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PREFACE
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The project “ New dimensions of Eductaion” can be a good study of collaboration for
innovation and exchange of good practises. We want to develop new and innovative
approaches and disseminate the best practises. We would like to increase the success
of young people.We want to support teachers to have high quality teaching, deal with
complex classroom realities and adopt new methods and tools.
Our project that fosters multidisciplinary and interdisciplinary approaches
integrates the teaching of basic skills (maths, science and literacy).
So, the participants will also cooperate in exchanging and developing teaching
methods and materials according to contemporary knowledge such as ITC based
lessons, STEM implementations that they will have during our project.This will be done
on our website which will provide information about teaching strategies for teachers
and other interested people. Thus,we will show educational practice in the adaptation
and integration of new teaching strategies of six partner countries.
The contributing countries are Lithuania as the coordinator, Turkey,
Portugal, Greece,Romania and North Macedonia. With the help of each partner of the
project, we could have this leaflet. We hope it can be useful for all of the teachers
who care teaching and kids.
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ROBOTICS
AND COMPUTER PROGRAMMING
FOR SCIENCE TEACHERS

To delight, the teacher needs to be delighted.
If the teacher teaches, it does not mean that the student learns.
In today's day, more than teaching, you need to get students to learn.
And they learn: if they are enthusiastic about innovative materials.

Will your next activities delight your students?
Nothing like experiencing it!

8

Mobility in Portugal
18-22.02.2019
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“Capable of performing a specific range of pre-programmed tasks, tangible
programmable objects come to life and perform instructions given by the student. Miniature
versions of Drones (unmanned aerial vehicles or UAV’s) and Robots (mechanical devices)
are programmed leading to recognizable movements in the three-dimensional space. The
language used to programme of these objects is similar to the widely used common
programming languages. The fundamental difference is the way the program execution
results can be observed. Combined with other electronic devices,tablets and smartphones
(seen as tangible objects) are tools that positively contribute tothe learning process of most
subjects, especially in programming. The small dimensionsare adequate to any classroom or
academic setting. Identifying the nature of students’ difficulties in learning Programming,
the challenge is to find the appropriate strategies toovercome them. This study aims to
understand how the use of programmable tangible objects can contribute to students
learning Programming with focus and contentment, stimulating a critical stance, as well as
the effort and persistence, during the completionof projects within specific learning
scenarios (Matos, 2014). The specific objective is to find connections between the use of
tangible programmable objects and the way students learn Programming. The advantage of
learning to Program using tangible objects is, first and foremost, the novelty of using these
tools itself. Programming deals with abstract concepts and processes (with sophisticated
programming languages and environments); solving problems within physical objects
allows building knowledge linked to real situations. Mistakes in design or programming
can be detected immediately, fostering a critical viewpoint and motivating for problem
solving (Berland, 2008). Skills, effort and persistence can be developed, as students tend to
pursue the anticipated goal until it is achieved. Programming tangible objects creates
conditions to participation in collaborative work (Park, 2015) and positive perceptions
when methods of assessment are applied. Accordingly, it is crafted the right environments
for reflection,and the students' interest in the practice of Programming is highly stimulated
leading to new learning processes (Barata, 2017a)” (Barata, 2017b, p44).
Beginning with being used in a more basic teaching, they can give teachers the opportunity
to teach and basic tasks can be implemented, such as concepts of direction,angle, height,
weight, and speed.
In mathematics, where lack of application in practice renders discipline too abstract, the
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use of drones can serve to aid understanding of concepts and retention of information
because students see their application in the real world.
In mathematics, where lack of application in practice renders discipline too abstract, theuse
of drones can serve to aid understanding of concepts and retention of information because
students see their application in the real world. In the arts, we can design scenarios where
robots can move. In English because the programs are almost always in English. From
simple laterality to ... where the imagination of a teacher arrives ...

