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LESSON PLAN

Title		
ARCTIC ISSUES: GLACIERS     



[image: PÅ�atek Å�niegu, PÅ�atek, Å�nieg, Zima, MrÃ³z, Holiday]
Licenses – Creative Commons      [image: Znalezione obrazy dla zapytania cc by]
[image: PÅ�atek Å�niegu, PÅ�atek, Å�nieg, Zima, MrÃ³z, Holiday]Attribution CC BY. This license lets others distribute, remix, tweak, and build upon your work, even commercially, as long as they credit you for the original creation. This is the most accommodating of licenses offered. Recommended for maximum dissemination and use of licensed materials.
Subject
[image: PÅ�atek Å�niegu, PÅ�atek, Å�nieg, Zima, MrÃ³z, Holiday]Geography
Topic
· Polar regions
· climate change
· [image: PÅ�atek Å�niegu, PÅ�atek, Å�nieg, Zima, MrÃ³z, Holiday]scientific research
· Paleoclimatology 
Aim of the lesson
Student will:
· Understand how glaciers are formed, name types of glaciers and their elements
· interpret research results (mass balance of glaciers)
· recognize landforms related to glaciers
· describe how glaciers are influenced by climate change
· name research methods in glacier studies
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Trends  http://www.allourideas.org/trendiez/results
· STEM learning
· GAME-based learning and gamification
· Virtual learning assistant
· Project-based learning
[image: PÅ�atek Å�niegu, PÅ�atek, Å�nieg, Zima, MrÃ³z, Holiday] 

Age of students
· 13-16 (basic material)
· [image: PÅ�atek Å�niegu, PÅ�atek, Å�nieg, Zima, MrÃ³z, Holiday]17-19 (basic + advanced material)
Time
· Preparation time: 45 minutes (teacher); 30 minutes (all students); 45 minutes (volunteers)
· Lesson duration: 45 minutes (alternatively: 60 minutes, depending on duration of lesson unit)
· Homework: 35 minutes
· Follow-up lesson: 30 minutes (not obligatory; alternatively, in case of 90 minutes session (science club or 2 units combined – all activities during 1 session)
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Teaching materials and tools
Online:


	Polarpedia.eu

	GLACIER

	ABLATION
	ACCUMULATION


	ACCUMULATION

	ABLATION STAKES

	SUPRAGLACIAL DEBRIS
	SURGE


	TRIBUTARY GLACIER
	ELA
	
GLACIER MASS BALANCE

	CALVING




Educaplay: 
https://www.educaplay.com/learning-resources/4333671-glaciers.html
 [image: C:\Users\awielgopolan\Downloads\Screenshot (96).png]
Kahoot.it: QUIZ (7 questions, 20 seconds for an answer, individual or team mode) –smartphones/tablets/computers required
https://play.kahoot.it/#/?quizId=538639f5-c722-4431-b1c3-6d6009c9e1a5 [image: C:\Users\awielgopolan\Downloads\frame (3).png]

Offline: 
	FOR THE EXPERIMENT 1
	Ice cubes
	Modelling clay

	tray
	sand
	Paper towels



	FOR THE EXPERIMENT 2
	Blue colouring
	water

	cup
	freezer
	Wax paper/baking paper

	Cooking oil/spray
	flour
	



Provide each student with a cup and have them fill the cup with some dirt, gravel, and blue-colored water. Label the cups with their names and have them place them in a freezer until the next day. Day 2 1. Have students collect their glaciers from the freezer and divide into groups of four. 2. Supply each group with a baking sheet sprayed with cooking spray and approximately 2 cups flour. 3. Students sprinkle the flour over the baking sheet to create a uniform land surface. 4. While they were doing this, the glacier has had some time to melt making it easier to remove from the plastic cups. 5. Have students line up the glaciers on one end of the baking sheet land scape and push them across. Remove the glaciers (as if they melted) and discuss the tracks left in the flour. 6. Have students draw a picture of what the glacier paths look like and label places where the material was removed and deposited.
[image: PÅ�atek Å�niegu, PÅ�atek, Å�nieg, Zima, MrÃ³z, Holiday]
21st century skills http://www.p21.org/our-work/p21-framework
· Critical thinking and problem solving
· Global awareness
· Environmental literacy
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Activities
VERSION 1
	
	Name of activity
	Procedure
	Time
	Resources

	
	
	
	
	

	
	2
BEFORE THE LESSON – PREPARATION ACTIVITY for 2-4 volunteers
	2-4 volunteers prepare an experiment according to scenario (at school or at home) – 2 groups, 2 experiments
	
	

	
	3
BEFORE THE LESSON-PREPARATION ACTIVITY for 10 students
	10 students prepare short (3’) oral presentations regarding 5 following topics (FUN FACTS about glaciers) – 2 students per topic:
· How to spot a “fake” glacier ice?
· Can ice be warm?
· Why are glaciers blue?  
· Was Mr. Iceman cold-hearted?
· Meet the ice worms!
	25’
	Materials for teachers PAGE 11

Additional resources (research by students)

	DURING THE LESSON

B
	1
Preliminary questions
	Students write their answers to 3 short questions and verify their answers during the lesson

How are glaciers formed?
Where can we find them
Why are they important?

	1’ (3’)
	

	
	2
Introduction
	Presentation (by teacher using ready .ppt or video recording
with ……………)
	15’
	

	
	3
Short presentations by students 
	5 students (drawn out of 10) – each topic (FUN FACT) presented once
	10’ (15’)
	

	
	4
Working with resources:
	Students are divided into 10 groups (1-3 students per group),
each group obtains a topic to work on and a set of materials:

WHAT IS MASS BALANCE OF GLACIERS AND WHAT’S THE RELATION BETWEEN MASS BALANCE OF GLACIERS AND CLIMATE CHANGE?

