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The use of
ICT means in
mathematics

The dynamic teacher vs. the static teacher
(a point of view of Grigore Moisil -the father of Romanian computer
science, a famous mathematician )

"Each of ours' attitude towards the computer is a test, an answer to
the question: how do you react to the new ?"
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The concept of teacher can be defined in three ways:
1. Administrative: a teacher is whoever has been assigned a teacher by an authority
entitled by law to grant the title of teacher
2. Static: a teacher is called the one who knows a certain topic and teaches it to others
3. Dynamic: The teacher is called the one who, in a certain topic, knows more every day
than yesterday, who by teaching them what he knows today, prepares people for what
they will find out tomorrow
The " dynamic " teacher:
-projects its didactic activity on the basis of
objectives addressed to the student, as the main
topic of learning;
- is concerned with understanding the needs and
psychological profile of the 21st century student;
- adapts its teaching approach to motivate
and teach them to learn , search for information
and learn to process it alone.

The contribution of the computer in this process is to facilitate the acquisition of
knowledge for students and the formation of skills that allow them to adapt to the
requirements of a society in permanent transformation.
The students need to be prepared for changes, to welcome them enthusiastically, not with
fear and resistance. If students are confident in change, they will need to be trained as well
as possible so as they can cope with new types of professions.
The teacher himself lives in a changing society , in the first line of change, fortunately,
so he will have to adapt, and to improve continuously.
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• Motivation
• Capturing attention
• Access to information resources outside the school
• Facilitate understanding of abstract concepts
• Stimulating curiosity through the research activity
• Practising in own pace: recovery or performance
• Developing creativity
• Facilitating teamwork
Some questions that the math teacher asks themselves:
How do I motivate them to learn mathematics?
How do I get their attention?
How can I facilitate their learning?
How do I get performance in learning?
Possible answers :
Using presentations
Use of educational platforms
Use of educational software
Creation of educational software of its own conception
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EXAMPLES OF DIGITAL RESOURCES USED BY THE MATHS TEACHERS IN
ROMANIA
DIGITAL BOOKS
The digital version of the manual contains images, diagrams, drawings, films and
animations educational games and experiments.

https://manuale.edu.ro/manuale/Clasa%20a%20Va/Matematica/Intuitext/

AEL

AEL is the backbone of the SEI system
providing support for teaching /
learning, evaluating and grading,
managing, designing and monitoring
content. It also provides the necessary
means of communication and
synchronization between local and
regional centers within the SEI
program.

AEL allows the visualization and administration of some broad types of educational
content, such as: interactive materials, tutorials , exercises, simulations, educational
games. The library of educational materials acts as manager for materials: it is adaptable,
configurable, indexable and allows easy searching. It includes all types of educational
software focusing on inter and multiple disciplines
http://advancedelearning.com/index.php/articles/c321/en
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GEOMETRY BETWEEN GAME AND GRADE 10
INTUITEXT is the educational
software company of
the Softwin Group and one of the most
innovative manufacturers of computer
lessons in the world. The electronic
educational products developed by
INTUITEXT are adapted to the
learning needs of the new generations
of students, turning abstract notions
and theoretical information into
attractive multimedia content. On the
educational market in Romania, the
company currently offers 19 titles
covering 5 subjects for primary, medium school and high school (Mathematics, Physics,
Chemistry, Biology and Geography).
"Geometry, between game and the grade 10!" Is an innovative series of five
mathematical educational software products that are addressed to students in the 6th and
7th grades. Geometry lessons combine interactive learning with games and are an
important support for student preparation, the five volumes covering the main chapters in
geometry: Pharaoh's Challenge (geometry basics), Euclid's Secret (triangle), Gods' (patrol
and areas), Treasure of thieves (metric relationships in a triangle), Why do elephants
faint? (Circle)
https://www.intuitext.ro/downloadable/download/sample/sample_id/11/
GEOGEBRA
The mathematician Markus Hohenwarter , the creator
of GeoGebra software , started the project in 2001 at the University of
Salzburg. The program was conceived and developed as a computer
didactic tool for teaching and learning geometry at the gymnasium level,
independently or simultaneously with high school algebra.
GeoGebra software makes math more accessible because it represents a link between
geometry and algebra in a completely new visual way. Thus, students can see, touch and
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experience mathematics, which, in turn, becomes dynamic, interactive and fun, by
exploiting the possibilities offered by new technologies.
The use of the program in mathematics classes stimulates, makes the contents more
accessible, triggers those mechanisms that make the students be active participants in the
training process. And, very important, the use of this program can be combined with a
variety of teaching methods, both traditional and modern.
Used in geometry, GeoGebra performs elementary but also complex geometric
constructions, of great graphic quality that, by means of movement tools, can be viewed
from different perspectives. In the case of mathematical analysis, by practicing the
graphical representations of functions, students can intuit, deduce, inventory and check
their characteristic properties, visually locate the important points of the graph and
determine their coordinates.
Also, users can directly introduce algebraic expressions to get or check the graphical
representation of the curve. GeoGebra therefore offers tools characteristic to computerassisted learning.
GeoGebra is open source software and can be downloaded for free from the official
website www.geogebra.org. The application can be installed locally or can be opened
directly from the Internet using GeoGebra WebStart . Since it is made in Java, it is a truly
independent application that can run on almost any operating system. In
addition, GeoGebra has been translated by volunteers from all around the world into
dozens of languages, not only on the menu, but also on the order side.
EXAMPLES OF TEACHING MATERIALS CREATED WITH GEOGEBRA
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https://www.geogebra.org/materials
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MATHEMATICAL MAGIC TRICKS
Through the use of logic games in the classroom, the attractiveness of the students
for mathematical discipline increases.
Math games attract students so much. Sometimes he learns many things from them and in
a pleasant way. It's necessary a lot of creativity in their achievement.