References (APA)
Barata, C. & Matos, J. (2017a). Use programmable drones to learn programming.
Minutes Book of the Tic International Conference on Education – Challenges 2017,
p.1125. http://www.nonio.uminho.pt/challenges/atas.
Barata, C. & Matos, J. (2017b). The Learning of Programming in Programmable Tangible
Objects. Book of minutes of the National Meeting of Media. Institute of Education of
Lisbon. 2017, p.44.
file:///C:/Users/ccbaratacasa/Downloads/eBook_ENM_TELSC_2018.pdf.
Berland, M. (2008). VBOT: Motivating Computational and Complex Systems Fluencies
with Constructionist Virtual/ Physical Robotics. PhD., Evanston: Northwestern
University.
Matos, J. F. (2014). Princípios orientadores para o desenho de Cenários de
Aprendizagem. http://ftelab.ie.ulisboa.pt/tel/gbook/ wp-content/ uploads/ 2017/05/
cenarios_aprendizagem_2014_v4.pdf.
Park, J. (2015). Effect of Robotics-Enhanced Inquiry-Based Learning in Elementary
Science Education. Journal of Computers in Mathematics and Science Teaching, 34(1),
71-95
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I - Activitie with

General objective:
At the end of the elaboration of Scenario:
- The student should feel that this goal was achieved through activities that

stimulated his:
• Interest and satisfaction
• Critical and creative spirit
• Effort and persistence

Important links: https://www.arduino.cc/

http://s4a.cat/

1º Organize the workspace and identify the materials to carry out theactivities:
- Pc

- Arduíno Uno

- Cable USB
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- Breadboard

- Led’s

- Resistors
- Ultrasound Sensor

- Light Sensor

- Cables

M/M

- Buzz

- Button

Note: With these objects you can do various activities and program all objects
through various software very easy to program for children of all ages.
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➢ Arduino
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Examples of some connections: Control the alarm system, bell and lightsof a
house.
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Interface - Scratch for Arduino (S4A)

Example of activitie in class: Develop a prototype to control the alarm system,bell
and lights of a home.
1. Choose and build a 1-room house model, drawing up a list of needed

materials.
2. Make a list of the necessary electronic material and put that available

material on your desk.
3. Assembly of the components in the model of the house.
4. Develop the programming.
5. Test and solve problems (search the internet for problem solving).
6. Elaborate the full binding Fritzing required.
7. Complete the presentation with all the photos and videos necessary to demonstratethe

evidence of this activity.
8. Send the elaborate presentation to Meocloud

16

General objectives:
•

Control a mini drone with programming.

•

Learn to program with interest and satisfaction.

•

Stimulate critical and creative spirit.

•

Stimulate effort and persistence

Important links: https://www.tynker.com/

https://www.parrot.com/pt/en

https://edu.parrot.com/

17

Some Videos:
Drone Jumper: https://www.youtube.com/watch?v=-_8MtJ6WujI
Drone Mambo: https://www.youtube.com/watch?v=pS7g_c6DbaM
https://www.youtube.com/watch?v=wOz1iRyyWL4
https://www.youtube.com/watch?v=Fb8viIuPTBM
Example of use: https://www.tynker.com/support/drone

Examples: Control a mini drone, with programming, using the Tynker online platform.
Objective 1: Take off and land a drone.
1.1.

Programming

1.2. Save
1.3. Open activity on Tablet
1.4. Connect the drone:

Objective 2: Draw a straight line in the air, forward and backward, when the space keyis
pressed.
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Example of activitie in class: Develop a scheme for the drone to travel between 3
airports, overcoming at least 2 obstacles, above, below and / or inside.
1. Build the physical scenery with airports and obstacles.
2. Build in Tynker the scene with the actors of the 3 airports.
3. Elaborate the programming so that when you press the actor of an airport the dronewill fly until

the next one going through the obstacles.
4. Test and solve problems (search the internet for problem solving).
5. Complete the presentation with all the photos and videos necessary to demonstratethe

evidence of this activity.
6. Send the prepared presentation to Meocloud.
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Activitie with others Robots
1. WeDo 2.0

