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Mathematics Lesson Plan: Mathematics Puzzles 
 

Name of the lesson: Mathematics Puzzles 
Subject: Mathematics (can be used in any other but with different duration) 

Theme/Topic: Linear equation 

Type of lesson: Lesson for exercise  

Level/Grade: First year of secondary school 

Duration: 45 min. 

General aim: Pupils are equipped with a sheet of paper collecting task solutions and a deck of 

cards collecting on one side task and on the other a part of picture. The aim is to solve the task in 

the notebook and link solution to the matching part of the picture i.e. to the task. 

Objectives  

 Learning perspective: After this lesson, students will be able to solve the linear equation 

 Skills development perspective speeding and improving the process of problem solving 

Methods/Types of activities: exercise; individual work 

Didactic materials: pre-printed images with tasks and tables with solutions 

Useful tips and recommendation for the teacher:  To choose picture with numerous details; to 

set a picture for each pupil individually 

Additional Information and Resources (if any): Picture proposed 

Correlation/Interdisciplinarity: If the  picture to be assembled is familiar to pupils it is suitable 

to ask additional questions about the picture e.g. about the author, technique, style, era, etc. 
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Lesson structure: 

Activity Teacher activity Students activity Duration 

1. Introduction  Greeting the class 
 Telling students that today we will 

practice solving linear equations  
 Explain to the students that each of 

them will receive a table with 
equation solutions and deck of cards 
collecting on one side task and on the 
other a part of picture. 
 Explain that it is necessary to solve 

every equation in the notebook. Then 
put the card in the appropriate place in 
the table, but on the way that we can 
see the picture of the card. 
 Show an example of the activity. On 

the table solve one equation. Suppose 
that the solution of equation is number 
2. Then I put that card in table at place 
where is writing number 2. 

 Greeting 
 Questions on 

Mathematical Puzzels 
and its use 

5 min. 

2. Core part 
 
 
 
 

 Share the tables on which the 
solutions are and cards on which are 
tasks 
 I come to the students and help them 

if they do something wrong. 

 Solving equation 
 Place the paper with a 

solved job in the table to 
the appropriate solution 

 
 
30 min. 

3. Final part 
(Reflection and 
evaluation ) 

  Assess achievement of pupils by 
reviewing assembled pictures or notes 
in notebooks. 
 Analyze picture; asking student: 

What you can see on the pictures? 
Where in Paris? What do you 
know about France or Paris? 

 Show the solution of each equation. 

 Discuss with teacher 
about pictures 
 Each student will receive 

a paper for which there 
are various smiles. 
Students need to round 
up a smile telling how 
they liked this lesson. On 
this paper they can write 
a comment to improve 
this activity. 

 
 
10 min. 
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Materials:  
 
 Table with solutions of the equations 

 

 
 
 

  

 
 
 

 
 

 
 
 
 
 
 linear equations that need to be solved 
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 A picture that arises after the puzzle is assembled 
 

 
 
 
 
 

 Evaluation paper 
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Mathematics Lesson Plan: Guess who? 
 

Name of the lesson: Guess who? 
Subject: Mathematics 

Theme/Topic: Sets of numbers 

Type of lesson: Lesson to teach new material  

Level/Grade: Fourth year of secondary school 

Duration: 40 min. 

General aim:  To consolidate the knowledge of sets of numbers 

Objectives  

 Learning perspective After this lesson, students will be able to distinguish between sets of 

numbers 

 Skills development perspective developing analysis, synthesis and comparison capabilities 

Methods/Types of activities: Working in groups 

Didactic materials: Cards 

Requirements/resources/settings (if any): Three pupils in every round, prepared papers with 

thesis 

Useful tips and recommendation for the teacher: Prepare at least 3-4 different stories, for 

younger students there should be more mistakes in one text 
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Lesson structure: 

Activity Teacher activity Students activity Duration 

1. Introduction  Set a task: Which set of numbers 
belong this numbers: 

? 

 Tell the students that the title of today 
hour is a set of numbers 

 Solving the default task. 
 
 
 Write the title in the 

notebook. 

 
 

5 min. 

2. Core part  To introduce students to the main 
characteristics of the set of numbers. 

 
 

 To express the axioms of a set of real 
numbers. 

 Determine the infimum, 
supremum, maximum 
and minimum for the 
given interval. 
 Discuss about topics. 

 
 

20 min. 

3. Final part 
(Reflection and 
evaluation ) 

 Divide  students in three groups. 
 Explaine the rules of the game Guess 

who?: There are 3 short texts in 
advance, about same concept making. 
One of them completely accurate and 
the other two with one or more 
mistakes. A member of each group 
comes in front of the class, takes a 
paper and reads. Next, they have to 
say whether everything written is 
correct or not and explain why 
something is incorrect. If the student 
has answered correctly his group gets 
1 point and if he explained why a 
statement is incorrect the group gets 
another point. The student which had 
all statement correct should be asked 
to explain why one of the thesis is 
correct to get second point. 
 After the game is finished, the teacher 

tells who has the most points, i.e. who 
is the winner  

 Discuss about advantages or 
disadvantages of this way of 
repetition. 

 
 Question about Guess 

who? rules. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Playing the game. 

 
 

 Discuss about 
advantages or 
disadvantages of this 
way of repetition. 

 
 
 
 

15 min. 
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Materials: 
 
 Cards 

 
 In a set of integers, 

each number has 
direct followers and 
direct predecessors. 

 Equation  
always has solution 
in set of natural 
numbers. 

 The set of real 
numbers is not 
counted. 

 A set of rational 
numbers is counted. 

 Set of prim numbers 
is infinite. 

 Number 5 is 
maximum number 
of the interval 

. 

 Number  is 
maximum number 
of the interval 

. 

 Between two 
rational numbers 
there are finally 
many rational 
numbers. 

 The set of natural 
numbers does not 
have the smallest 
element, but it has 
the biggest element. 

 The number zeros 
belongs to the set of 
natural numbers. 

 A set of rational 
numbers is a subset 
of irrational 
numbers. 

 A set of integers is 
counted. 

 Equation             
 has 

solution in a set of 
real number. 

 A intersection of 
whole and natural 
numbers is a set of 
natural numbers. 

 Number  is the 
element of a set of 
nature number. 

 A set of real 
numbers is a subset 
of a complex 
number set. 

 A set of integers 
hasn’t got the 
largest or the 
smallest number. 

 The decimals of the 
rational number 
are either the finite 
number or the 
infinite periodic 
number. 
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Mathematics Lesson Plan: Equations flowchart 
 

Name of the lesson: Equations flowchart 

Subject: Mathematics 

Theme/Topic: First degree equations  

Type of lesson: Summary and Review Lesson 

Level/Grade: Second year of secondary school, age 15/16 

Duration: 2 hours (2 lessons) at least 

General aim: to consolidate the knowledge of equations (categorize them and solve them)  

Objectives: 

- Learning perspective: the students will assess the knowledge of first degree algebra; they will 

reduce error causes. 

- Skills development perspective: speeding and improving the process of problem solving; 

improving the planning abilities. 

Methods/Types of activities: exercise; working in groups.  

Didactic materials: preprinted flowcharts 

Additional Information and Resources: Appendix to Equations Flowchart 

Correlation/Interdisciplinarity: Can be used with any STEM subject  

 
Lesson structure: 

Activity Teacher activity Students activity Duration 
1. Introduction 

 
 1st lesson: present the activity. Show 

the flowchart and examples of the 
activity. 

 1st lesson: interaction 
with teacher; questions 
on flowchart and its use. 

10 min. 

2. Core part 
 

 1st lesson: divide class in groups. 
Provide groups with flowchart for 
linear equations 

 1st lesson: start 
practicing with 
flowchart. 

20 min. 

3. Guided 
practice 

 

 1st lesson: ask students to upgrade the 
flowchart  

 1st lesson: create a new 
flowchart (for example 
from linear to rational 
equation) 

30 min. 

4. Independent 
practice 

 2nd lesson: ask students to upgrade 
flowchart to higher difficulty 
equations. 

 2nd lesson: create new 
flowcharts (systems of 
equations, irrational 
coefficient equation). 

30 min. 

5. Reflection 
and 
evaluation 

 2nd lesson: analyze the various 
flowcharts. Test them. 
 Evaluate them 

 2nd lesson: analyze the 
various flowcharts. Test 
them. 
 Evaluate them 

30 min. 
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First degree numerical equations Flowchart 

 

 

 

                                                                                                             

 

 

                                                                                                           

 

                                                                                      

 

 

                                                                                                           

                                                                                                     

 

 

 

 

 

 

 

 

                                        YES 

 

 

 

                                                                      YES            

                                                                   

                                                                                                                      

 

 
The equation 

has no solutions 

NO 
NO 

Write the equation 

There are 
brackets in 

the equation 

Remove brackets 
using distribution 

property 

There are 
fractions in 

the 
equation 

Get rid of fractions using 
least common 
denominator 

Move all terms containing x to one 
side of the equation. Change their 

sign while moving 

Move all constants to other side of the 
equation. Change their sign while 

moving 

Combine like terms 
on both sides 

Get x by dividing the 
constant by the x 

coefficient 

The x 
coefficient 

is zero. 

The 
constant 
is zero. 

The equation is 
indeterminate 

NO 

YES 

NO 

YES 
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Mathematics Lesson Plan: Toolbox for Functions 
 

Name of the lesson: Toolbox for Functions 

Subject: Mathematics  

Theme/Topic: Calculus: domain of functions 

Type of lesson: Lesson for exercising 

Level/Grade: Last year of secondary school (age 18/19) 

Duration: 2 hours (2 lessons) at least 

General aim: to assimilate and consolidate methods of determining functions domain. 

Objectives:  

- Learning perspective: with these lessons students will be able to categorize exercise; they will 

correctly use their knowledge of algebra. 

- Skills development perspective: developing the speed in solving particular exercises. 

Methods/Types of activities: working in groups. 

Didactic materials: Textbook.  

Additional Information and Resources: Appendix to Toolbox for Functions 

 
Lesson structure: 

Activity Teacher activity Students activity Duration 
1. Introduction 

 
 1st lesson: present the toolbox. Show 

an example of the activity. 
 1st lesson: interaction 

with teacher while 
showing examples. 

10 min. 

