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PART 1 - THEORETICAL PART

1.1 Introduction to Brainfinity teachers’ training

Context

Welcome to the BRAINFINITY Teacher Training program, an
innovative approach designed for teachers of students aged 11-14. It
has been created within The Brainfinity Detectives - Collaborative
Problem Solving Challenge - Strategic Partnership in School
Education project co-funded by the EU Commission's Erasmus+
Program under Project Nr: 2022-1-PT01-KA220-SCH-000086691.This
project brings together a diverse mix of participants, including schools,
NGOs, companies, and training experts, spanning across Portugal,
Slovenia, Bulgaria, and Serbia. Our goal is to empower educators with
the skills and knowledge to foster problem-solving abilities in their
students through the engaging and thought-provoking use of detective
tasks.

This training program is rooted in the specific objective of educating
teachers to create and implement detective tasks that encourage
students to think critically, research effectively, and synthesize
information from various sources. By doing so, we aim to stimulate the
development of functional knowledge among learners. This approach
aligns with the overall objectives of our project, which focuses on
enhancing teachers' abilities to motivate and engage students, while
also facilitating a reorganization of traditional teaching methods.
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Recognizing the need for innovative and comprehensive
methodologies in developing problem-solving skills, our Serbian
partner has successfully piloted the Brainfinity methodology. This
approach, which utilizes detective tasks to cultivate problem-solving
skills, has shown promising results during its initial phase in 2020.
However, we are adapting this methodology for international
application to achieve a broader impact.

A unique aspect of this program is its focus on problem-solving skills
through detective tasks, a method not extensively explored at the EU
level. The program facilitates learning and enables teachers to
develop the most effective strategies for their students. Continuous
improvement is a key feature, with enhancements based on insights
from pilot testing.
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Objectives of the training

The Brainfinity teachers' training program aims to equip educators with
the skills to enhance problem-solving and critical thinking in students
aged 11-14 through interactive, detective-themed educational
activities.

The BRAINFINITY teacher training will equip educators with diverse
methods, tools, good practices, and real-life examples to implement in
their classrooms. It includes clear instructions on how to integrate
detective tasks into their teaching, covering aspects such as:

- Steps for creating engaging detective tasks.

- Essential requirements that these tasks must meet.

- Tailored training programs that guide teachers in formulating and

implementing these tasks effectively.

By participating in this training, teachers will be well-prepared to bring
a dynamic and interactive learning experience to their classrooms that
captivates young minds and significantly boosts their problem-solving
skills.
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Anticipated outcomes

The Brainfinity teachers' training program is designed to enhance the
educational landscape significantly. Key anticipated outcomes include
teachers developing advanced skills in creating and implementing
detective-themed problem-solving tasks, leading to more engaging
and age-appropriate student challenges. This approach is expected to
increase student engagement and interest in learning, particularly in
problem-solving activities, making education more interactive and
enjoyable.

Students will benefit from improved critical thinking and analytical
skills, essential for academic and real-life problem-solving. The
training also aims to boost teacher confidence and competence in
facilitating these activities, fostering a collaborative spirit among
students for group problem-solving tasks. Overall, this innovative
approach is set to positively influence school culture, nurturing a love
for learning and intellectual curiosity.
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1.2 Teacher’s skills required for this project

From the project's title, it may be inferred that teachers are expected
to possess highly developed quantitative skills. While a strong
foundation in quantitative knowledge, especially in working with data,
is necessary for good performance in the Brainfinity competition, it is
not expected that the teacher mentor be an expert in mathematics and
related disciplines. For successful team leadership in the competition
and the implementation of the Brainfinity Detectives project principles
in regular teaching, it is most important for the teacher to develop key
soft skills.

First and foremost, teachers must understand the cognitive and
affective processes that students go through while solving problems.
This understanding is crucial because it enables teachers to guide
students more effectively, fostering an environment where critical
thinking and problem-solving skills can thrive. Participating in
problem-solving team workshops is essential for teachers. These
workshops are designed to provide hands-on experience, allowing
teachers to engage in solving problems themselves. This practical
involvement helps teachers to identify the cognitive and affective
processes they experience on a metacognitive level, which in turn
enhances their ability to empathize with and support their students.
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Additionally, teachers should be adept at identifying learning
outcomes through problem-solving. Recognizing these outcomes is
vital for tailoring instruction to meet students' needs and for ensuring
that the problem-solving activities are aligned with educational goals.
Teachers preparing for Brainfinity mentorship need to independently
organize themselves into teams and solve Brainfinity problems. This
collaborative approach not only mirrors the student experience but
also fosters a sense of camaraderie and shared purpose among
teachers.

