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	Topic of the lesson
	Math and Art – Functions Properties

	Link to Miro Board
	https://miro.com/app/board/uXjVORB5kAw=/?share_link_id=852166869168

	Authors
	Ignat Cristina, Chișiu Gabriela (Romania)

	Duration of the lesson
	1 teaching hour (50’)

	Total hours of work 
(preparation, evaluation, etc.)
	10 hours (preparation 2 hours, teaching 1 hour, realization of projects 6 hours, evaluation 1 hour)

	Description of learning environment
	The mathematics lab;  The lesson plan can be adjusted for online teaching using Microsoft Teams platform and Miro Board. 


	Form of study (in person/online/hybrid)
	In person/online/hybrid

	Language
	Romanian

	Target group
	10th grade students

	Objectives
	· Using Desmos for drawing functions graphs
· Analyzing graphs for recognition of the parity, monotony, bijectivity, intersection of the graph with the axes
· Comparing the properties of certain functions
· Processing the information illustrated by the graph of a function in order to deduce some of its algebraic properties

	Learning outcomes
	Students can:
· Interpret, based on the graphic reading, the algebraic properties of the functions
· make a drawing on a given topic using the graph of the studied functions

	Recourses, materials used
	· Desmos application from  https://www.desmos.com/calculator
· Working sheets
· ACCED toolkit from https://accedproject.org/ 
· Miro board
· Microsoft Teams
· YouTube
· Computer and projector for presenting 


	Methods/environments/tools used
	Methods and tools: Non-Violent Communication,  Scrum, Liberating Structures, PBL 
Environments: Math lab / Microsoft Teams platform for when online

	How Lego, Liberating Structures, Non-Violent Communication is used
	Liberating Structures: 1-2-4 for All for completing worksheets
Agile Scrum (definition of done, working agreement, team cooperation);
Non-violent communication: students choose a face which refletcs their state of mind, group work - collaboration

	Assessment methods
	Feedback provided by the teacher and colleagues when presenting the worksheets
PBL (project-based learning) evaluation

	Types of certificate (list of badges – name and short description)
	Badge 1 – The Drawer – uses Desmos for drawing functions graphs https://badgr.com/public/badges/-IRYL6yeRw2cAt5vAZfVKQ
Badge 2 –The Interpreter -  deduces some of algebraic properties of function by interpreting their graphs               https://badgr.com/public/badges/0sqN5BIqSpSlMk7ygQzXYQ
Badge 3 – The Analist – compares the properties of certain functions https://badgr.com/public/badges/evJiGjgVR3ybAH0xSa5tMw
Badge 4 –The Artist – makes complex drawings using the graphic representation of functions
 https://badgr.com/public/badges/JEPittITSaGfuVPv5MRU2Q

	Badge earning criteria
	Badge 1 – The Drawer – has drawn elementary functions graphs
· Badge 2 –The Interpreter – has deduced the parity, monotony, bijectivity, intersection of the graph with the axes using the graphs
Badge 3 – The Analist – has analised the properties of certain functions depending on some parameters
Badge 4 –The Artist – has drawn creative, complex drawings by using Desmos

	Summary of the transformation (changes that were made in teaching)
	Function properties are abstract, and their graphical representation provides useful intuitive support. Non-violent communication is used in the warm-up activity, where students are asked to choose a mood that helps to relax the atmosphere. Moreover, the interpretation of these drawings makes the transition to the contents to be updated and applied. Instead of the teacher presenting the students the properties of the four types of functions, they discover them in working groups by interpreting the graphs of the functions. In a group, students work according to the 1-2-4-All Liberating structure. PBL (project-based learning) is also used to carry out the assessment. Students are asked to make a drawing related to a given topic, using at least fifty lines representing graphs of some studied functions. The Agile/Scrum strategy is used in Team cooperation, also in each sprint, where tasks are related to the definition of done, The changes comes using exercises and methods described on the project’s website https://accedproject.org/ . 

	+ extra material (videos, photos, worksheets, etc.)
	https://youtu.be/QfjoWg0u4HQ
https://youtu.be/GwTVV4crgeY
https://www.desmos.com/calculator/ifm2jtmx7k
https://www.desmos.com/calculator/qpjlifrajm
https://www.desmos.com/calculator/hberrtmvoy
https://www.desmos.com/calculator/x4zbudbyvo
https://www.desmos.com/calculator/lywtnunvv4
https://www.desmos.com/calculator/yicmpyslfy