2. Guided 
practice 

 

 1st lesson: ask students to form groups. 
Assign them exercises.  

 1st lesson: start 
practicing, using toolbox 
and textbook. 

50 min. 

3. Independent 
practice 

 2nd lesson: ask students to work 
individually. Assign them a 
worksheet. 

 2nd lesson: work 
individually using the 
toolbox. 

40 min. 

4. Reflection 
and 
evaluation 

 2nd lesson: analyze the results. 
Compare with previous results. 
 Reflect on improvements (if any) 

 2nd lesson: Compare 
work in group and 
individual work. 
 Self-evaluation 
 Reflect on improvements 

(if any) 

20 min. 
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Materials: 

 

TOOLBOX 
 TOOL EXAMPLE  

1 First Degree Linear Equation 3x − 2 = 0        

2 Second Degree Linear Equation x2 − 5x + 4 = 0 
3 Binomial Equation (Higher than 2nd Degree) x3 + 27 = 0 

4 Trinomial Equation (Higher than 2nd Degree) 8x6 + 7x3 − 1 = 0 
5 Rational Equation (1st or 2nd Degree) 

 
6 Irrational Equation  
7 First Degree Linear Inequality 3x + 2 ≥ 0 
8 Second Degree Linear Inequality −9x2 + 6x − 1 ≥ 0          
9 Rational Inequality (1st or 2nd Degree) 

0
168

9
2

2

≥
++

−
xx

x  

10 Compound Inequalities (1st or 2nd Degree) 





>−
≥−

01
04

2

2

x
x  

11 Compound Inequality and Equation (1st or 2nd 
Degree)  

12 Trigonometric Linear Equation 
 

13 Trigonometric Equation in Quadratic Form  

14 Exponential Equation  
15 Logarithmic Equation 1log4 −=x  

 



                                                                                  
                                                               

The European Commission support for the production of this publication [document] does not constitute an endorsement of the contents 
which reflects the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the 

information contained therein. 
14 

 

 

Mathematics Lesson Plan: Mathematical Dance 
 

Name of the lesson: Mathematical Dance 
Subject: Mathematics 

Theme/Topic: Graphical representation of functions 

Type of lesson: Lesson for practical exercise 

Level/Grade: 12th year 

Duration: 60 min. 

General aim: Identify the graphical representation of the functions  

Objectives: Through the graphical sketch drawn with the human arms, students should be able to 

identify the actual functions of the associated real variable 

Methods/Types of activities: Group work 

Didactic materials: paper, pen, image and card game 

Requirements/resources/settings (if any): Divide the class into groups with the same number of 

elements 

Useful tips and recommendation for the teacher: Teachers should analyze and evaluate 

students’ level of knowledge in the study of graphical representations of functions; teamwork 

brings greater movement, interaction and dynamics between groups and students. Students with 

difficulties will be able to more easily identify the graphical representation of a function with its 

analytic expression; can be a game with a high degree of knowledge for the students with more 

difficulties. 
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Lesson structure: 

Activity Teacher activity Students activity Duration 

Organizational 
part  

 Greeting the class 
 Checking for absent students 
 Assesing homework  

 Greeting 
 Presenting homework 

10 min. 

1. Lesson 
opening and 
introduction 

 Introduce the game  Listen carefully to what 
you want with the game 

5 min. 

2. Core part  Presents an image where, the graphic 
representation of numerous functions 
in a fun way is evident 

 Students should 
understand the image 
associated with each 
function 

10 min. 

3. Lesson 
closing 

 Divide the students into groups and 
play a game with the various groups; 
 Without recourse to the image 

provided, the teacher presents some 
letters with representations of 
functions or with their analytical 
expressions 

 Each group will draw a 
letter and, through what 
it has removed, should 
write in a document the 
analytical expression in 
case the letter of exit is a 
graphic representation or 
vice versa 

25 min. 

4. Reflection 
and 
evaluation 

 The teacher analyzes the number of 
correct answers from each group. The 
group that gets the most correct 
answers will win the game 

 Delivery of the answers 
to the teacher; 
 Students should be able 

to identify the graphical 
representation and 
analytical expression of 
each function 

10 min. 
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Mathematics Lesson Plans: Troubleshooting 
 

Name of the lesson: Troubleshooting 

Subject: Mathematics 

Theme/Topic: Solve equations 

Type of lesson: Lesson for practical exercise 

Level/Grade: 10th year 

Duration: 60 min. 

General aim: How to Get Mathematical Results 

Objectives: Solve problems through mental calculation and apply it in solving equations 

Methods/Types of activities: Practical exercise 

Didactic materials: paper, pencil, whiteboard and marker, Image provided by teacher 

Useful tips and recommendation for the teacher: The activity involves the development of 

metal calculus; will be a tool that allows solving systems of equations with applications in 

everyday examples. Is a method fun, relaxing to develop concentration and logical thinking, but 

students with poor mental calculations may have difficulty completing the activity 

Additional Information and Resources (if any): 
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Lesson structure: 

Activity Teacher activity Students activity Duration 

Organizational 
part  

 Greeting the class 
 Checking for absent students 
 Assesing homework  

 Greeting 
 Presenting homework 

10 min. 

1. Lesson 
opening and 
introduction 

 Introduce the session plan  Listen carefully to what 
you want with the 
session plan 

5 min. 

2. Core part  The teacher asks the students to 
prepare sheets of paper and delivers 
an image with playful situations 
explaining what is intended to 
determine 

 Listen carefully the 
teacher 

10 min. 

3. Lesson 
closing 

 With the help of the teacher, the 
situation presented mathematically 
 To arrive at conclusions on the 

presented proposal and to practice 
with other examples 

 The students work 
individually their mental 
calculation and they 
make their conclusions 
writing the information 
of the problem before 
beginning to solve it 

25 min. 

4. Reflection 
and 
evaluation 

 The orientation of the teacher is 
important so that the objectives of 
each class are fulfilled 

 
 

 The teacher evaluates 
students' performance 
one by one by assessing 
logical and mental 
reasoning 

10 min. 

 



                                                                                  
                                                               

The European Commission support for the production of this publication [document] does not constitute an endorsement of the contents 
which reflects the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the 

information contained therein. 
18 

 

 

Mathematics Lesson Plan: What kind of quadrangle is it? 
 

Name of the lesson: What kind of quadrangle is it? 
Subject: Mathematics 

Theme/Topic: Geometric forms 

Type of lesson: Lesson for teaching new materials 

Level/Grade: Secondary school 

Duration: 45 min. 

General aim: To make the students aware about different types of quadrangles 

Objectives  

 Learning perspective 

After this lesson, students will be able to explain different types of quadrangles and present 

the algorithm for defining their specific types 

 Skills development perspective 

Cooperation with others, work planning, logical thinking. 

Methods/Types of activities:  

Discussion, independent investigation into knowledge, assimilation of knowledge, following an 

algorithm 

Didactic materials:  

Algorithm for determining the name of the triangle (Annex I), different triangles and quadrangles 

(either as physical objects or printed sheets). 

Requirements/resources/settings (if any): Paper sheets, pens 
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Lesson structure: 

Activity Teacher activity Students activity Duration 

Organizational 
part  

 Greeting the class 
 Checking for absent students 

 Greeting 5 min. 

1. Lesson 
opening and 
introduction 
 Getting 

student’s 
attention 

 The teacher gets students’ attention by 
introducing them to the subject and by 
asking them about different types of 
triangles. 

 The students take an 
active part in the 
discussion. 

5 min. 

2. Core part 
 Dividing the 

students into 
groups. 

 
 Working in 

groups: 
working with 
the algorithm 

 
 Working in 

groups: 
determining 
the algorithm  
 

 
 Presentation 

of the 
algorithms 
 Discussion 

and 
collaboration
: which 
algorithm is 
the best one? 

 

 The teacher divides the students into 
groups and distributes different types 
of triangles. The teacher asks the 
students to name particular types of 
triangles. 
 The teacher distributes to each group 

the algorithm for determining the 
name of the triangle (Annex I). The 
teacher asks the students to follow the 
algorithm. 
 Each group gets a few examples of 

geometrical figures (quadrangles). 
The teacher asks the students to think 
of an algorithm that, similarly to the 
triangle one could be used to 
determine the name of the quadrangle. 
 The teacher asks each group to present 

their algorithm for determining the 
names of the quadrangles. 
 The teacher asks the groups to work 

together in order to get the best parts 
from each group’s algorithm to create 
the most complete one. 

 The students in groups 
define specific names of 
the triangles based on the 
samples provided. 
 
 The students work in 

groups through the 
algorithm (Annex I) 
naming different types of 
triangles. 
 The students work on the 

algorithm that would 
allow them to determine 
the names of the 
quadrangles. 

 
 The students present 

their algorithms in front 
of the other groups. 
 The students collaborate 

in order to build the final 
algorithm for 
determining the names 
of the quadrangles 

25 min. 

3. Lesson 
closing 
 Summary 

discussion 

 The teacher writes down on the 
blackboard the final version of the 
algorithm. 

 The students wrap up the 
new knowledge they 
have gained and 
summarize the steps of 
the final algorithm. 

5 min. 

4. Reflection 
and 
evaluation 
 Lesson 

conclusion 

 The teacher asks the whole class to 
summarize the subject. 

 The students share their 
knowledge about the 
algorithm they have 
worked on. 

5 min. 
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Materials:  
Algorithm for determining the name of the triangle 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I t  has  th ree  ed ges  

YES  

Each  ed ge h as  d i f fe ren t  length  

YES  

I t  i s  a  scal ene t r ian gle  

YES  

I t  i s  an  equ i la t era l  t r ian gle  

NO 

I t  i s  no t  a  t r ian gle  

NO 

Three ed ges  h ave th e  same  len gth  

NO 

I t  i s  an  i soscel es  t r i an gle  
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Mathematics Lesson Plan: Math Pictionary 
 

Name of the lesson: Math Pictionary 
Subject: Mathematics 

Theme/Topic: Polyhedra 

Type of lesson: Assessment Lesson 

Level/Grade: Second year of Secondary school 

Duration: 45 min. 

General aim: Pupils are taking cards with an item, previously taught, on it and are to draw it for 

their group. Rest of the pupils for the group are expected to recognize and guess the item drawn. 