The continuation of the workshop involves a critical self-assessment
of solutions and teamwork. Teachers will provide constructive
feedback to other teams, focusing on both the solutions presented and
the teamwork dynamics observed. This feedback loop is essential for
continuous improvement and for developing a reflective practice
among teachers. Following this, teachers in teams identify learning
outcomes from their problem-solving activities. A thorough discussion
about these outcomes takes place among all workshop participants,
providing a platform for sharing insights and strategies.

In summary, while quantitative skills are beneficial, the emphasis of
the Brainfinity Detectives project is on developing soft skills,
understanding cognitive and affective processes, and fostering a
collaborative and reflective practice among teachers. These elements
are crucial for successfully leading student teams in the Brainfinity
competition and for integrating problem-solving and critical thinking
into everyday teaching practices.
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1.3 Mentoring students in the arguing position process

A very important activity for teachers is coming up with Brainfinity
problems. In this activity, teachers awaken their creativity and deepen
their understanding of learning outcomes, which is crucial for
Brainfinity competition mentors. It's important that the problems meet
specific criteria, namely: they should be engaging for the intended age
group, adequately challenging but not overly difficult, promote
teamwork, require students to engage in research, act as a
motivational force in the learning process, foster the development of
crucial life skills alongside academic knowledge.

Mentoring students in the art of arguing positions is a crucial aspect of
developing their critical thinking and communication skills. Arguing
positions is not just about stating an opinion; it involves presenting a
well-reasoned case, supported by evidence, to persuade others of a
particular viewpoint. Here's an elaboration on the steps and practices
involved:

Defining the Stance: It's essential for students to start by clearly
articulating their position on a topic. This step involves understanding
the core of what they are asserting and being able to succinctly state
their viewpoint.

10
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Gathering Relevant Information: Students should be encouraged to
research their topic thoroughly. This means looking for information
from reliable sources, understanding the context of the issue, and
gathering facts that are pertinent to their stance.

Providing Evidence: The strength of an argument often lies in the
evidence provided. Students should learn to back up their assertions
with credible sources, including facts, examples, statistics, and expert
opinions. This not only strengthens their argument but also
demonstrates their understanding of the topic.

Considering Counterarguments: A critical aspect of arguing a
position is acknowledging and addressing opposing viewpoints. This
shows that the student has considered the topic from multiple angles
and is prepared to discuss and refute counterpoints logically.

Maintaining Logical Structure: Organizing arguments in a coherent
and logical manner is key. This involves structuring the argument in a
way that is easy to follow and makes logical sense, leading the
audience through the reasoning process step by step.

Using Persuasive Language: The choice of words and phrases can
significantly impact the persuasiveness of an argument. Students
should be guided to use language that is convincing, assertive, and
resonates with their audience.

11
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Being Open to Discussion: Effective argumentation is not just about
presenting a case; it's also about engaging in dialogue. Students
should be open to questions, willing to discuss different aspects of the
topic, and able to engage in constructive debate.

Concluding Effectively: Summarizing the main points and reinforcing
the stance at the end of the argument is crucial. A strong conclusion
leaves a lasting impression and succinctly encapsulates the essence
of the argument.

To practice these skills, a practical exercise like debating the
popularity of different sports can be very effective. This exercise not
only engages students in a topic that is often of personal interest but
also challenges them to apply the steps of argumentation. By dividing
them into groups and having them defend a particular sport's
popularity, students are encouraged to research, gather evidence, and
present structured arguments.

During the presentations and subsequent debate, the focus should be
on distinguishing between mere opinions and well-supported
arguments. It's also an opportunity to discuss the credibility of different
data sources and the importance of using reliable information. This
exercise hones their argumentation skills and fosters critical thinking,
research skills, and the ability to engage in respectful and productive
discussions.

12
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For more practical exercises in developing students’ skills needed for
effective detectives’ tasks solving, please refer to the Brainfinity
Educational content (WP2)

13
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PART 2 BRAINFINITY LOGIC PUZZLES AND TASKS

Brainfinity problems are designed to develop the most important skills
of today's era, the era of the Fourth Industrial Revolution. These skills
primarily include problem-solving, creative thinking, critical thinking,
teamwork, communication, collaboration with artificial intelligence,
data analysis, and the use of information technologies.