WeDo robot as a tool for use in teaching.
Important links: https://education.lego.com/en-us/downloads/wedo-2/software

Instructions: https://education.lego.com/en-us/support/wedo-

2/building-instructions
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https://education.lego.com/en-us/support/wedo-2/connect-to-smarthub

https://le-www-live-s.legocdn.com/sc/media/files/user-guides/wedo-2/teacherguides/teacherguide-pt-br-v1-0f551d9951d95fa52bb963871915e70b.pdf?la=en-us
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2. Doc

Doc robot as a tool for use in teaching. Works with programming on the
robot itself.
Important links: https://www.clementoni.com/en/61323-doc-interactive-talking-robot/
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3. Mind

Mind robot as a tool for use in teaching.
It works by voice commands, with programming in the robot itself or with
tablet with bluetooth connection and APP MindDesigner.
APP Mind Designer allows you to use the robot in 3 different modes.
Important links: https://www.clementoni.com/en/61595-mind-designer/
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4. Cyber Robot

Cyber Robot as a tool for use in teaching.
Works with programming on the robot itself or with tablet with
bluetooth connection and the APP Cyber Robot.
Important links: https://www.clementoni.com/en/61316-cyber-robot/
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5. Evolution Robot

Evolution Robot as a tool for use in teaching.
Works with programming on the robot itself or with tablet with
bluetooth connection and the APP Evolution Robot

Important links: https://www.clementoni.com/en/61282-evolution-robot/
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6. Mio Robot

Mio Robot as a tool for Works with programming on the robotitself.

Important links: https://www.clementoni.com/en/61829-mio-the-robot/
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7. Robot WeeeBot

WeeeBot Robot as a tool for use in teaching.
Important links: http://www.weeemake.com/

Tutorial with activities: http://www.weeemake.com/wpcontent/uploads/2017/12/WeeeCode-User-Guide-V1.1.pdf
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8. Robot WeeeBot Evolution

WeeeBot Robot Evolution as a tool for use in teaching.

Important links: http://www.weeemake.com/weeebot-evolution/

Portuguese Team: Cláudia Barata; Paula Alcobia e Luís RoqueSupport:
João Roubaud; Ana Silva; Pedro Castro; Vítor Moelas
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DOCUMENTARY PROJECT
ASSIGNMENT
FUTURE PROFESSIONS
Teachers Giedre Sidlauskiene and Inga Laurineniene
Siauliai University gymnasiumDainu
street 33
Siauliai, Lithuania
29

Mobility in Lithuania
29.04 - 03.05.2019
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Overview
This documentary project will be about a topic that enhances your own understanding of the world
in which we live as well as contributing to your audience’s knowledge and understanding. You will
conduct "research" (fact-finding, conducting interviews, seeking out original photographs and film
clips, re-creating situations and environments, manipulating texts and images)which will enable you
to create a documentary that adopts an angle that is new, interesting, and refreshing to your audience.

Here is what you will do:
● You will conduct "research" that consists of online research plus artifact finding, interviews,
observations, original photography, film clips, etc. This research will become the essence
of your project.

● Your project must include “original” documented material, including one or more of the
following:

● Original photographs and/or created images
● Interviews with group students; the texts from these interviews (directquotations and
paraphrases) .

●

The final project must be in a form that can be “distributed” to an audience. I suggest that
you use Movie Maker or Sony Movie software for your production.

Topic
Before starting a project, you should be able to answer these questions.

•

Why would this topic make a good documentary?

•

What questions would you like this documentary to answer?

•

Who would you interview for this documentary?

•

What do you want the documentary to be about?
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STEPS
1.

Tell a story you care about

2.

Research

3.

Make a plan

4.

Write a script

5.

Create a shot list

6.

Start shooting

7.