Objectives  

 Learning perspective: The students will assess their knowledge of geometry. 

 Skills development perspective  improving memorization, developing attention, 

developing the speed of action 

Methods/Types of activities: demonstrations; working in groups 

Didactic materials: special Pictionary cards 

Requirements/resources/settings (if any): group setting, set deck of cards with items to be 

reviewed, reorganizing the classroom 

Useful tips and recommendation for the teacher: Activity is suitable at the beginning as well 

as at the end of the lesson, required to present pupils with rules of the activity 

Additional Information and Resources (if any): 

Proposed list of items: height, orthocenter, circumcenter, symmetry of an angle, rotation, point 

symmetry, perimeter.  

Correlation/Interdisciplinarity: Art;  Physics 
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Lesson structure:  

Activity Teacher activity Students activity Duration 

1. Introduction  Telling the students that we will first 
repeat some important  concept from 
plane geometry. 
 We will repeat it with using the 

Pictionary.  
 Explain the rules of the Pictionary: 

Members of each group take turns in 
picking cards from the deck and are 
drawing picked item on a blackboard 
in under 30 sec. Other members of the 
same group are guessing the item 
drawn. If guessed correctly the group 
takes a point. In case of pupil not 
knowing how to draw an item or 
draws wrong item, the group takes a 
negative point. In one time, group can 
guess correctly more than one item. 
 Divide class in three groups.  
 Follows the course of the game. 
 After the game is finished, the teacher 

tells who has the most points, i.e. who 
is the winner.  
 Telling students that the title of 

today's hour is polyhedria 

 Greeting 
 
 
 
 
 Questions on Pictionary 

rules 
 
 
 
 
 
 
 
 
 
 
 
 Starting playing game 

 
 
 

 Writing a title in the 
notebook 

 
 
 
 
 
 
 
 

10 min. 

2. Core part  To introduce students to the basic 
concepts of polyhedra: what is 
polyherda, bridges, flat and spatial 
diagonals... 
 To introduce students to the concept 

of prism.  
 The discovery method  to  types of 

prisms . 

 Solving examples 
 
 
 
 
 Solving worksheet 

 
 
 

30 min. 

3. Final part: 
Reflection 
and 
evaluation  

 Replay of processed key terms.  
 Ask students how they liked the 

introductory repetition (Pictionary) 
 Evaluate the best group from 

introductory repetition. 

 Answering on the 
teachers questions 
 
 

 Evaluate them. 

 
 

5 min. 
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Materials:  
 
Pictionary cards 

 
TRIANGLE TRAPEZE RHOMBUS 

SQUARE HEXAGON QUADRILATERAL 

CIRCLE ORTHOCENTER PENTAGON 

OBTUSE ANGLE LINE SEGMENT 
BISECTOR 

MEDIAN 
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Mathematics Lesson Plan: Analytic Geometry Taboo 
 

Name of the lesson: Analytic Geometry Taboo 

Subject: Mathematics 

Theme/Topic: Line, Circle, Parabola 

Type of lesson: Lesson for exercise 

Level/Grade: Third year of secondary school, age 16/17 

Duration: 2 hours (2 lessons) at least 

General aim: to consolidate the knowledge of analytic geometry 

Objectives: 

- Learning perspective: the students will assess their knowledge of analytic geometry. They will 

learn new strategies for solving exercises. 

- Skills development perspective: developing analysis capabilities, improving the process of 

problem solving.  

Methods/Types of activities: exercise; working in groups. 

Didactic materials: Special Taboo Cards 

Additional Information and Resources: Appendix to Analytic Geometry Taboo 

 
Lesson structure:  

Activity Teacher activity Students activity Duration 
1. Introduction 

 
 1st lesson: present the activity. Show 

the Taboo cards and examples of the 
activity. 

 1st lesson: interaction 
with teacher; questions 
on Taboo rules 

10 min. 

2. Core part 
 

 1st lesson: divide class in groups. 
Provide groups with Taboo Cards 

 1st lesson: start 
practicing with Taboo 
Cards. 

20 min. 

3. Guided 
practice 

 

 1st lesson: ask students to show their 
strategy. 

 1st lesson: compare and 
discuss strategies. 

30 min. 

4. Independent 
practice 

 2nd lesson: ask students to build 
specific Taboo Cards. 

 2nd lesson: deal with 
other groups’ Taboo 
Cards 

40 min. 

5. Reflection 
and 
evaluation 

 2nd lesson: analyze the various 
strategies. Test them. 
 Evaluate them. 

 2nd lesson: analyze the 
various strategies. Test 
them. 
 Evaluate them 

20 min. 
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Taboo Cards 

 

1)  TARGET: find the distance of a point P(xp,yp) from a line r: ax + by + c = 0 

TABOO: do not use the formula  

 

2)  TARGET: find the intersection point of 2 lines r: ax + by + c = 0 and s: a’ x + b’y + c’ 

= 0 

TABOO: do not use the substitution method  

 

3)  TARGET: find out whether the line r: ax + by + c = 0 is tangent to the circle Γ: x2 + y2 

+ ax + by + c = 0 

TABOO: do not solve any system of equations. 

 

4)  TARGET: find the Vertex coordinates of a parabola y  = ax2 + bx + c. 

TABOO: do not use the formula involving ∆ = b2 − 4ac 



                                                                                  
                                                               

The European Commission support for the production of this publication [document] does not constitute an endorsement of the contents 
which reflects the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the 

information contained therein. 
26 

 

 

Mathematics Lesson Plan: The PI 
 

Name of the lesson: The PI 
Subject: Mathematics 

Theme/Topic: The value of PI 

Type of lesson: Lesson for practical exercise 

Level/Grade: 10th grade 

Duration: 60 min. 

General aim: Create a glass in a 3D printer with hundreds of decimals after the comma 

Objectives: Students should practice exercises that determine the value of PI such as determining 

the ratio of the perimeter to the diameter of a coin and a wheel. They will verify that 

independently of diverse values of rays and always arrive at the same result. 

Methods/Types of activities: Practical exercise 

Didactic materials: paper, pen, calculator and 3D printer 

Requirements/resources/settings (if any): knowledge of the formula of the circumference of a 

circle and mathematical results; Mastery of new technologies (3D printer). 

Useful tips and recommendation for the teacher: Creates dynamism, greater movement, 

interaction and dynamics among students; difficulties in scheduling the printing of the glass, and 

some problems may arise 

Additional Information and Resources (if any): The mathematical mystery that surrounds the 

PI is not knowing which is the last house of that number, which can be represented with several 

houses after the comma, but always determining in ellipsis; students should be computer literate 

to get the 3D printer up and running 

Correlation/Interdisciplinarity: Electronics 
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Lesson structure: 

Activity Teacher activity Students activity Duration 

Organizational 
part  

 Greeting the class 
 Checking for absent students 
 Assesing homework  

 Greeting 
 
 Presenting homework 

5 min. 

1. Lesson 
opening and 
introduction 

 Introduce the session plan  Listen carefully to what 
you want with the 
session plan 

5 min. 

2. Core part  The teacher begins the activity with 
some exercises that allow to 
determine the value of PI 

 Activity with some 
exercises that allow to 
determine the value of PI 

20 min. 

3. Lesson 
closing 

 Next, and with the help of the 
electronics teacher; 
 Orientation of all activity by teachers 

so that there are no mistakes 

 Students will program 
the 3D printer to print 
the glass with the PI 
value. 

 

25 min. 

4. Reflection 
and 
evaluation 

 Teachers help students reach their 
intended goal and evaluate their 
performance 

 Analyze the result 
obtained 

5 min. 
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Mathematics Lesson Plan: XO 
 

Name of the lesson: XO 
Subject: Mathematics 

Theme/Topic: Trigonometry equation 

Type of lesson: Lesson for exercise  

Level/Grade: Third year of secondary school 

Duration: 45 min. 

General aim: Method for gathering feedback on students’ knowledge in a certain field 

Objectives  

 Learning perspective: After this lesson, students will be able to solve trigonometry 

equation 

 Skills development perspective:  developing analysis, synthesis and comparison 

capabilities 

Methods/Types of activities: exercise, working in pairs 

Didactic materials:  worksheet (XO table and 10 tasks ) 

Requirements/resources/settings (if any): prepared worksheets, pair pupils at the same level of 

knowledge 

Useful tips and recommendation for the teacher: Set more than one game per pair in case they 

finish it earlier. 
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Lesson structure: 

Activity Teacher activity Students activity Duration 

1. Introduction  Present the game XO: Divide students 
into couples. Every couple get 
worksheet, that considers XO table 
and 5 tasks for each student. Student X 
is given task results of studnet O in 
order to check the correctness. Each 
student solves tasks randomly, if 
solved correctly, student is allowed to 
put its sign to the table; if solved 
wrongly, student is not allowed to put 
its sign to the table and the other 
player takes turn. The game continues 
until one pupil gets three of its signs 
in a row. 
 Show an example of the activity. 
 Tell the students that the title of 

today's hour is Homogenus 
trigonometrial equations. 

 Questions on XO rules 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Interaction with teacher 

while showing examples. 
 Write a title in the 

notebook.  

 
 
 
 
 
 
 
 

15 min. 

2. Core part  Explain what are homogenus 
trigonometrial equation on one 
example. 
 Divide worksheet with homogenus 

trigonometrial equations which 
students need to solve. 
 I come to the students and help them 

if they do something wrong. 
 

 
 

 
 Solve the equations from 

worksheet. 

 
 
 
 
 

20 min 

3. Reflection 
and 
evaluation 
 

 Analyze woorksheet, discusion. 
 

 

 Each student should 
draw a smile that will 
describe how he liked 
the introductory activity. 

 
 

10 min. 
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Materials: 
 
 Worksheet 

 

     

     

     

     

     

 
 

Student X Student O 
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 Results of equations: 
 

Student X Student O 
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Mathematics Lesson Plan: Trigonometric Mental Steps 
 

Name of the lesson: Trigonometry Mental Steps 

Subject: Mathematics 

Theme/Topic: Trigonometry 

Type of lesson: Assessment Lesson  

Level/Grade: Fourth year of secondary school, age 17/18 

Duration: 60 min. at least 

General aim: to assimilate trigonometry data and formulas  

Objectives: 

- Learning perspective: the students will assess the knowledge of trigonometry. 