The problems are from real-life contexts or closely resemble real-life
situations, and they are tailored to students' experiences and interests.
The language used is familiar to students, and the context is intriguing,
capturing their attention and prompting them to engage all their
intellectual capacities.

Solvers are encouraged to utilize all possible resources, from
assistance from friends and experts to the use of various applications
and artificial intelligence.

There are several types of Brainfinity problems, and below are
descriptions of their characteristics along with corresponding
examples. They are grouped in two main categories: Logical Puzzles
and Detective’s problems.

Logical puzzles:
- Open ended logical puzzle
« Logical puzzles with unique solutions

14
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Brainfinity detectives’ tasks:
- Brainfinity detective problems with unique solution
- Open-ended Brainfinity detective’s problems
« Deciphering

The logic puzzles and tasks presented in the next sections serve as
examples of this type of problems. Additional versions of these
problems, designed for practice, are included in the booklet.

2.1 Open ended logical puzzle

These problems focus on the development of logical and algorithmic
thinking. They represent the lower levels of higher-order thinking, yet
it's crucial to develop them as they serve as powerful tools in problem-
solving. Problems in this group are open-ended, meaning there are
multiple solutions, but solutions may differ based on criteria not
explicitly stated in the problem itself. This opens up the possibility for
quality discussions about solutions, fostering the development of
critical thinking and communication skills. It's best for such problems to
closely resemble real-world issues, as problems of this type are often
encountered in the job market and daily life. Problem 1 is an example
of this type of problem.

15
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Problem 1: Doctors Schedule

in the "Brain” hospital, there needs to be one on-call doctor at all
times. They work in three shifts: morning, afternoon and night.

To ensure that there is always a doctor on call, a weekly on-call
schedule needs to be created.

There has to be one doctor in each shift. The hospital has five

doctors available for on-call duties. Each doctor has a list of days when
they are available for on-call duty and some special requirements. This
is shown in the table.

DOCTOR AVAILABLE TIME 5LOTS

Anton Friday, Saturday and Sunday

Bogdan Every day in the morning and afternoom, never at night
Vasilije Every day excent might shifts on the weekend

Goran Every dav, all shifts

Damir Every day, all shifts, but at most two night shifis

In addition, the following rules must be followed;

o A dockor can hawve at most one on=-call duty per day.

e A docter can be on call only when they bave an available slot [see the wble),

IT & docios works a neght shift, then the next day they must be off o
work anather night shift,

° A doctor can wodk & shift an both weskend days or neither

Your task is to create an on-call schedule while adhering to all the rules

mantioned. Please also write about your approach to solving the problem,
whether vou used any app and if there are multiple solutions.

16
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2.2 Logical puzzles with unique solution

Like problems from the previous type, these problems also develop
algorithmic and logical thinking, with a greater emphasis here. They
have a unique solution, and it's easy to verify whether the solution
obtained is correct, i.e., whether it satisfies all the criteria (clues).
These are problems of the so-called Einstein puzzles, which you can
learn more about at the following link. You can find more problems of
this type at the following link, where you can choose the difficulty and
size of the problems. Please note that the problems on this link may
not have the best-structured narrative, but they can be useful for
further enhancing your logical and algorithmic thinking. Problems 2
and 3 are examples of this type of problem.

Problem 2: Weight Loss
WEIGHT LOSS

Three manths ago, four Friends [Petta, Goga. Ceca and Emal decided to start exercising and dieting 1o get
inehiape, They all chose diffement tepes of sxercies (yogs_ nning, rowing én d opcling) and differant deats
[vogekaran, ghuten-Troe, gusar-iae and Lew-fat), Mo, sfter thias morths of 8 Roalthy regimen, they hava
lost 3. B, ¥ and & kilograms. The feliowing facts e krown abowt these four friends:

1, The ome whao practiced voga lost mone kilograms than the one on & vegetarian det.

2, Petra and the gri on the glutes-free diet were the Least saticfied with thesr appearanco. One of themn
Last ¥ kilograms and the other wert running.

3. Tha girl wno Qide't 231 Sugar and the ong whio went rawing e ditlerent peaple Ona of hem & Goga
&, The girl who went rowing lost 5 klograms

B. Thi gifl weho loct 3 kilograme was on & sugar-Tree det.

B, The girl an the vegstarian diet is ether Ceca or Pefra

7. Grga ang the girl on e iose-1at @t are dfferent people and ona of them preticed woga.

Using thesa facts fill in tha table.

