversity: whale death, monkey extinction, damage to coral reefs, industrial pollution which causes throat aches and illness, deforestation, fires and more.

The following are actions which we can all take in order to limit climate change that impacts the environment:
· Saving on electricity – if we use less electricity, the electric company will produce less electricity, less fuel will be burned, and less co2 will be emitted into the atmosphere.
How?
· Turn off all electricity sources not in use.
· Use economical lightbulbs and environmentally friendly electrical appliances.
· Hang laundry to air-dry.
· Heat water with the sun-heated water tank.
· Turn on air conditioning at 25 degrees.
· Change out old and inefficient electrical appliances for new, more energy-efficient ones, i.e. appliances that are efficient and save on electricity
· Limit use of private vehicles.
· Less fuel will be burned, so less co2 will be emitted into the atmosphere:
· Carpool and use public transportation.
· Ride bicycles and walk instead of driving short distances.
· Check that your cars are working properly and not using more gas than necessary.
· Drive gas-efficiently.
           
· The amount of co2 emitted by human activity can still be limited:
Through the following activities: planting forests, groves and gardens.  Installing solar panel systems.

Behavior Modification Assignment:
Student grouping: Groups
Goal: The students will spread information about Extreme Climate and advocate behaviors to limit the phenomena in their communities.
Divide the class into groups and instruct them to write an explanation sheet about what Extreme Climate is, what its causes are, and to include a list of “Dos and Don’ts” for limiting human impact of climate change.

Presentation of finished products in class – the students will present their ideas to the class.
The class can make one shared document.



Homework: Climate Partners
Instruct the students to select 2-3 activities that they and their families will perform in order to limit their part in climate change.

At home the students will share their selections with their families and teach them proper behavior.
It is suggested that you create a class / school space for a forum on Extreme Climate.  The students will hang pictures depicting themselves and their families performing their selected actions for limiting climate change to the forum.
We suggest holding an exhibition of the photos.


D. Closing: Reflection
Personal Reflection (Addendum 4)
Summarize what you learned in the unit.
· What interested you during the lesson?
· Did you have difficulties during the lesson? What were they? How did you overcome them?
· What actions will you take after studying this unit?
· What is the importance of these actions?
	




Group Assignment:
· Break into groups and pick one of the Extreme Climate phenomena you saw in the slideshow.
· Collect information about the phenomenon from different sources/ from the information cards your teacher gave you.
· Input all the information in the proper slide in the group slideshow / in the chart on the worksheet.
· Present the information on the slide / on the worksheet with the following points:
A. Name of phenomenon;
B. Causes of phenomenon;
C. Location of occurrence;
D. Damage caused to the environment by the phenomenon;
E. Ways to limit the damage it causes;
F. Information sources used (if you did not only use the information card).

· Prepare to present the information about the phenomenon you researched to the class.
· Use the information gathered by your friends about other Extreme Climate conditions to fill in the spaces on your worksheet.

Group work following the class presentation
1. Look at the table on the summary page and write:
   a. What do all the phenomena have in common?
   b. What is different between the different phenomena? 
2. Summarize what you can conclude from the table about:
   a. The location in which the phenomena occur.
   b. The phenomena’s causes and their damage to the environment.
   c. Which phenomena do you think are impacted by human behavior?
   d. What did you learn from this assignment?

Individual Viewing Assignment
Watch the video and write in your notebooks:
A. Which Extreme Climate conditions appear in the video.
B. What are the causes of Extreme Climate that are described in the video?
C. Three actions that you can take in order to limit climate changes that effect the environment.



























































Group Assignment:
A. Break into groups.
B. Write a short explanation of what Extreme Climate is and what its causes are.
C. Write an instructional “Dos and Don’ts” list to help limit human influence over Extreme Climate conditions.




Homework – Climate Partners
Select 2-3 tasks that you and your family will perform in order to limit human input to climate change.












Summation and Reflection: Personal Assignment / Worksheet (Addendum 4)

Summarize what you learned in the unit.
What interested you during the lesson?
What difficulties did you have during the lesson?

Application:
What actions will you take as a result of the lesson?
What is the importance of these actions?