- Skills development perspective: improving memorization; achieving a personal learning 

method.  

Methods/Types of activities: discussion; working in groups. 

Correlation/Interdisciplinarity: can be used with any subjects involving formulas and data 

 
 

Lesson structure:  
 

Activity Teacher activity Students activity Duration 
1. Introduction 

 
 Present the activity. List trigonometric 

principles, formulas, data. 
 5 min. 

2. Core part 
 

 Divide class in groups. Show some 
mnemonics. 

 Start discussing on 
personal way of 
memorizing. 

15 min. 

3. Independent 
practice 

  Compare different 
learning styles.  
Optimize memorization. 

15 min. 

4. Reflection 
and 
evaluation 

 Discussion, reflection, evaluation.  Each group brings its 
contribution. Discussion, 
reflection, evaluation 
following. 

25 min. 
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Mathematics Lesson Plan: Bar Graphs & Pie Charts 
 

Name of the lesson: Bar graphs & Pie charts 
Subject: Mathematics 

Theme/Topic: Analyze and display data by using Bar graphs & Pie charts  

Type of lesson: Lesson for teaching new materials 

Level/Grade: Secondary school 

Duration: 2 hours 

General aim: To develop skills for understanding the difference between bar graphs & pie 

charts. Ensure the students also know which method is easier to use for specific data.  

Objectives  

 Learning perspective: After this lesson students will understand how and with which data 

to use bar graphs and pie charts 

 Skills development perspective: Synthesize information from a range of sources, 

developing analysis, improving the process of problem solving, working under pressure, 

developing creativity 

Methods/Types of activities: exercise; working in groups 

Didactic materials:  

 Two different graphs for each group (one with data provided and the second one empty)  

 Graph with example – students have to present their answers  

 Blank graph – students have to write the question, possible answers and present all data on 

the graph  

Requirements/resources/settings (if any): Students will sit in 2 groups so the tables could be 

organized already the way that they can sit all together around the tables. 

Useful tips and recommendation for the teacher: It would be interesting to give each group 

one example form the other group so they can also select which graph is for them and which one 

is for the other group. Due to that they will already learn both methods to present data but focused 

on the one they are assigned.  
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Lesson structure: 

Activity Teacher activity Students activity Duration 

Organizational 
part  

 Greeting the class 
 Checking for absent students 

 

 Greeting 
 Presenting homework 

10 min. 

1. Introduction 
 

 1st lesson: present the topic, small 
introduction to the lesson. Show some 
examples of specific topic – graphics  

 Interaction – questions 
about new topics and 
examples  

15 min. 

2. Core part 
 

 1st lesson: divide class in two groups 
or more. Minimum 8 – maximum 10 
people in one group. Important to 
have groups responsible for bar graph 
and pie chart.  

 Lesson: start 
participating and making 
groups 

5 min. 

3. Guided 
practice 
 

 1st lesson: ask students to put data on a 
proper graph and ask to create one 
extra with the data they create 
between each other. (everyone needs 
to give their opinion). Inform students 
that they will share their works on the 
next lesson. Assist students with 
general advices but do not solve their 
problem by giving exact answer.  

 Create a graphic with 
data provided and one 
extra with new data 
created by them.  

30 min. 

4. Independent 
practice 

 

 2nd lesson: ask students to share their 
work and ask to explain their example 
to the other group. Correct if the data 
is wrong or explanation is not correct. 

 

 Share their work, explain 
their example, ask 
questions 

30 min. 

5. Reflection 
and 
evaluation  

 2nd lesson: analyze the various 
examples, questions and feedback 
from both groups. Evaluate and give 
tips for the next activity.  

 All together create two 
different examples (for 
example holidays plan)  

20 min. 
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BAR GRAPHS GROUP: 
 
1) Ask people around in your group about their favourite colour and create a bar graph 

 
 
 
2) Create one question and possible answers, collect information from all students in 
your group and present data on the bar graph. 
Possible questions that you can use or create your own: 
Ø Favourite pizza 
Ø Favourite sport 
Ø How many times you went abroad in last 1 or 2 years 
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PIE CHART GROUPS: 
1) How do you get to school? Each of you please chose only one answer. Sum and mark 
all answers together and present on the pie chart. 
v Taxi 
v Car with parents 
v By bus 
v Walking 
v Cycle 
 

 
 
2) Create one question and possible answers, collect information from all students in 
your group and present data on the pie chart. 
Possible questions that you can use or create your own: 
Ø Favourite pizza 
Ø Favourite sport 
Ø How many times you went abroad 
Ø Your favourite colour 
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Mathematics Lesson Plan: The World with and without Mathematics 
 

Name of the lesson: The World with and without Mathematics 
Subject: Mathematics 

Theme/Topic: The Importance of Mathematics in Everyday Life 

Type of lesson: Research work 

Level/Grade: 10th year 

Duration: 60 min. 

General aim: Through the presentation of an image provided by the teacher, the students should 

internalize the importance of mathematics in the development of society. 

Objectives: Identify in life situations the importance and application of mathematics and make 

students aware that mathematics plays a fundamental role in the society, from a simple purchase 

of a product to the most complex situations of everyday life.  

Methods/Types of activities: Research work 

Didactic materials: Computer 

Requirements/resources/settings (if any): Important information about the subject. In the 

universe everything is based on Mathematics: the arts, the sciences, nature and life; practice in 

new technologies.  

Useful tips and recommendation for the teacher: The use of new technologies to perform a 

research work is always an asset to the student's interest, gaining more autonomy; Each student 

has their individuality and rhythm is not always the same. In the case of being a large group it is 

difficult to work with the use of computers 

Correlation/Interdisciplinarity: Spelling and Grammar 
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Lesson structure: 
 

Activity Teacher activity Students activity Duration 

Organizational 
part  

 Greeting the class 
 Checking for absent students 
 Assesing homework  

 Greeting 
 Presenting homework 

5 min. 

1. Lesson 
opening and 
introduction 

 The teacher begins the activity 
presenting an image about the World 
with and without Mathematics; 

 Listen carefully to the 
purpose of the lesson 

5 min. 

2. Core part  The teacher will give some tips about 
the application of mathematics namely 
of areas and volumes of certain 
objects; 

 The students will 
perform a research work 
on the application of 
concrete situations of 
mathematics; 

30 min. 

3. Lesson 
closing 

 The teacher evaluates the performance 
and interest expressed by the students 

 Students should present 
their findings to the rest 
of the class. 

10 min. 

4. Reflection 
and 
evaluation 

 At the end of the activity, prepare a 
synthesis to see if the students 
understood what was intended;  

 Students should be able 
to identify and value the 
use of mathematics in 
real life 

10 min. 
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Mathematics Lesson Plan: Back and Forth 
 

Name of the lesson: Back and Forth 

Subject: Mathematics 

Theme/Topic: Basic Science facts  

Type of lesson: Lesson for exercise  

Level/Grade: Secondary school 

Duration: 30 min. 

General aim: Solving math equations. 

Objectives:  

- Learning perspective: Understanding of the concepts;  

- Skills development perspective: The technique allows students to explain a concept or idea and 

share thoughts with a partner.  

Methods/Types of activities: working in pairs. 

Requirements/resources/settings (if any): Paper and pen. 

Useful tips and recommendation for the teacher: The teacher should ask students to analyze or 

argue about a concept with evidence to back up their view. 

 



                                                                                  
                                                               

The European Commission support for the production of this publication [document] does not constitute an endorsement of the contents 
which reflects the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the 

information contained therein. 
42 

 

 

Lesson structure: 
 

Activity Teacher activity Students activity Duration 

1. Introduction  Present the rules of the 
activity.  

 The students take an active 
part in the discussion. 2 min. 

 2. Core part 

 The teacher should ask 
students to analyze or 
argue about a concept 
with evidence to back up 
their view. 

 
 The teachers assist 

students and consults 
them in the debated 
themes. 

 Partner A explains to his or 
her partner a problem, 
process, concept, etc. 
assigned by the teacher. 

 Partner B writes down his or 
her partner’s explanation. 

 Partner A checks Partner B’s 
writing for accuracy, making 
sure Partner B has captured 
his or her explanation 
correctly and that they both 
agree on the response. 

 Students reverse roles with 
another problem, process, 
concept, etc. so that Partner B 
has the opportunity to explain 
verbally. Partner A records 
the explanation and Partner B 
checks for accuracy. 

28 min. 
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Mathematics Lesson Plan: Gator Games 
 

Name of the lesson: Gator Games 

Subject: Mathematics 

Theme/Topic: Basic math facts  
Type of lesson: Lesson for exercise  

Level/Grade: Primary or Secondary school 

Duration: 40 min. 

General aim: Encourage students to learn basic math facts. 

Objectives:  

- Learning perspective: with these lesson students will consolidate their knowledge in math;  

- Skills development perspective: development in attention to details.  

Methods/Types of activities: working in groups.  

Requirements/resources/settings (if any): Printed number cards, paper, writing tools, whiteboard, 

marker.  
Useful tips and recommendation for the teacher: The teacher should select the math operations 

that he wants to focus on practicing with his students. He should decide which numbers will be 

included in the practice game. This may depend on the students’ age and the level of their math 

skill.  
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Lesson structure: 
Activity Teacher activity Students activity Duration 

1. Introduction 
 Present the rules of the 

activity. Show an example of 
the activity. 

 The students take an active 
part in the discussion. 5 min. 

2. Core part 
 
Dividing the 
students into groups. 
 
Working in groups. 

 The teacher will print the 
number cards for the 
numbers he wants to include 
in the game. 

 
 The cards will be shuffled 

and place in the draw pile in 
the center of the group. 

 Students will be divided into 
groups of 3-6 students for each 
group with individual abilities 
and math skill levels in mind. 
 Each student will take 1 card 

from the top of the pile and 
display it face up in front of 
them.  
 As the game continues, cards 

drawn will form the student’s 
stack. 

 When each student has a card 
visible in front of him (or her) 
play begins. Students think 
about the result of adding, 
subtracting, multiplying and, 
dividing the two numbers on 
their card.  
 When the students have 

several possible solutions in 
their head, they begin to look 
around at other students’ cards 
and calculate the solutions on 
other cards to find a match to 
the solution on their card.  
 The solution must match but 

the operation to determine the 
solution does not have to 
match. 