Ferseen Tipse of Expreice Typa ot digt Klograms lost

Petra
Gaga
Laca
Lrma

17
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Problem 3: Mobile Apps

Anita is writing a blog about mobile applications that were released in 2022, For this purpose, she collect-
ad data on five applications: Bubble Bombs, Casile Crunch, Flowcarts, Peter Parka and Wizard World,
Unfortunakely, when she was near completion, her account for the "Gamezio® database was suspended,
and she could no longer access data on these applications. She remembers that all of them were released
i different manths, from March to July, and these are all applications developed by different companies:
Apptastic. Belamez, Digibits. Nowio and Vortia. Luckily, she had some information on paper. She organized
thad imfarmation and here it is Tor yodu:

a These applications had 3.1 million. 55 million, 6.8 millien, 7.2 million and 8.9 million downloads by the
end of 2072

# The application released in Apnl did not hawve 5.5 millon downloads.

e Bublble Bombs was deweloped by the company Moo,

= The application with 7.2 million dewnloads was not developed by the company Vortia

= The application developed by the company Apptastic was released one month before the Flowearts
applicaton.

# BeGamez did not develop Castle Crunch

= Castle Crunch ond the applicetion developed by the company Apptastic are different applicatsong, One
had 7.2 millkon downloads and the ather was released in April.

= The application with 55 million downloads was not developed by the company BeGamer

= The applicabon with 3.1 million downloads was not released in May

# In May and June. applicatiens developed by Wizard World were eleased with &8 million downloads.

= Flowcarts and the applicaton with 7.2 midlon downloads are different applications and nether was
releasad i Juna

= Tha applieation with 3.1 millen dewnlaads wat nat released in April

a The application with 55 mitlon downloads was not developed by the company Movio and one of theca
twen wae releassd in Marmh

Your task ks to connect the applications with the companies that developed tham, with the numbir of
dewnloads and the manth thay were ralzasod by flling in the fallowing toble

18
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2.3 Brainfinity detective problems with unique solution

These problems have proven to be the most engaging for students
and represent the core of the Brainfinity project. They are detective
problems with very interesting contexts closely aligned with students'
interests. These problems challenge students to explore and
collaborate as a team to solve them.

In addition to logical and algorithmic thinking, they also develop
associative thinking, collaboration with artificial intelligence, and the
use of information technologies. Many of these problems also develop
quantitative skills.

The closed nature of the solutions has its pros and cons. On the
downside, it limits creativity, but on the upside, solvers can be
confident they've found the correct solution, and evaluation is
straightforward. This closed nature allows these problems to be
transformed into escape room-type challenges.

Even in team-building activities within companies, collaborative solving

of such problems is recommended, but it's challenging to find these
problems online. Developing these problems is one of the main goals

of this project. The following problems illustrate this type.
I
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Problem 4: Journey

Dear Brainfinity participants, we're sending you on an interesting journey.
First, head to EBrighton.

A giant fingerprint will show you the way to the golden crescent,
o 1o the end of the road and you'll encounter a king,
He hasn't always been called that

His previous name is the same as the name of a great scientist whao died
three years after the king

In the summer of the same year the scentist passed away,
the world of fun gained a very interesting place.

If yvou haven't been there, you should go immediately,
virtually, of course, and send us a photo from that i

place along with evidence that we directed you there. .

Problem 5: Santa Claus

AR, T 1 weera wn Londan right mess, | s uld B the fret i sabonmns thic Mos Year London S & lesolly placs. Tho
Lset Hma | s Sham, | retieeasd eer=athrug ivtemeting. 5 Che gear J01E che papulation &f Londen suse the
sgrne 2= Thee wear sehan on ™ Diw g Gerrman count wa s recomded moan smencan patent book. s was 3 grest
e, Teals L, @ musi groun playfully nisred themssbeis afber T oF ralned, NS renion. slihouegh
the e orgmeted as a ek, the group wes ot ot all uneesous, Wien | bsten fo them, | Beel ke 'm climbng
Liwwinrat=s Ml Sicp Oy B goiny 1hat age Rt cooght up e@ithoone, 1 Ealk e iock | S ppoce thal's dopectied o
Canka Clous, bo-ha-bao

The reazon Pm achually addrosceng wou s that | heard woune grest detectrees: and this = a challonge for you

S, i WOl FCUe g Out sehich MeUsic Ore | was tliing anout poass aooian o eou did F and posE noen ohe
platfoery

Thers's one moes thing: if vou brpe Infomeose the first wond of the first verse of ther first sorg bore, vou'll
facdied b My Fod 'y S Trdan Al