	
	Addenda:
	- 1: Photographs of Extreme Climate.
- 2: Information cards about extreme phenomena.
- 3: Summarization table of Extreme Climate conditions.
- 4: Summary of Personal Assignment.
- 5: Information for teachers about Extreme Climate in Israel and the world.
- 6: Online sources about Extreme Climate 


Additional materials for Extreme Climate lessons on the Sustainability Education website







 







Addendum 1 

Photographs of Extreme Climate
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Addenda
Summarization Table: Extreme Climate Phenomena

1. On the following table, list the information that you gathered from your friends following the Extreme Climate Phenomena presentations:
	Ways to Limit the Damage
	Damage to the Environment
	Location of Occurrence
	Causes
	            Traits
 Name

	 





 
 
	 
	 
	 
	 Torrential Rain

	





 
	 
	 
	 
	 Heatwave / Extreme heat waves

	 






 
 
	 
	 
	 
	 Haze

	






 
 
	 
	
	 
	 Strong winds: Hurricane / Tornado

	



 
	 
	 
	 
	 Fires

	



	
	
	
	Glacier Melting


2. Look at the table and mark, using one color, all the traits that the various phenomena have in common.  What are these common traits? _______________________________________________________________________________________________________________________________________________________________________________________________ 
3. Look at the table and mark, using a different color, the differences between the phenomena.  What is different between them?
________________________________________________________________________________________________________________________________________________________________________________________________ 
4. Summarize what can be concluded from the table about:
 A. The location in which the phenomena occur: ________________________________________________________________ 
B. The causes of the phenomena: 
_________________________________________________________________
      C.  Which phenomena do you think can be prevented / reduced by human behavior? How?
_________________________________________________________________________________________________________________________________________________________________________________________________________

D. What did you learn from this assignment?



Addendum: Summary- Individual Assignment

1. What did you learn in the lesson? _________________________________________________________________________________________________________________________________________________________________________________________
2. What interested you during the lesson?
______________________________________________________________________________________________________________________________________
3. What difficulties did you have during the lesson?
______________________________________________________________________________________________________________________________________
4. What actions will you take as a result of what you learned?
_________________________________________________________________________________________________________________________________________________________________________________________________________
5. What is the importance of these actions?
__________________________________________________________________________




Addendum – Information for Teachers about Extreme Climate in Israel and the World

There is now widespread global agreement that climate change is taking place on Earth.
In recent years we have witnessed a high rise in air temperature, near-surface temperature and sea temperature (since 1850, the year in which temperature measurements began on Earth).
The forecast for the 21st century in the world as a whole and in the Mediterranean basin in particular heralds an average rise in temperature of 2.2 to 5.1 degrees Celsius, a decrease in precipitation of 4 to 27 percent, an increase in the intensity of extreme rain events, an increase in the number of heat waves, and more.

As a result of climate change and the considerable pressure of the population on natural resources, significant implications for resources, economic sectors, and socioeconomic sectors are expected in the coming years.
As a result of the changes, there are two possible responses for preventing or reducing damage to natural, human and property resources: a recession in greenhouse gas emissions and preparedness. 
The importance of preparing for these changes is also expressed in joint projects (such as the ERA NET CIRCLE project, the European Union’s project for the coordination of climate change research programs (http://www.eera-circle.net) in which Israel is a partner), and in climate conferences taking place in different parts of the world.
The first climate conferences took place in 1979 in Geneva. 
In 1998, the Intergovernmental Panel on Climate Change (IPCC) was established by the United Nations. More than 250 countries from around the world are partners in it. In its most recent publication, in 2013, it foresaw an increase in heat waves and extreme rainfall.
At the last and largest climate conference, which took place in Paris in December 2015, it was decided to reduce greenhouse gas emissions. Each country set its own goal within the aim of finding a global solution to the problem of global warming. 

In Israel
Through monitoring and research in recent years, we have witnessed climate change in many areas. For example: a warming of about 2 degrees compared to the 70's, an increase in the number of heat events, an intensification in seasonal and daily rains, a hotter summer and a colder winter, the rate of increase of the Mediterranean water level by 10 mm per year, and more.
 The future predicts a continuation of the trend of changes: an average temperature rise of about 5 degrees by the end of the 21st century, a decrease in rainfall by 20 mm by 2050, an increase in the number and frequency of extreme climate events such as severe drought, floods, heatwaves and more.
 