20 min. 

3. Lesson closing 
 The game concludes when 

the teacher calls time or 
when the draw pile is empty. 

 Once time is called or all draw 
pile cards are used, each 
student counts his or her cards. 
 The student with the most 

cards in their pile wins the 
game. 

5 min. 

4. Reflection and 
evaluation 

 The teacher asks the whole 
class to summarize the 
activity. 

 10 min. 
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Mathematics Lesson Plan: Math Fact Twister 
 

Name of the lesson: Math Fact Twister 

Subject: Mathematics 

Theme/Topic: Basic math facts  
Type of lesson: Lesson for exercise  

Level/Grade: Secondary school 

Duration: 30 min. 

General aim: Encourage students to learn basic math facts. 

Objectives:  

- Learning perspective: Boosts the use of mental math;  

- Skills development perspective: development in attention and understanding.  

Methods/Types of activities: Minimum 3 students game 

Requirements/resources/settings (if any): One Twister game set, playing cards or number flash 

cards, Velcro stickers or ribbon, stick Velcro sections to the backs of the playing cards (or number 

cards), and stick Velcro to the Twister spots, ensuring that any card will stick to any spot. 

Useful tips and recommendation for the teacher: The math facts could cater to one or more than 

one mathematical operations. It would depend upon the knowledge and skills of the students.  
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Lesson structure: 
Activity Teacher activity Students activity Duration 

1. Introduction 

 Present the rules of 
the activity. Show 
an example of the 
activity. 

 The students take an active part in the 
discussion. 5 min. 

2. Core part 
Dividing the students 
into groups. 
Working in groups. 

 Teacher selects a 
student to become 
the referee. 

 
 For each version of 

the game, the 
teacher will pick a 
“base number” that 
will be used in 
every turn. 

 
 Write a number on 

each of the 
positions on the 
spinner. 

 
 Write the answers 

in the circles on the 
mat. 

 The referee will flick the needle or in 
this case, spin the pencil. 

 Wherever the sharpened face of the 
pencil stops, the referee will call out 
that color and body part to the students, 
e.g. – Left foot to green. Before all the 
students move to their respective circles 
each will look at the math fact card on 
the circle. They will call out the 
alphabet on the card and give the 
answer to its math fact. The referee will 
turn over the corresponding alphabet 
cards and check if the answers given by 
the students are correct or not.  

 A student can only move on the colored 
circle if his answer is correct, if not he 
will remain where he is until next turn. 
The winner of this turn will become the 
referee for the next. 
 If a student called-out hand is already 

placed on the called-out color then the 
student must move to another circle of 
the same color, after solving the 
equation. 

 There can never be more than one hand 
or foot on a single circle. If such a 
situation arises where two students 
reach for the same circle, the referee 
must decide which student would get to 
stay on the circle and which will look 
for another one. This can be done by 
the referee throwing a few math 
equations at them and whoever answers 
the most, will get to stay. 

25 min. 
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Math fact cards 

 

 

 

 

 

 

Spinning wheel 

 

 

 

 

 

 

 

Twister board 
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Mathematics Lesson Plan: One Minute Problem 
 

Name of the lesson: One Minute Problem 

Subject: Mathematics 

Theme/Topic: Basic math facts  
Type of lesson: Lesson for exercise  

Level/Grade: Primary or secondary school 

Duration: 25 min. 

General aim: Check for the understanding of the lesson. 

Objectives:  

- Learning perspective: with these lesson teachers can evaluate the understanding of the lesson;  

- Skills development perspective: development in attention and understanding.  

Methods/Types of activities: working in groups.  

Requirements/resources/settings (if any): Paper, writing tools, whiteboard, marker.  
Useful tips and recommendation for the teacher: The teacher should provide students with a 

statement relevant to the current topic.  
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Lesson structure: 
 

Activity Teacher activity Students activity Duration 

1. Introduction 
 Present the rules of the 

activity. Show an example 
of the activity. 

 The students take an 
active part in the 
discussion. 

5 min. 

2. Core part 
Dividing the students 
into groups. 
Working in groups. 

 Teacher provides students 
with a question, problem, or 
prompt related to material 
in the lesson. 

 
 Teacher gives students a set 

time to discuss – some 
prompts will require more 
than one minute! 

 Students work in 
groups of two to 
three to solve the 
problem or answer 
the question. 

 
 When group 

members have 
agreed on a response 
or answer to the 
problem, they record 
it on a large sticky 
note or piece of 
paper, and post it in 
the same area of the 
classroom. 

10 min. 

3. Lesson closing  Compare the explanations 
on either side of the board. 

 After all groups have 
posted their answers, 
discuss the 
responses. 

5 min. 

4. Reflection and 
evaluation 

 Look for thinking errors and 
misunderstandings and 
correct them as needed. 

 Students can be 
further probed to 
defend their opinion 
with examples in 
their content journal. 

5 min. 
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Mathematics Lesson Plan: Trashketball Math Game 
 

Name of the lesson: Trashketball Math Game 

Subject: Mathematics 

Theme/Topic: Basic math facts  
Type of lesson: Lesson for exercise  

Level/Grade: Primary or Secondary school 

Duration: 30 minutes 

General aim: Solving math equations. 

Objectives:  

- Learning perspective: Boosts the use of mental math;  

- Skills development perspective: development in attention and understanding.  

Methods/Types of activities: working in groups. 

Requirements/resources/settings (if any): Trash can or a bucket, the trashketballs: either a rubber 

ball or a stress balls. One for each team. Dry erase boards and markers or a notebook and pen for 

each team. Flashcards or a set of questions. 

Useful tips and recommendation for the teacher: The teacher should prepare the flash cards for 

the trashketball math game beforehand. These flash cards should contain questions or information 

for the students to review during the game. He can also make teams or assign random numbers to 

everyone and call them out. Another way is to select few students as team captains and ask them to 

pick their teammates. 
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Lesson structure: 
 

Activity Teacher activity Students activity Duration 

1. Introduction 

 Present the rules of 
the activity. Show an 
example of the 
activity. 

 The students take an active 
part in the discussion. 5 min. 

2. Core part 

 The teacher will set 
up the basket or trash 
can at a certain 
distance and draw a 
line from where the 
shot must be taken. 

 
 Starts the game by 

asking one question to 
the first team. 

 If they student team 
answer it correctly, the 
teacher will award them 5 
points. 

 Now it is their turn to 
shoot the trashketball. 
Students decide among 
themselves whether they 
want to shoot from 1, 2, or 
3 point line. The teams can 
talk, discuss within 
themselves but only one 
member can answer and 
shoot per round. This 
ensures that everyone gets 
a chance to shoot. If Team 
1 misses the shot, it’s time 
to move to Team 2 and ask 
them their question. If the 
trashketball lands inside 
the trash can, the team 
wins the bonus points. 

25 min. 
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Geography Lesson Plan: Country Cards 
 

Name of the lesson: Country Cards 
Subject: Geography 

Theme/Topic: Learning EU country locations 

Type of lesson: Mixed lesson (lesson for exercise and lesson for revision) 

Level/Grade: 13-14 years 

Duration: approx. 50 min. 

General aim: Consolidate the knowledge of students about the location of the European Countries 

in the map, ensuring their ability to locate them on a physical map. Ensure the students also know 

the capital cities of the European countries. 

Objectives  

 Learning perspective: after this session, students will have skills to locate European 

countries on a physical map and they will be able to state the capital city of those countries. 

They will have a better knowledge of the world surrounding them.  

 Skills development perspective: developing attention; developing memory; developing map 

analysis and reading; working under pressure. 

Methods/Types of activities: Exercise in groups 

Didactic materials: Cards with three parts: 

 Upper part: name of the country; name of the capital city (in blank) 

 Medium part: piece of the European Map in which the students will have to paint the country 

they are studying in that card. 

 Lower part: Students will have to write down all neighbour countries with direct frontiers 

with the card’s country 

Requirements/resources/settings (if any): Have the room divided into different group tables so 

that they are able to see all the cards. 

Useful tips and recommendation for the teacher: It would be interesting to give each group about 

5-10 cards, so that they can complete as many as they can. Due to it, it would be better not to give all 
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neighbour countries to the same group.  

 
Lesson structure: 

Activity Teacher activity Students activity Duration 

Organizational part   Greeting the class 
 Checking for absent students 
 Assessing homework  

 Greeting 
 Presenting homework 

5 min. 

1. Lesson opening 
and introduction 
 Explanation of 

the activity 
 Division of 

groups 

 Explanation to students about the 
activity to be performed. Division 
of the class in groups, taking into 
account the collaborative learning 
methodology (all groups 
including students more 
competent in the topic and less 
competent in the topic). 

 Division in the groups as 
explained by the teacher 

5 min. 

2. Core part 
 Complete the 

cards 

 Try to avoid giving any clues to 
the students. Assist in any 
question they have related to the 
mechanics of the activity, but not 
related to the information they 
have to write down. 

 Complete the country 
cards trying to fill in as 
many as possible, but 
always ensuring the 
answers are correct. 

20 min. 

3. Lesson closing 
 Revision of 

the cards 
 Reflection and 

evaluation 

 Review the cards of the groups 
and see how many they got right. 
 Evaluate the knowledge by giving 

3 individual cards. 

 Review the cards with 
the teacher and see how 
many were right. 
 Complete the 3 last cards 

individually. 

20 min. 
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Country card example: Annex 1 

Name of the country (to be filled by teacher):  

Capital city of the country: 

Please colour the physical location of the country: 
 

 
 

 
 
 
Neighbour countries (those countries with direct frontiers with the Country Card): 
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Geography Lesson Plan: What influence do we have on the 
environment? 

 

Name of the lesson: What influence do we have on the environment? 
Subject: Geography 

Theme/Topic: Climate, pollution, environment protection 

Type of lesson: Lesson for teaching new materials 

Level/Grade: Secondary school 

Duration: approx. 50min 

General aim: 

To make the students aware, that each human being does influence the environment and the 

climate in some way.  

Objectives  

 Learning perspective 

After this lesson, students will be able to explain how everyday activities influence the 

environment, list the actions leading towards the protection of the environment. 

 Skills development perspective 

Developing creative and critical thinking, presenting own opinions, improving working in 

groups. 