Begin editing

8. Check legal and copyright issues
9.

Distribute

DUTIES AND RESPONSIBILITIES
• The producer
• Researcher
• Writer
• Cameraperson
• Editor
• Talent-Actor

ASSESSMENT

Assessment criteria max 10 points
Cooperation - assessed by groupmates {3points}
Creativity - assessed by other groups {4points}
Language - assessed by the teacher {3points}
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Documentaries

• Information about the documentary genre, how to create a documentary fora school
project, and assistance with developing storytelling skills (an Adobe Flash-based website
for students and teachers):
www.nfb.ca/enclasse/doclens/btc.php?DLshown=true&language=e .
• Video tips and techniques for documentaries and interviews:
www.wiredsafety.org/wiredlearning/vidtips.
• What makes a film a documentary:
http://documentaries.about.com/od/basics/a/whatisdoc.htm.
• Advice on directing and fundraising for a documentary film:
www.creativehat.com/Filmmaking/a020501a.htm.
• Shooting tips for making a documentary:
www.dvworkshops.com/newsletters/shootingdynamicdoc.html#article2.
• Free access to documentaries:
http://movies.aol.com/truestories.Photography
• Information on image composition for beginners (Connected
Photographer):
www.connectedphotographer.com/issues/issue200411/00001426001.hl.
• Tips on digital photography composition (Digital Photography School):
http://digital-photography-school.com/blog/digital-photography-composition-tips.
• Information about digital cameras (Digital Camera Help and Tips):
www.malektips.com/digital_cameras_help_and_tips.html.
• Tips for taking great pictures (Taking Great Pictures):
www.kodak.com/eknec/PageQuerier.jhtml?pq-path=2/3/38&pq-locale=en_US.
https://www.youtube.com/watch?v=u7r0aUbVqgs
https://www.youtube.com/watch?v=34-zYlEI5_4
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Useful applications to use in a lesson

Actionbound is an app for creating digital scavenger hunts by means of installing digital content in
the physical world. Actionbound is an interactive app-based gameapproach for smart phones and
tablets. Students are invited to accomplish tasks, which can be defined through the so-called BoundCreator on the website actionbound.com, in order to playfully discover their environment by
learning more about its history, politics and culture.
Mentimeter is an app that focuses on online collaboration for the education sector allowing students
or public members to answer questions anonymously.
The app enables users to share knowledge and real-time feedback on mobile with presentations,
polls or brainstorming sessions in classes, meetings, gatherings, conferences and other group
activities.
Kahoot! is a game-based learning platform, used as educational technology in schools and other
educational institutions. Its learning games, "Kahoots", are multiple-choice quizzes that allow
user generation and can be accessed via a web browser, phone, or the app itself. Kahoot! can be used
to review students' knowledge, for formative assessment,[3] or as a break from traditional classroom
activities.[4] Kahoot! also includes trivia quizzes.[5]
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Methods and techniques in teaching physical education
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Note: This information is taken from http://www.thepeproject.com/teaching-styles/index.html.
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Learn by doing in teaching physical education in Turkey

As Mehmet Akif Ersoy Secondary school, we teach p.e classes in ways in which our pupils
are fully active. Especially, we benefit from regional contests in order to give our students
important roles to reaiize their aims. This contests can be both individual sports and team
sports. Also, after teachig basic things in our classes , we let our students have their potential.
Lastly, we as p.e teachers believe that students can learn by doing best.
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Music Education in Schools (TR)