Climate change has different and significant implications in many areas: water, sea and coastal, agriculture, biodiversity, energy and public health.
In light of this data, the Ministry of the Environmental Protection issued interim recommendations for preparation for these changes in all areas.
Examples of recommendations include water conservation and pollution prevention, improvement of water infrastructure, drainage and sewage, prevention of sea pollution, protection of coastal cliffs, erosion reduction, development of a forecasting model for crop development, increasing energy efficiency in city planning and building, the nature and forest reserves interface, prevention and treatment of forest fires. In the field of health, advocacy regarding possible damages and training of experts, and the provision of vaccines. And more.

Working from the sources:

1.  Ministry of Environmental Protection- The Chief Scientist’s Office: Israel’s Preparation for Global Climate Change, June 2008
2.      Climate change in Israel, The Meteorological Service’s findings, March 2015
3.      Trends in Extreme Weather Events in Israel, the Meteorological Service, September 2016

 
  
Addendum 6 – Online Sources about Extreme Climate

	No.
	Source
	Topic

	31
	YNET Environment – Dr. Nimrod Epstein
	Some facts about global climate change

	32
	Ministry of Economy and Industry
	Climate Change Preparation

	33
	Mako
	How is Israel Preparing for Extreme Climate Change? ?

	4.
	Brainpop
	Torrential Rains

	5
	Eureka
	Torrential Rains in the Desert

	6
	Language Department 
	Text in Languages about Downpours

	7
	Pacific TWC
	Earthquakes of the First 15 Years of the 21st Century

	8
	Academic Paper
	Overview of Extreme Events in Israel / The Meteorological Service (Paper)

	9
	Article
	Scientists are trying to save planet Earth from danger

	10
	Davidson Institute
	The Israeli heatwave, Global Warming and extreme heat waves  

	11
	Eureka
	Haze

	12
	
	

	13
	Ha’Aretz, Yotam Feldman
	Global Warming, but maybe it’s all too late 

	14
	Davidson Institute
	Hurricane Storms

	15
	Brainpop
	Hurricane

	16
	Sababa
	Hurricane

	17
	nrg
	The Storm is Already Here: Floods in Central Israel, Snow in the Hermon

	18
	Davidson Institute
	Fires

	19
	CET
	Fires

	20
	JNF
	Fires

	21
	Davidson Institute
	Glaciers (Video)

	22
	Sababa
	Glacier Warming

	23
	CET
	Tsunami(Waves)

	24
	Brainpop
	Tsunami

	25
	Youtube
	Tsunami Drill

	26
	Flowchart, Ha’Aretz
	Geo-Engineering Suggestions

	27
	Academic Paper in the Digital Newspaper, Angles, Dr. Daniel Madar 
	The Forecast: Earthquakes and Volcano Eruptions

	28
	City of Haifa
	How will you know what to do? Guidelines for preparing your house and family for crises and emergencies

	29
	Knowledge Center – Papers about climate change
	Knowledge Center for Climate Change preparedness – Report 1


	30
	Zafrir Rinat, Ha’Aretz
	Crazy Weather and Global Warming

	31
	Environmental Protection Website
	Preparation for Climate Change

	32
	Ministry of Environmental Protection – Office of the Chief Scientist 
	Israel’s Preparation for Global Climate Change


	33
	Ange – News Agency for Science and Environment
	The Children of Climate Change

	34
	Gordon College – Ehud Kalfon
	Extreme Climate and Fires 

	
	
	

	
	Videos:
	

	1
	Youtube
	The Troublesome Truth – Elle Gur

	2
	Channel 2
	Extreme Weather – Prof. Dani Rabinovitz

	3
	Tonight at Six – Channel 1
	Extreme Weather – Prof. Dani Rabinovitz

	4
	Netanya Academic College
	Another Extreme Change in Weather – Adv. Tzipi Issar Itzik

	5
	Paris Climate Conference - Educational
	A Historic Treaty at the Paris Climate Conference

	6
	Channel 2
	Warming of Planet Earth

	7
	National Geographic
	Planet Earth is Warming Up

	8
	Channel 2 News – Assaf Yehezkeli
	DiCaprio Tries to Save Planet Earth / Before the Flood

	9
	The Hebrew University, Jerusalem
	Why 5775 / Can Global Warming be Stopped – Prof. Menahem Luria
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מטלות צפייה:

התבוננו בתמונות שלפניכם וענו על השאלות הבאות:

א.  אלו תופעות אתם מזהים בתמונות? כתבו במחברת או בגיליון השיתופי

ב.  מה, לדעתכם, משותף לכל התופעות?







































       



























































































     דיון   

אילו תופעות זיהתם בתמונות? הצגת הגיליון השיתופי/ריכוז התופעות על הלוח.