EXAMPLES OF MATHEMATICAL GAMES:
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1. Guess a sum
Secretly write number 78 on a
piece of paper and ask a friend to hide
the paper, without looking at its content.
Now ask the friend to choose a number
from the 5x5 square on Figure 1, draw a
small circle around it and then delete all
the other numbers in the same row and
column as the chosen one. For example
if the friend chooses number 14 in the
third row, then the situation is as on
Figure 2. With the remaining numbers
ask the friend to repeat the process
another four times. In the end he/she
will end up with a situation similar to
Figure 3.
Then ask the friend to add all (five) encircled numbers. In the example it is 20 + 23 + 14 +
8 + 13 = 78. As if by magic, the sum is the same as the number written on the hidden piece
of paper at the beginning.
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2. Pentomino
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The pentomino is a collection of 12 shapes that consist of five squares each, as in
the figure. They where invented in 1953 by the American mathematician Solomon
Golomb.
Each pentomino has a name. It is a letter of the alphabet that resembles its shape.
Using all or some of the pentomino we can make various shapes, like with tangrams. For
example we can make 6x10 or 5x12 or 4x15 rectangles using all 12 shapes (we are
allowed to turn some of them to their back side). These constructions are difficult although
there are 2339 solutions for in case of the 6x10 rectangle, another 1010 for the 5x12 and
368 for the 4x15. At the end of the page you can see some of these constructions.
Here we have some easier puzzles. The solutions are at the back.
We shall use yet another symbol: When we place a star (*) on a letter that denotes a
pentomino, we mean that we shall need to use the reverse side of the pentomino. For
example P* denotes the pentomino P after we have reversed it.
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Problem 1. Construct a 3x5 rectangle using a) L*, N and V, b) L*, Y and T, c) L, V and
P, d) U, N* and P*, e) P, F and U, f) U, P* and Y* and g) U, P and V.
Problem 2. Construct a 4x5 rectangle using a) Υ, T, L and F, b) L, P, F and U, c) L, V,
F and U, d) Υ, P*, U and F, e) L, U, V and F f) Ι, L*, N and V, g) L, W, Y and P*, h)
L*, P*, U and Y, i) L*, W, P* and Y*, j) L*, W, P and Y*, k) L*, W, P* and Y, l) L, T,
P* and Y. We mention that there another 50 similar puzzles of constructing a 4x5
rectangle using four pentomino’s. Can you find some more?
Problem 3. Construct a 5x5 rectangle με using των a) Υ, Τ, F, L and I. b) L, X, F, P and
U, c) L, P, F, U and I, d) L, V, F, U and I, e) Υ, P*, F, U and I f) Ι, V, L*, U and F. We
mention that there another 170 similar puzzles of constructing a 5x5 rectangle.
Problem 4. Construct a 3x10 rectangle using a) Ι, P, N, F, Y* and U, b) U, F, I, P, Y and
V, c) U, F, N*, Y, P* and V, d) U, X, Y*, N, P and V. There is a total of 145 similar
puzzles..
Problem 5 (hard). Construct a 3x20 rectangle using all the pieces. There are only two
such cases.