HOW DOES CLIMATE CHANGE AFFECT GLACIERS 

WHAT ARE THE CONSEQUENCES OF MELTING GLACIERS?

WHAT ARE MAIN LANDFORMS RELATED TO GLACIERS?

HOW DO SCIENTISTS STUDY GLACIERS?

WHY DO SCIENTISTS STUDY GLACIERS?


	9’ (15’)

	Materials for teachers PAGES 2,3,4,7,8,9,10


Animations

	
	5
Discussion
	How does climate change affect glaciers and what are the consequences? + Mind map creation https://www.lucidchart.com or black/whiteboard or flipchart
With help from mind map included in syllabus
	10’ (2’)
	

	
	6
Presentation of experiments
	· Ongoing during  the lesson
	---
	

	HOMEWORK

C
	1
Homework for students
	Worksheet tasks
	At home – 35’
	

	FOLLOW-UP LESSON

D
	1
HOMEWORK CHECK-OUT
	Discussing problematic issues
	10’
	

	
	2
KAHOOT QUIZ
	Checking students’ knowledge from previous classes
	5’
	Ready to use kahoot quiz, mobile devices or computers

	
	3
3 drawn groups present results in short

	WHAT IS MASS BALANCE OF GLACIERS AND WHAT’S THE RELATION BETWEEN MASS BALANCE OF GLACIERS AND CLIMATE CHANGE?

HOW DOES CLIMATE CHANGE AFFECT GLACIERS 

WHAT ARE THE CONSEQUENCES OF MELTING GLACIERS?

WHAT ARE MAIN LANDFORMS RELATED TO GLACIERS?

HOW DO SCIENTISTS STUDY GLACIERS?
 (based on previous analysis, 5 minutes each)
	15’
	



VERSION 2
	
	Name of activity
	Procedure
	Time
	Resources

	
BEFORE THE LESSON
 A
	1
PREPARATION ACTIVITY FOR ALL STUDENTS
	Students watch video recording with presentation by glaciologist, 2 animations
and try to fill in the worksheet
	45’
	Video recording, animations, Worksheet for students

	
	2
PREPARATION ACTIVITY for 10 students
	10 students prepare short (3’) oral presentations regarding 5 following topics (FUN FACTS about permafrost)-2 students per topic:
· How to spot a “fake” glacier ice?
· Can ice be warm?
· Why are glaciers blue?  
· Was Mr. Iceman cold-hearted?
Meet the ice worms!
	25’
	Materials for teachers PAGE 9

Additional resources (research by students)

	
DURING THE LESSON
B
	1
Checking level of knowledge 


	[bookmark: _GoBack]EDUCAPLAY CROSSWORD activity solved together, with necessary clarifications
	5’
	

	
	2
Working with resources
	Students are divided into 10 groups (1-3 students per group)
each group obtains a topic to work on and a set of materials:


WHAT IS MASS BALANCE OF GLACIERS AND WHAT’S THE RELATION BETWEEN MASS BALANCE OF GLACIERS AND CLIMATE CHANGE?

HOW DOES CLIMATE CHANGE AFFECT GLACIERS 

WHAT ARE THE CONSEQUENCES OF MELTING GLACIERS?

WHAT ARE MAIN LANDFORMS RELATED TO GLACIERS?

HOW DO SCIENTISTS STUDY GLACIERS?



                                          
	15’  (15’)

	Materials for teachers, chosen sections from pages 2,3 4,7,8,9,10


Animations

	
	3
Short presentations by students 
	5 students (drawn out of 10)-each topic (FUN FACT) presented once
	10’ (15’)
	

	
	4
Presentation of experiment
	Discussing predicted results and scientific explanation; preparation of experiment with pre-prepared materials (box/bowl, soil with water, ice cubes, tooth picks)
	5’ (10’)
	

	
	5
Working with worksheets
	Students divided into 3-5 people teams fill in the gaps in preliminarily solved worksheet tasks, assisted by teacher;
	10’ (15’)
	Worksheet for students

	HOMEWORK
C
	1
Homework for students
	Preparing  a mind map regarding permafrost, its thawing, and its consequences
	At home – 35’
	

	FOLLOW-UP LESSON
D
	1
HOMEWORK CHECK-OUT
	Discussing mind map, creating one common result
	10’
	With help of exemplary MIND MAP provided in SYLLABUS, if needed

	
	2
KAHOOT QUIZ
	Checking students’ knowledge from previous classes
	5’
	Ready to use kahoot quiz, mobile devices or computers

	
	3
Experiment results*

	Observation of experiments results – effect of permafrost thawing, discussing how it impacts infrastructure and vegetation
	10’
	



· In version 2 in case of performing 2 lesson units on the same day, D3 needs to be performed at least 24 hours later
[image: PÅ�atek Å�niegu, PÅ�atek, Å�nieg, Zima, MrÃ³z, Holiday]
Assessment
Describe here the assessment method of the lesson, if any. For example, if you plan on assessing your students with a quiz, include here questions and answer options with colour-coding the correct answers.

############################# AFTER IMPLEMENTATION ##################################
[image: PÅ�atek Å�niegu, PÅ�atek, Å�nieg, Zima, MrÃ³z, Holiday]
Student feedback
3 jars are prepared, one marked: INTERESTING, the second – UNDERSTANDABLE, the third one – CHALLENGING.
In the box next to the jar there are post-it cards in 3 colours:
RED- for HIGH
YELLOW for AVERAGE
BLUE – for LOW
As they leave they choose 3 cards and put one into each jar, depending on how they assess the lesson. 
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