20
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Problem 6: Actor

A famous mowie character addressed us and told us the following: "l am on an stand n
the midkde of 3 lake on an islend, Interestiagly, on the islard where | am, there is another
lake with sornetheng Like an sland, Been strang er 5 that my coordinates are whole
numbers, And in the Big Apale, thoss coordinates are an addess, |7 wou Ieok arcund & BN
peiz' [ e bl farniliar pizzeria from which Dewss fired You don't bave 1o sand i & slios of
22, BUb my ERote with The Rat from that plzzara 0wl mean o et o me”

Who s thes moves charscter? Provide as much e enss
a5 passible to confiem that it e indesd this character,

21
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Problem 7: Lost Friend

LOST FRIEND

Dimmr contectants, here b o leiler from the crestor of our competition. Your taek iz to help bim
firied Fud. s,

‘When | waz writing the tack about the boct detective for the first Brainfinity challerge, | had
nao idea that it would hawe something to do with my life. & message amived from my friend
‘Wiadizlze, whom | hadn't seen ina lang time: You can cee the meccage at thic link

hitps:Fvouty bed Y Fp=tDinAio

Somnething happened &o him and prior o this, be had eft me some
mportant doocuments. | would ke to fird cut what e had said to
the people in the United Metans building and | sm cuncus as to
the nature of spid documents. | hope this nformotion eads me ta
ey Trienel.

Py i,
Belgrade, June 6, 2024

22
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2.4 Open-ended Brainfinity detective problems

Unlike the problems of the previous type, the solution is not unique in
these detective puzzles. This emphasizes the development of creative
and critical thinking in solvers, particularly the skill of decision-making.
It also opens up the possibility of organizing discussions about
problem solutions, with a special focus on criteria that are not explicitly
stated.

Like the previous type of problems, these problems are highly
attractive to students. The following problems illustrate this type, with
the first being a transitional variant between these two types. It
presents a problem with a unique solution until the final step, where
divergent thinking comes into play.

Problem 8: Leader

A 4
“Thiey exialt Elom Muike s b live: lesss thivn s bt from their stroel. There isa
riamther i the stroel. 1L sy seom that the nuniber o an intelligeace quotien.
Tiorapra 1 i, sl 18 vy B ool thit i yow e b el 46 thee beuth. The sriber
svvstsls of prime mumbers. The sumeref tee primes (s the montiand the
Jlﬁqﬁan‘rﬁ Lhﬁdﬂrmwﬁlﬂl their ﬁn&ermhﬂmﬂ}m (hin s il hies
vl il q;l']'ndh, hevieune rewen® Farn im Enedh, ol I_Fiium.l mul tha! in jLil
doczimumts that this i in given aa bis herthelay, My wgect-den TdTamer, hut |

sliert ey iy perf! Thiss i wh i st svitings poaliicly bl hawe Bictam |
e I"'I:.'IJ.rt.l'l.uI"‘Jnmffn.LE wrhes l'm rnﬁ-rrlnglrl-]wm-ﬂ i thise el "
3

Maore [agers iF
earthlings Had,
different

nurmbers ey
o e wr e
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Problem 9: Aliens on Mars

ALIENS.ON MARS

Imagine you ane amployed at the China Mational Space Administration (CHNSA)

You have received the following three photos from the Zhurong rover,

WWhien you communicated this tothe Chinesa qgovermiment, they asked
for yYour advice on anl action plan egarding this stuaton
¥our task is to answer the following questions.

I What do the rover images represen (T
B Liuil o msny oplions & wou can,

Anseas ihe probability far cach optisn
LIS a5 MUch owonnoe 3 you €an,

3 Foer showtd the Chineses government respond to esch sstustionT
&

How do you percesse this srtuation’ 4
-

Usa tha fiollewing table to answer the Last question:

o= — = e =

WHAT'S GO0 W WHAT™S BAD IN
THIS SITUATIONT THIS SITUATIONT

WHAT ARE THE
bhbunst e OBSTACLES FOR

PTIONS OO
f"ﬂi.l EEF' DL EXERCISIHG THESE
ez OPTIOMNS?

R |

24
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Problem 10: FBI

By LHETE that hi

DR Al that the FB| was lo

Here are the photos.

YOUR TASK IS TO HELP US ANSWER
THE FOLLOWING QUESTIONS:

What's the profile of the thisf?

From which CCTY cameras can we ask
factags for 50 they could uncover the
identity of the thief?

What's the make and mode! of the car
in the right photo?

Are Both photos connected o the
samee theft?