Educational administration runs by the Ministry of National Education (MEB) in Turkey. Turkish
Education System is structured in four levels; pre-school education, primary education, secondary
education and higher (tertiary) education. Pre-school education covers children 36-72 months and
involves various musical events in this educational process. In 2012, the new legislation passed by
the Grand National Assembly about the education system and with this law, education in primary and
secondary levels divided into 4+4+4 system of schooling. In this structure, primary education consists
of the two-stage type of school: Elementary school (First 4 years-Grades 1-4) and lower secondary
school (Second 4 years- Grades 5-8). In primary education level, one hour music lessons are required
from 1st to 8th grades and there are additional 2-hour elective music lessons from 5th to 8th grades
(MEB, 2013). Secondary education level consists of grades 9-12 (Last 4 years) and often called high
school (Lycees, Lise in Turkish) which includes various types of schools such as general high school,
vocational high school, technical high school, science high school, fine arts high school, etc. that
provide four years of education. General high schools prepare students for higher learning institutions.
Vocational and technical high schools provide specialized instruction with the aim of training
qualified personnel. Technical lycees include special formations such as electricity, electronics,
chemistry, machinery, motors, building, etc. Vocational lycees can be Industrial Vocational Lycees;
Girls’ Vocational Lycees (home economics
etc.), Public
Health Vocational
Lycees,
Commercial Vocational Lycees, Agricultural Vocational Lycees, Meteorology Vocational Lycees,
Animal Husbandry Vocational Lycees, Land Registration and Cadastre Vocational Lycees, etc.
(http://www.allaboutturkey.com/education.htm#primary, 2017). In secondary education in general,
there is one hour mandatory course where students choose either ‘Music’ or ‘Visual Arts’ lessons. In
addition to this, there are 2-hour elective music lessons offered during all four years of education
(Grades 9-12) (MEB, 2014). In all of the levels of Turkish Education System, except higher
education, central music curriculum developed by the Ministry of Education is being used across the
country and education is mandatory.
Music lessons in Turkey were formed in the axis of ‘singing’ and ‘music theory’ for many years.
At the end of the 20th century, in 1994, content areas of the music lessons are diversified and some
creative activities added in the curriculum (Kalyoncu, 2002); and later in 2006, with the constructivist
approach, student centered activities in music lessons stepped forward in curricula (MEB, 2006). In
the high school music curriculum developed in 2009, the similar student-centered approach is taken
into account (MEB, 2009). Along with “Listening-Singing-Playing”, “Musical Perception and
Knowledge”, and “Music Culture”, “Musical Creativity” is one of the four compulsory learning fields
in the current music curricula in primary and secondary education in Turkey (In the high school music
curriculum learning field of “Listening-Singing-Playing” is represented with two separate learning
fields: “Listening” and “Singing-Playing”). Thus, ‘Musical Creativity’ began to be recognized in
Turkish music education system officially both in theory and in practice. This development lead
policy makers consider for the issues of preparation of textbooks and other course materials, lesson
plans and practices, teacher’s guides as well as training of music teachers. At the same time, it has a
challenging role for all the responsible persons concerned with the music education issues to keep
40

track of the innovative approaches in music education planning, implementation, inspection, research
and development and etc. (Kalyoncu & Özeke, 2016).
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•
•
•

•
•
•
•
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and Secondary Education.” Looking for the unexpected: Creativity and innovation in Music
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31-34.
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http://ttkb.meb.gov.tr/www/haftalik-derscizelgeleri/kategori/7 Ret.: 25.02.2016.

41

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 ?"
42
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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 experience mathematics,
which, in turn, becomes dynamic, interactive and fun, by exploiting the possibilities offered by new
technologies.
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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 computer-assisted 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

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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Pentomino

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.
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
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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)

Solutions for the 4x5 rectangles a) to f)

Solutions for the 4x5 rectangles g) to l)
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Solutions for the 5x5 rectangles a) to f)

Solutions for the 3x10 rectangles a) to d)

Solutions for the 3x20 rectangles

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.
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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!

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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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 ) = 10 a + b − a − b = 9a

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?
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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?

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.
For example,
Diagram:

Path:
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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

Puzzle 2
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Puzzle 3

Puzzle 4
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Puzzle 5

Puzzle 6 (slightly harder)
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Solutions

Puzzle 1

Puzzle 2
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Puzzle 3

Puzzle 4
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Puzzle 5

Puzzle 6
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Magic trick to guess a sum

64

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.

- 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.
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