האם נחשפתם בעבר/שמעתם/ראיתם/הייתם עדים לתופעות כאלה? אילו מהאירועים/מהתופעות יכולות להתרחש בישראל?

כיצד נקרא בשם כולל לכל האירועים והתופעות הללו?















הגדרה לאקלים קיצון

מזג אוויר סוער הוא מזג אוויר המתרחש במידה חזקה מהרגיל.



מצב מזג האוויר הזה מוגדר על ידי השירות המטאורולוגי ככולל:

שיטפונות, הצפות, שרפות, סופות,  רעידות אדמה, יובש קיצוני ועוד.



שינוי אקלים גלובלי - מכון דוידסון
עשור של אסונות טבע - סרטון
הרס קרחוני פטגוניה - יוטיוב

















משימה קבוצתית: חקירה על מצבי אקלים קיצון

-התחלקו לקבוצות ובחרו את אחת התופעות של אקלים קיצון אליהם נחשפתם במצגת. 

- אספו ועבדו את המידע על התופעה מתוך מקורות מידע מגוונים/מתוך קטעי מידע שתקבלו מהמורה. 

- את המידע רכזו בשקופית המתאימה במצגת השיתופית/בטבלה שבדף העבודה.

-כתבו את המידע במקום המתאים בשקופית/בדף העבודה: 

       א. שם התופעה.     
ב. הגורמים שגרמו לתופעה.                   			                                                                                      ג. מקום התרחשות התופעה.   					

       ד. תארו את הפגיעה שנגרמת לסביבה בעקבות התופעה.			     ה. כיצד ניתן לצמצם את הפגיעה מהתופעה?  				
 ו. כתבו את מקורות המידע בהם השתמשתם (במידה ולא השתמשתם בכרטיסיות המידע).

- בסיום העבודה כל קבוצה תציג את המידע שריכזה על התופעה בפני תלמידי הכיתה.                                          - השלימו מחבריכם מידע אודות מצבי אקלים קיצון שונים בטבלה שבדף העבודה.













מצורפת המצגת ללומדים



דיון בעקבות ההתנסות:

התבוננו בטבלה שבדף הסיכום וכתבו:

      א. מה משותף לכל התופעות? 

      ב. מה שונה בין התופעות?

2.   סכמו, מה ניתן להסיק מהטבלה אודות:

     א.   מקום ההתרחשות של התופעות.

     ב.   הגורמים לתופעות והפגיעה שנגרמת לסביבה בעקבות התופעות. 

     ג.   אלו תופעות, לדעתכם, האדם יכול למנוע/לצמצם על ידי התנהגותו? כיצד?











לפני המבול - לאונרדו דיקפריו

צפו בסרטון שפורסם באתר "מאקו", חדשות ערוץ 2, "לפני המבול" של ליאונרדו דיקפריו, המתאר  תופעות וגורמים להיווצרותו של אקלים קיצון,  ובצעו את המשימות הבאות:



א. ציינו את מצבי האקלים הקיצון המופעים בסרטון.

ב. כתבו מהם הגורמים להיווצרות אקלים קיצון המתוארים בסרטון.

ג. כתבו שלוש פעולות שאתם יכולים לעשות בכדי לצמצם את שינוי האקלים המשפיעים על הסביבה. 















משימה קבוצתית

א. התחלקו לקבוצות.

ב. הציעו דף הוראות "עשה ואל תעשה" כדי לצמצם את השפעת האדם על חלק ממצבי אקלים קיצון.

ג. העלו רעיונות כיצד להפיץ/לפרסם את המידע הלאה לחבריכם, משפחתכם ולקהילה.













נאמני אקלים

מטלת בית:

בחרו ותארו בכתב 2-3  משימות שאתם ומשפחתכם מתחייבים לעשות כדי לצמצם את השפעת האדם על שינוי האקלים.













סיכום: משימת הערכה אישית

בחרו תופעה אחת שהשפיעה עליכם באופן מיוחד וציינו מדוע היא השפיעה עליכם.

מה עורר בכם עניין בעת הלמידה?

אילו קשיים חוויתם במהלך הלמידה?

אלו פעולות תבצעו בעקבות הלמידה?

מה חשיבותן של פעולות אלו?

סכמו מה למדתם ביחידה.











למידה  פוריה!
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