Solutions:
Solutions for the 3x5 rectangles a) to g)
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Solutions for the 4x5 rectangles a) to f)

Solutions for the 4x5 rectangles g) to l)

Solutions for the 5x5 rectangles a) to f)

Solutions for the 3x10 rectangles a) to d)

Solutions for the 3x20 rectangles
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3. Guessing a Number Trick
Printing Instructions:
a) Set printer to print on A4 paper.
b) Print “coloured”. If your printer is not coloured, use “Grayscale”.
Preparation: Cut out with a scissors the four blue squares named Α, Β, C, D. Also cut out
the parts indicated by “cut out”.
Cut out with a scissors the fifth blue paper, named Ε, which is longer on one side. Then
fold it in the middle and glue the two parts “back to back”.
Τhe trick: a) Ask a friend to think of number from 1 to 31.
b) Now ask him/her to look at one of the blue squares, say Α. If he sees his
number on it, he should place it on the table with the indication «Yes» upwards. Otherwise
he should turn the paper upside down to bring upwards the indication “No”.
c) Repeat the previous procedure with the squares B, C, D placing them one on
top of the other so that he now has a small pile A, B, C, D. The order does not matter. It
could just as well be B, A, D, C or any other.
d) Finally repeat the procedure with Ε, which he places last on top of Α, Β, C, D.
Do not forget to have indication “Yes” or “No” correctly set, according to his case.
The conclusion: Lift the pile, straighten it and turn it back to front. In other words
you turn it to see the backs of the cards. “Miraculously” you will see the number thought
by our friend, and all others will be hidden.
Explain!
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Square Α

Square B
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Square C

Square D
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Square E

Fold and glue back to back
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4. Magic numbers
Party is required to think about a number, then drop him the sum of its digits. Thus, the
difference will be a number written in white, set in a small circle red inside a blue circle.
It can be considered a game but at the same time is an exercise paote be resolved from 5th
graders using decomposition numbers in base 10.

The panel joined all multiples of 9 satisfy the conditions of color.
ab  a  b  10a  b  a  b  9a

17

5. 64=65!
Cut the 8x8 square on the left along the indicated thick lines. Rearrange the four
pieces to get a 5x13 rectangle. The two figures on the right show you how to rearrange the
pieces. Now observe that you have “proved” 64=65. Is that right?

8x8 = 64

5x13 = 65

Cut the 8x8 square on the left along the indicated thick lines. Rearrange the four
pieces to get a 5x13 rectangle. The two figures on the right show you how to rearrange the
pieces. Now observe that you have “proved” 64=65. Is that right?
6. Paths
The diagram shows the plan of a school. Each room is connected with all its neighboring
ones, horizontally or vertically but not diagonally. A student wants to visit all the rooms
except the ones that are coloured darker. His/her path
a) must go from a room to a neighboring room,
b) must pass from all the rooms (except the darker ones) once each and
c) should end at the point it started.
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For example,
Diagram:

Path:

For the cases below find the student’s path. In each case there is only one solution. The
correct solutions are given at the end.
Puzzle 1
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Puzzle 2

Puzzle 3
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Puzzle 4

Puzzle 5
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Puzzle 6 (slightly harder)

Solutions
Puzzle 1
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Puzzle 2

Puzzle 3

23

Puzzle 4

Puzzle 5
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Puzzle 6
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7. Magic trick to guess a sum
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Preparation. We have 8 numbered cards. One side has numbers written in black figures and
the other side has red figures. Cut with a scissors along the indicated lines to make 8 double
sided cards. You may need to stick them back to back.
The performance. Give the 8 cards to a friend and immediately turn your back so you cannot
see what he is doing. You are ready to perform a magic trick.
Instruct your friend to follow the instructions:
- Ask him to drop the cards on the floor. Some of the cards will show their red side and the
rest their black. Otherwise the numbers are mixed and you cannot see them.
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- Ask your friend to tell you how many red numbers does he see.
- Then you ask him to add all the 8 numbers he sees. He may use a pocket calculator. Before
he even starts adding you can immediately tell him the sum. It will turn out that your
prediction is correct, although you never saw the numbers. When he finishes adding, he will
find that you were correct! You may repeat the trick, and notice that the answer is usually
different.
The secret. If your friend does not see any red number the sum you are going to “predict” is
150. This will, of course, turn out to be correct since the sum of the black numbers is 7 + 11
+ 13 + 17 + 21 + 24 + 27 + 30 = 150. If some of the numbers are red, then you add to 150
one more 5 for each red number he sees. For example, if there are two red numbers, then you
add 2  5  10 to 150, which means your “prediction” will be 150  10  160 . Note that it makes
no difference which are the two red numbers your friend sees as the sum will be 160 anyhow.
Similarly if, for example, all eight numbers are red then you 8  5  40 to 150. It means that
you “predict” 150  40  190 .
With a little practice you can do these calculations fairly fast and accurately in your head.
Explanation. In every card the red number is 5 units larger than the black number on the
other side. For example behind the black number 7 you get the red number 7  5  12 .
Likewise, behind the black number 30 you get the red 35. This explains why you need to add
5 units for each red number which replaces the corresponding black.

Success for all partners in the project!
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