Methods/Types of activities:  

Discussion, observation, creative thinking, working in groups, debate. 

Didactic materials: 

Descriptions of the 4 groups, main assumptions of the Kyoto Protocol 

Requirements/resources/settings (if any): Depends on the didactic materials available. 
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Lesson structure: 

Activity Teacher activity Students activity Duration 

Organizational part   Greeting the class 
 Checking for absent students 

 Greeting 5 min. 

1. Lesson opening and 
introduction 
 Getting student’s 

attention 

 The teacher gets students’ 
attention by asking them a 
question. The students are 
asked what problems with the 
environment they have 
recently heart about from 
press/TV/internet. What are 
our today’s problems? 

 The students take an 
active part in the 
discussion by sharing their 
observations on what kind 
of environment related 
issues the humanity is 
dealing with today. 

5 min. 

2. Core part 
 Dividing the 

students into 
groups. 

 
 
 
 
 
 
 
 Discussing the local 

problems with the 
environment 

 
 
 
 
 
 
 Meeting with the 

Minister of the 
Environment 

 
 
 
 
 
 
 
 Preparing an action 

plan 

 The teacher presents the 4 
groups the students should be 
divided into: a family living 
in a house; a principal of the 
local school with group of 
teachers; entrepreneur 
working in transport sector 
and his/her employees; a 
mayor of the city and his/her 
employees. 

 
 The teacher asks all groups to 

share their feedback on what 
kind of problems with the 
environment they are facing 
based on their roles. The 
teacher notes down the 
problems common to all 
groups. 

 
 The teacher takes the role of 

the Minister of the 
Environment, distributes the 
Kyoto Protocol and asks the 
representatives of all groups 
to share their ideas of how 
the assumptions of the Kyoto 
Protocol can be met at the 
local levels. 

 
 The teacher, acting as the 

Minister of the Environment, 
asks each group to prepare an 
action plan of 5 main ideas 

 The students after being 
familiarized with each 
group either pick the 
group voluntarily or are 
assigned to groups by the 
teacher. 

 
 
 
 
 
 The students think about 

potential environmental 
problems they might be 
facing and share them. 

 
 
 
 
 
 The students acting in 

their roles are taking an 
active part in the debate. 
The points that are 
contradictory to some 
groups needs to be 
discussed and an 
agreement should be 
reached. 

 
 The students work in their 

groups trying to think of 
actions that are in line 
with the Kyoto Protocol 

25 min. 
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that could and should be 
implemented in the coming 5 
years in order to protect the 
environment. 

and could be implemented 
in their local environments 
within the next 5 years. 

3. Lesson closing 
 Summary 

discussion 

 The teacher starts a summary 
discussion on why each 
human is responsible for the 
environment and asks the 
students to summarize their 
work. 

 The students wrap up the 
new knowledge they have 
gained and synthesize the 
material. 

5 min. 

4. Reflection and 
evaluation 
 Lesson conclusion 

 The teacher asks the whole 
class to share the ideas of 
what each person can do in a 
different way (starting from 
now) to minimize the impact 
on the environment. 

 The students share their 
knowledge and ideas for 
environment protection. 

5 min. 
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Biology Lesson Plan: Butterfly DNA 
 

Name of the lesson: Butterfly DNA 
Subject: Biology 

Theme/Topic: DNA intermediate dominance  

Type of lesson: Assessment lesson 

Level/Grade: 16 years 

Duration: approx. 50 min.  

General aim: Consolidate the knowledge of DNA intermediate dominance; ensure the proper 

understanding on how to find out the genotype of an example based on information about several 

DNA crosses 

Objectives  

 Learning perspective: after this session, students will have shown their proper 

understanding of intermediate dominance; they will have competences in finding out how 

DNA crosses can turn out.  

 Skills development perspective: developing attention, developing analysis, developing 

comparison capabilities. 

Methods/Types of activities: Exercise, discussion. 

Didactic materials: Students will need to have previous knowledge on DNA, concretely 

intermediate dominance and how it works. It is important that they understand the difference 

between intermediate dominance and the regular dominance first explained when teaching DNA 

(in which there is a dominant feature and a recessive feature). If not, students will not be able to 

properly solve this assessment exercise. 

Requirements/resources/settings (if any): Exercise for deduction: 

A gray-winged butterfly is crossed with a black-winged butterfly and the offspring obtained is 

formed by 116 black-winged butterflies and 115 gray-winged butterflies. After it, the gray-winged 

butterfly crosses with a white-winged butterfly, obtaining 93 white-winged butterflies and 94 

gray-winged butterflies are obtained. Reason both crosses, indicating how the genotypes of the 

crossing butterflies and the offspring are. 
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Correlation/Interdisciplinarity: DNA is also related to chemistry 

 
Lesson structure: 

Activity Teacher activity Students activity Duration 

Organizational part   Greeting the class 
 Checking for absent students 

 Greeting 
 

5 min. 

1. Lesson opening and 
introduction 
 Explanation of the 

activity 

 Explain the activity, form the 
groups, give the exercise to 
the students.  

 Divide in groups, 
understand the activity 

5 min. 

2. Core part 
 Resolution of the 

activity in groups 

 It would be interesting that 
the teacher did not help at all, 
as it will make students solve 
the activity completely on 
their own, allowing teachers 
to assess their real knowledge 
on the subject.  

 Solve the activity 20 min 

3. Lesson closing 
 Groups presentation 
 Results discussion 

 Assess the results obtained 
from each group. 

 Present in groups what 
they have obtained as 
result. 

10 min 

4. Reflection and 
evaluation 
 Quiz on DNA 

 Provide a short quiz on the 
subject. In order for the 
activity to be effective, more 
than 75% need to pass. 

 Solve the quiz. 10 min. 
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94 grey-winged 
butterflies 

93 white-winged 
butterflies 

White-winged 
butterfly 

Grey-winged 
butterfly 

115 grey-winged 
butterflies 

116 black-winged 
butterflies 

 

SOLUTION TO THE DNA EXERCISE: 

 
1. Off-spring scheme: 

 
 
 
 
 
 

 

2. Phenotypes 
 

Black-winged: BB 

Grey-winged (INTERMEDIATE): BW 

White-winged: WW 

 
 
 
 

3. Phenotypes boxes 
 

a. Black-winged + grey-winged 
 

B B Possibility 

B BB BB 50% 

W BW BW 50% 

Gray-winged 
butterfly + Black- 
winged butterfly 

Bear  i n  m i nd t ha t  g rey  co l our  is  a  
co mb i nat i on of  b la ck  a nd wh ite .  Th is  me ans  
tha t ,  i n  order  t o  h av e  tha t  w ing  c o l ou r ,  
t he r e  i s  p r ob ab ly  a  c om b in at i o n  o f  b la ck  a n d  
wh ite  i n  t he  bu tter f ly ’s  D N A.  
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94 BW 93 WW 

WW BW 

115 BW 116 BB 

Final result: The grey phenotype is a combination of black and white. Considering the percentage of results when mixing 
the different phenotypes is always around 50% each possibility, it can be concluded that both black and white are 
dominant features in the butterfly’s DNA. Thus, there is an intermediate dominance (grey). 

b. Grey-winged + white-winged 
 

W W Possibility 

B BW BW 50% 

W WW WW 50% 

 

4. Phenotypes’ scheme 
 
 

 

 
 
 

 BW+BB 
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Biology Lesson Plan: How does the heart work? 
 

Name of the lesson: How does the heart work? 
Subject: Biology 

Theme/Topic: Functions of the heart, how it is built, diseases 

Type of lesson: Lesson for teaching new materials 

Level/Grade Primary or secondary school 

Duration: approx. 45 min.  

General aim: 

To teach students how the heart is build, what is its function, what are the diseases connected to 

that important organ.  

Objectives  

 Learning perspective 

After this lesson, students will be able to explain how the heart is built, to list its main 

functions and to name typical diseases of the circulatory system. 

 Skills development perspective 

Developing observatory and analytical thinking, improving synthesis and comparison 

capabilities. 

Methods/Types of activities: Discussion, observation, experiment. 

Didactic materials: Models of the heart (pictures/short films/microscope samples/presentations) 

Requirements/resources/settings (if any): Depends on the didactic materials available. 
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Lesson Structure: 

Activity Teacher activity Students activity 
Duration 

Organizational part   Greeting the class 
 Checking for absent students 

 Greeting 5 min. 

1. Lesson opening and 
introduction 
 Getting student’s 

attention 

 The teacher gets students’ 
attention by asking them a 
question. The students are 
asked what observation they 
could mention while they are 
undertaking physical activity, 
such as playing football, 
running and so on. The teacher 
asks the students to note down 
the observations on a paper. 

 The students take an 
active part in the 
discussion by sharing 
their observations on 
what kind of effect does 
the physical activity 
have on their bodies. 

5 min. 

2. Core part 
 Presentation of the 

functions of the 
heart. 

 
 
 Experiment: how 

the heart is built? 
 
 
 
 
 
 
 Experiment: what 

is the heart rate? 
 
 
 
 
 
 
 
 
 
 Experiment: 

circulatory system 
diseases 

 
 
 Discussion: how to 

keep the heart in a 
good shape 

 The teacher starts a discussion 
on the functions of the heart. 
For this purpose, a short 
movie/presentation/pictures or 
models can be used. 

 
 The teacher divides the class in 

a few groups and distributes 
the model of the heart along 
with the stickers with names of 
the main heart’s parts 
(left/right atrium, left/right 
ventricle, aortic valve, mitral 
valve and so on). 
 The teacher explains the 

concept of the heart rate and 
how it changes with the age. 
The teacher asks students to 
measure their heart rate in 
pairs and to give the lowest 
and the highest heart rate 
observed in each group. The 
teacher explains what are the 
factors that influence the heart 
rate. 
 The teacher performs an 

experiment that visualizes how 
the blood is blocked if the 
blood vessels are not fully 
permeable. 
 The teacher starts the 

discussion on a healthy 
lifestyle, asking a question of 

 The students actively 
participate in the 
presentation and are 
welcomed to share their 
thoughts on the functions 
of the heart. 
 The students while 

listening to the 
presentation of how the 
heart is built are asked to 
pin in their groups 
corresponding stickers 
on the model of the 
heart. 
 The students measure 

their heart rate in beats 
per minute and share 
their readings to other 
students. 

 
 
 
 
 
 
 The students observe the 

experiment and share 
their remarks on what 
the reduced blood flow 
might have impact on. 
 The students share their 

knowledge from their 
closest environment. 

25 min. 
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what people should do to stay 
in good shape. 

3. Lesson closing 
 Summary 

discussion 

 The teacher starts a summary 
discussion on why the heart is 
a very important part of 
human’s body. 

 The students wrap up the 
new knowledge they 
have gained and 
synthesize the material. 

5 min. 

4. Reflection and 
evaluation 
 Lesson conclusion 

 The teacher asks the whole 
class to list 5 most important 
functions of the heart and 5 
tips to keep it in good shape. 

 The students share their 
knowledge and the result 
of their common 
discussion gets noted on 
a blackboard. 

5 min. 
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Physics Lesson plan: Walking water experiment 
 

Name of the lesson: Walking water 
Subject: Physics  

Theme/Topic: Learning about experiments and absorbing materials  

Type of lesson: Lesson for exercise and practice 

Level/Grade: Secondary school  

Duration: 1 / 2  lesson hours if possible without long break between lessons   

General aim: To consolidate the knowledge of different materials and possibility to absorb 

water. To provide basics for understanding what kind of materials can and which can’t absorb 

water.   

Objectives  

 Learning perspective: After this lesson students will understand why paper can absorb 

water and which other materials can’t. Students will gain certain knowledge related to 

different fiber material. 

 Skills development perspective: developing precision, attention, imagination, materials 

analysis and specific properties,  

Methods/Types of activities: Working in groups or pairs  

Didactic materials:  

Students will use plastic cups, water and coloring materials.  

Instruction:  

1) Place seven glasses side by side.  Fill all glasses with water. Number all cups: to the cup 

number 1 & 7 add a generous amount of red coloring, cup number 2 yellow, cup number 4 

blue. The rest of the cups leave only with water. 

2) Fold a paper towel in half lengthways and again so that it will fit into the neck of your 

glass easily.  Now place one end of the paper towel into the red, blue water and bend the 

paper towel over the edge of the glass so that the other end sits in the glass only with 

water. 
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Do the same on the other side: place one end of a paper towel into the yellow water, and bend it 

over so that the other end rests in the glass only with water.  

Requirements/resources/settings (if any): 

 Minimum 7 glasses or plastic cups for each pair/group 

 3 paper towels 

 Red, blue, yellow coloring  

 Class prepared for the experiment (students will work with water)  

 Paper with questions that will facilitate the discussion at the end of the experiment 

 The best result of the experiment is after 2 hours so it is important to have time to see the 

result at the end of the first class or plan it for 2 hours class.  

Useful tips and recommendation for the teacher: It would be great if the groups are smaller so 

that everyone can participate in the activity and have a chance to experiment. Groups can’t be too 

big as it might cost a work only for 2 or 3 of them and the rest will only look.  
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Lesson structure: 

Activity Teacher activity Students activity Duration 

Organizational part   Greeting the class 
 Checking for absent students 
 Assessing homework  

 Greeting 
 
 Presenting homework 

10 min. 

1. Lesson opening and 
introduction 
 Explanation of the 

activity and 
materials that will 
be used 
 Division of groups 

(pairs) 
 

 Explanation to the students 
about the experiment, steps 
and specific objectives. 
Division of the class in groups, 
having in mind the 
collaborative learning 
methodology. Preparing and 
sharing all materials that are 
needed for the activity (also 
the paper with questions) 

 Division in the groups, 
preparing materials and 
place to work.  

10 min / 
15 min 

2. Core part 
 Experiment 

 Giving support and some tips 
to the students while working 
on their experiment. Assist in 
any question they have which 
is related to the topic of the 
activity. 

 Working on the 
experiment 

15 min. 

3. Lesson closing  Checking if all groups 
manager to do the activity, ask 
if they need more time or any 
advice. Asking questions to the 
students related to the specific 
materials.  

 Cleaning the space 
around and thinking 
about possible results.  

10 min. 

4. Reflection and 
evaluation 
 Explanation for the 

result 
 Discussion 
 Knowledge 

exchange 

 Analyze the result of the 
experiment, explain the results 
and what happened in the 
experiment. Ask about other 
materials that absorb water.  

 Talk and exchange ideas 
about the experiment, 
analyze the result and all 
steps that needed to be 
taken. 

15 min. 
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WALKING WATER EXPERIMENT 

 
 GROUP NUMBER:  
 MEMBERS OF THE GROUP: 

1. 
2. 
3. 
 
About the experiment: (please add all comments that are related to the activity) 
 

1. This is what we observed BEFORE the experiment.  
 
 
 
 
 
 
 
 
 
 

2. This is what we observed DURING the experiment. 
 
 
 
 
 
 
 
 
 
 
 

3. This is what we observed AFTER the experiment. 
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Physics Lesson Plan: How many colors does the light have? 
 

Name of the lesson: How many colors does the light have? 
Subject: Physics 

Theme/Topic: Light, polarization 

Type of lesson: Lesson for teaching new materials 

Level/Grade: Secondary school 

Duration: approx. 45 min.  

General aim: To make the students aware about the nature of the light 

Objectives  

 Learning perspective 

After this lesson, students will be able to explain what a polarized and not polarized light is, 

describe the polarization effect and explain the light as a stream of particles and the wave. 

 Skills development perspective 

Developing creative and critical thinking, improving working in groups. 

Methods/Types of activities:  

Discussion, independent investigation into knowledge, assimilation of knowledge 

Didactic materials: Instructions to build a simple spectroscope (Annex I) 

Requirements/resources/settings (if any): 

CDs, Materials to build the simple spectroscope (black paper sheets, scissors, paper rolls, pieces 

of CD /1x1cm/, black insulation tape), laser, jar filled in with water. 
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Lesson structure: 

Activity Teacher activity Students activity Duration 

Organizational part   Greeting the class 
 Checking for absent students 

 Greeting 5 min. 

1. Lesson opening and 
introduction 
 Getting student’s 

attention 

 The teacher gets students’ 
attention by giving them CDs 
and asking what colours they 
can see on it. 

 The students take an 
active part by observing 
how the daylight 
behaves on a CD. 

5 min. 

2. Core part 
 Dividing the 

students into 
groups. 
 Experiment: is the 

light bending? 
 
 
 
 
 
 
 
 
 
 
 Experiment: 

polarized vs not 
polarized light 

 The teacher divides the 
students into groups. 

 
 
 The teacher distributes to each 

group the required materials to 
build a simple spectroscope 
along with the instructions 
(Annex I). The teacher asks 
the students to view through 
the simple spectroscope 
through the part with the piece 
of the CD and share their 
observations. The teacher 
explains the concept of light 
dispersion.  
 The teacher gets a jar filled in 

with water so that all students 
are able to see it and lights the 
visible laser through that jar. 
After that, the teacher gets a 
typical lamp and lights it again 
through the same jar. The 
teacher asks the students to 
share their observation and 
note differences between two 
different types of lights. The 
teacher explains the concept of 
a polarized and not polarized 
light. 

 The students nominate 
the leader of each group. 

 
 
 The students work in 

groups to build a simple 
spectroscope. After that, 
they should share their 
observations with the 
other groups. 

 
 
 
 
 
 
 The students observe the 

difference between a 
polarized and not 
polarized light crossing 
the jar with water. They 
are asked to note their 
observations and to list 
differences regarding the 
way that the light from 
the laser and a typical 
lamp went through a jar 
filled in with water. 

25 min. 

3. Lesson closing 
 Summary 

discussion 

 The teacher starts a summary 
discussion on how the light 
can be dispersed and what are 
the differences between a 
polarized and not polarized 
light sources. 

 The students wrap up the 
new knowledge they 
have gained and 
synthesize the material. 

5 min. 

4. Reflection and 
evaluation 
 Lesson conclusion 

 The teacher asks the whole 
class to list the sources of the 
light they use and to state 
whether these sources are 
polarized or not. 

 The students share their 
knowledge about the 
light sources they can 
think of. 

5 min. 
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Annex I – Instructions to build a simple spectroscope 
From the black sheet of paper cut out two circles corresponding to the diameter of the paper 
roll. In the first circle cut out a narrow slot (approximately 2-2,5cm x 1-2mm), and in the 
other a square of 1x1cm (slightly smaller than the piece of CD). The piece of the CD should 
be glued to the black circle with an insulation tape in a way that the slot is not covered by the 
tape. The black circles should then be glued on to the paper roll.  
Visual representation could be found here: https://www.youtube.com/watch?v=RrY0MWuTdNE  

https://www.youtube.com/watch?v=RrY0MWuTdNE
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Chemistry Lesson Plan: Sand and Salt 
 

Name of the lesson: Sand and Salt 
Subject: Chemistry 

Theme/Topic: Homogeneity or heterogeneity of chemical mixtures 

Type of lesson: Lesson for exercise 

Level/Grade: 14 years  

Duration: 2 lesson hours 

General aim: consolidate the knowledge on chemical mixtures - depending on the compounds 

you mix how you can obtain different types of mixes (heterogeneous or homogeneous). Explain 

students how to separate components and subcomponents of a mixture depending on its type. 

Objectives  

 Learning perspective: after this lesson, students will be able to separate a mixture of sand 

and salt, and they will be able to determine the type of the mixture. 

 Skills development perspective: developing attention, developing analytical skills; 

developing comparison abilities.  

Methods/Types of activities: Lab exercise. 

Didactic materials: Mixtures in chemistry, substances states of aggregation  

Requirements/resources/settings (if any): filter paper, funnel, glass recipient, distilled water, 

sand, salt 

Useful tips and recommendation for the teacher: It is important to bear in mind that students 

need to be careful with the chemical utensils they are using; although there are no dangerous 

elements and there is no need to use fire, they should be careful with the recipient since broken 

glass is dangerous. 
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Lesson structure: 

Activity Teacher activity Students activity Duration 

Organizational part 
1st lesson  

 Greeting the class 
 Checking for absent students 
 Assessing homework  

 Greeting 
 
 Presenting homework 

10 min. 

1. Lesson opening 
and introduction 
 1st session 
 Explanation 

 Explanation of the core, 
theoretical background necessary 
for performing the activity 
(solubility of salt in water, not 
solubility of sand) 

 Listen to the teacher, 
make any questions they 
have on the theoretical 
content. 

30 min. 

2. Lesson closing  Time for a summary of the main 
theoretical content that will be 
needed in the activity 

 Listen to the teacher, 
make any questions they 
have on the theoretical 
content. 

10 min. 

3. Lesson opening 
 2nd lesson 
 Explanation of 

the activity 
 Division in 

groups 

 The teacher will divide the class 
in groups according to the 
collaborative methodology. 
Groups should be previously 
decided by the teacher to save 
time. 

 Students will separate in 
groups 

10 min. 

4. Core part 
 Activity 

performance 
 

 Assist in any question they have 
related to the implementation of 
the activity. 

 Perform the activity: fold 
the filter paper in four 
parts and place it in the 
funnel.  
 Put a mix of sand and 

salt in a glass recipient 
with distilled water. Salt 
will dissolve into water 
but sand won’t. After it, 
use the filter paper and 
the funnel to filtrate the 
mix of water, sand and 
salt. As sand does not 
form a homogeneous 
mixture with water, it 
will stay in the paper, but 
salt will stay mixed with 
water. 

20 min. 

5. Lesson closing 
 Explanation of 

each group. 

 Listen to the students’ 
explanations 

 Each group will explain 
how they carried out the 
activity, the outcome 
obtained and the 
explanation behind it. 

10 min. 

6. Reflection and 
evaluation 

 The teacher will give each student 
an individual test to complete, in 
relation to mixtures of substances 
and state of aggregation. In order 
the activity to be successful, more 
than 75% should pass. 

 Students will complete 
the test 

10 min. 
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Chemistry Lesson Plan: Synthesis of tetraaminoprofen sulfate (II) 
monohydrate 

 

Name of the lesson: Synthesis of tetraaminoprofen sulfate (II) monohydrate 
Subject: Chemistry 

Theme/Topic: What can be done with ammonia? 

Type of lesson: Laboratory activity 

Level/Grade: 10th grade 

Duration: 60 min. + 60 min. (Two classes) 

General aim: Ammonia is a globally used substance for the synthesis of many others, used as 

fertilizers, polymer monomers, cleaning products, refrigeration (in the liquid state), explosives and 

dyes. The proposed activity is the synthesis of a salt which is used in textile printing and as a 

fungicide: tetraaminoprofen (II) sulfate monohydrate. 

Objectives: This Laboratory Activity (LA) will allow the students to: 

• Recognize the laboratory as a workplace where safety is of the major importance when handling 

with materials and equipment. 

• Perform the synthesis of tetraaminopropyl sulfate (II) monohydrate. 

• Translate the chemical reaction from the synthesis by a chemical equation. 

• Perform stoichiometric calculations. 

Methods/Types of activities: Laboratory activity 

Didactic materials: Material, equipment and reagents per student group 
• 1 Mortar with pestle 
• 1 Semi-analytical balance 
• 1 250 mL beaker 
• 1 Equipment for suction filtration 
• 1 Tube of 10 mL 
• 1 Glass rod 
• 1 Clock glass Taking into account 
Reagents 
Distilled water; 96% ethyl alcohol; 25% ammonia (w / w); copper (II) sulfate pentahydrate 

Requirements/resources/settings (if any): Chemical calculations 
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Useful tips and recommendation for the teacher: The synthesis reaction of the 

tetraaminophenyl sulfate salt monohydrate will be carried out by slow crystallization of this salt 

from a precipitation reaction between aqueous solutions of ammonia and copper sulphate 

pentahydrate. The crystals obtained are thin (slightly thick), longer than broad, with 

parallelepipedic faces and a purplish blue color. The work cannot be done in one lesson, because it 

is necessary to wait for the crystallization of the product (it will be done between the first lesson 

and the following one). 

Additional Information and Resources (if any): The following diagram shows some steps of 

the synthesis. 

 

 

  

    

Correlation/Interdisciplinarity: Mathematics 
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Lesson structure: 

Activity Teacher activity Students activity Duration 

Organizational part   Greeting the class 
 Checking for absent students 
 Assesing homework  

 Greeting 
 
 Presenting homework 

5 min. 

1. Lesson opening and 
introduction 

 The teacher begins the activity 
presenting the Laboratory 
activity 

 Listen carefully to the 
purpose of the lesson 

5 min. 

2. Core part  The teacher after giving the 
procedure will guide the 
groups in the laboratory 
activity and answer the doubts 
that arise 

 Students should 
understand the procedure 
for 

10 min 

3. Lesson closing  The teacher after giving the 
procedure will guide the 
groups in the laboratory 
activity and answer the doubts 
that arise 

* 90 min. 

4. Reflection and 
evaluation 

 At the end of the activity, 
prepare a synthesis to see if the 
students understood what was 
intended;  

 The student should be 
able to achieve the 
expected results 

10 min. 

 
* A - For the synthesis (to be carried out in the first lesson) 
• Use a scale that is sensitive to centigram or milligram of weigh, for a 250 mL beaker, the 
mass corresponding to 0.020 mol of copper sulphate II pentahydrate in fine powder (if 
necessary, use a mortar beforehand); record the mass of the compound. 
• In a vented hood, use the same 10 mL beaker to successively measure 5 mL of distilled 
water and 8 mL of 25% by mass (13 mol / L) ammonia solution, which should be added to the 
beaker containing copper sulphate; record the measured volumes (to the tenths of a milliliter) 
• The mixture should be stirred gently until complete dissolution of the copper sulphate. 
• As soon as you get a solution (homogeneous and non-turbid mixture) slowly add about 80 
ml of 96% ethyl alcohol (V / V) and note the formation of a blue precipitate forming at the 
bottom. 
• For greater precipitation yield, cover the glass with a watch glass and allow the mixture to 
stand until the next lesson (for complete precipitation of tetraaminoco (II) sulfate 
monohydrate). 
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B - For the separation and weighing of the precipitate (second lesson) 
• As the precipitate is deposited in the bottom of the glass, decant the supernatant solution 
taking care not to lose precipitate. 
• Remember what you did in the 10th grade on separation of mixtures by suction filtration. 
1. Adapt the funnel of Buchner to a Kitasato; weigh a filter paper (record the value) and place 
it in the funnel (soak it for better adhesion); 
2. Make the vacuum in the Kitasato and transfer the mixture that remained in the glass to the 
funnel, thus effecting the filtration; 
3. Wash the collected precipitate on the funnel twice with small portions of cold ethanol and 
allow air to pass through the solid for about 10 minutes. 
• To dry the crystals better, place the filter paper with the crystals in an oven for about 15 
minutes. 
• Weigh the filter paper with the crystals; save the crystals. 
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Chemistry Lesson Plan: Saturation 
 

Name of the lesson: How many colors does the light have? 
Subject: Chemistry 

Theme/Topic: Saturation, unsaturated solution, saturated solution, oversaturated solution 

Type of lesson: Lesson for teaching new material 

Level/Grade: Secondary school 

Duration: 50 min. 

General aim: To make the students aware about the saturation concept 

Objectives  

 Learning perspective 

After this lesson, students will be able to explain what a saturated, unsaturated and 

oversaturated solutions are. 

 Skills development perspective 

Cooperation with others, work planning, experimenting. 

Methods/Types of activities: 

Discussion, independent investigation into knowledge, assimilation of knowledge, experiment 

Didactic materials:  

Algorithm for preparing a saturated solution (Annex I), Solubility graph for various substances 

(Annex II) 

Requirements/resources/settings (if any): 

Glass stirring rod, beaker, spoons (approximately 5g), graduated cylinder, water, KNO3 (or other 

substance, that dissolves in water) 
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Lesson structure: 

Activity Teacher activity Students activity Duration 

Organizational part   Greeting the class 
 Checking for absent students 

 Greeting 5 min. 

1. Lesson opening and 
introduction 
 Getting student’s 

attention 

 The teacher gets students’ 
attention by introducing them 
to the subject and by asking 
them what substance do 
dissolve in water (sugar, salt). 

 The students take an 
active part in the 
discussion. 

5 min. 

2. Core part 
 Dividing the 

students into 
groups. 

 
 Experiment: 

preparing the 
saturated solution 

 
 
 
 
 
 
 
 
 
 Discussion: what 

are the factors that 
influence the 
solubility 

 

 The teacher divides the 
students into groups and 
explains the concepts of 
saturated, unsaturated and 
oversaturated solutions. 
 The teacher distributes to each 

group the algorithm for 
preparing a saturated solution 
(Annex I) along with all the 
required instruments. Each 
group might be given a 
different amount of water to 
dissolve the KNO3 in. The 
teacher asks the group leaders 
to say how much substance 
they have used to prepare a 
saturated solution. 
 The teacher asks all groups to 

calculate the proportions 
between the water and KNO3 
they have used to prepare a 
saturated solution and asks 
them if they can think of any 
external factors that might 
influence these proportions. 

 The students nominate 
the leader of each group. 

 
 
 
 The students work in 

groups to prepare the 
saturated solution by 
following the algorithm 
(Annex I). They take 
notes indicating the 
amount of KNO3 used to 
prepare a saturated 
solution. 

 
 
 
 The students calculate 

the proportions and take 
part in the discussion. 
They familiarize 
themselves with the 
solubility charts of 
various substances 
shown by the teacher. 

25 min. 

3. Lesson closing 
 Summary 

discussion 

 The teacher writes down on 
the blackboard the words 
“saturation”, “unsaturated 
solution” and “oversaturated 
solution” and asks the students 
to formulate these three 
concepts. 

 The students wrap up the 
new knowledge they 
have gained and 
synthesize the material 
in the form of a 
definitions. 

5 min. 

4. Reflection and 
evaluation 
 Lesson conclusion 

 The teacher asks the whole 
class to summarize the subject. 

 The students share their 
knowledge about the 
various solutions they 
prepared in-class. 

5 min. 
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Annex I – Algorithm to prepare a saturated solution 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Annex II – Solubility graph 

 

X g of water 

add 5g of KNO
3
 and mix 

If all of KNO
3
 

dissolved 

water is 
saturated 

water is 
unsaturated 

False 

True 
End 
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