‘What thaft was he talking
about?

25
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Problem 11: Syracuse

"R, o

Toske 1+ &0k wil thie aneidmes, oo
Fattui® 0l AT W R et the T
thast Iy tormormow morming at &

Problemn -zalversl You ard wour manter are in the "Pack" botzl in Syra-
toss, Il & graup of alene undar Bie peeudanem Brain hae Barned
aboust youl probiem-saluing alities and warts to test your bram T haey
received 4 dp about your lecation and will comie tr your hoted tamomoee
morring @t 6 o'clack Your task s tn go as far sway as passlble so that
e gliens canmot Iocake you Unforiunatel sy there e some lmitation=:

Tre et blity of Brain (ncsting
Hoally decreeses 0o yow gol [uriher aweay
Freem Heem . "Parkf ksl ane = caleulgbed

Lisany (s el ie

» Thore it 1 Brain informant amplasyad in the ot who i an duby until 110
b pm., so you ruast nok L the hotel betare & arm; tenight P = :
» Hradn asits peeple at ol airports, so wou con anly travsh by land TiR+d

= Yo st not cress borgers. They have thalr poaple at the barders
# The fHve ol youi hiave s budget of anly L E00 s,

& Yoar mentor does not bave 3 dereer's licenss

¥ I s el a8 En role o B, Braam will immediabsly Desabe poa

whors d ks b wti -'-':Eﬁ Aine dintared Fnoy
i "Par k™ harlal B Sy s

[ B
Tagh F Calmulske the prabaherby
that Braim wwill incans sau b e
a4 s, whan yau are at the laca

tian describgd in Task 1
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2.5 Deciphering

Cryptanalysis is the study of analyzing and deciphering codes or
ciphers in order to understand their content without having access to
the key or algorithm used for encryption. It involves techniques such
as frequency analysis, pattern recognition, and mathematical analysis
to break the encryption and reveal the original message. Cryptanalysis
is essential in the field of cryptography for testing the strength of
encryption methods and developing stronger algorithms to protect
sensitive information.

These problems are very interesting to students and mentally quite
demanding. Additionally, solving them requires students to have a high
level of quantitative skills, developed divergent thinking, and creativity.
Cryptanalysis often involves mathematical concepts such as
probability, algebra, and number theory. By engaging in cryptanalysis
activities, students can improve their mathematical skills in a practical
and engaging way.

Understanding how encryption works and how it can be broken helps
kids become more aware of cybersecurity issues. They learn the
importance of protecting their personal information and the
consequences of weak encryption methods.

Cryptanalysis sometimes requires thinking outside the box and coming
up with innovative approaches to break codes. Encouraging kids to
engage in cryptanalysis fosters creativity and innovation.
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Cryptanalysis is a valuable skill in various fields, including
cybersecurity, intelligence, and law enforcement. Introducing kids to

cryptanalysis at a young age can spark their interest in these fields
and prepare them for future career opportunities.

Overall, solving problems from cryptanalysis not only equips students
with valuable skills but also empowers them to become more informed
and responsible digital citizens.

The following tasks illustrate cryptanalysis problems adapted for
students. All of these problems contain basic concepts of cryptography

within them.

Problem 12: Decode the message

32

DECODE @0t
THE MESSAGE.
>,

Problem solvers!

The aliens have become suspicious. Now they're sending coded messages, and one of
our insiders has ed the code, I"s simp oy wrlie in English, but they hate
switchad some lettars fep iFATs B then B i AL Numbers and punctuation are the
same, Although the ¢ode is a simple one, Wwe don’t know niowy the letters are switched,
Luckily, we have intercepted one of their messages. Hera it is:
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Problem 13: Fibonacci

"l watched the yideo you recommended for us to watch just befare
the Brainfinity Challenge in 2022 and it inspired me so much that |
wanted to get into cryptography. | explored vanous farums to find
the best way to learn cryptography and a mysternious figure who
goes by the name of Mys Tery replied to me:

Look for this address:

2679142967 10946" 14930352" N
3080615211701297 5 1346269" W

You will ind all the answers there.

At first, | thought these were geographical coordinates, but thay
were too large. | tried in vain to figure out what these numbers

meant and then | asked for help from the mystenous figure.
However, he dismissed me by writing: A<k Fibonacci.
How can | ask Fibonacci?! He has long been dead|

Please help me solve this puzzle; it has intrigued me a lot."
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Problem 14: Scientist's message

LE
Dear problem solvers, | want to convey an important

message for you fram ane of the greatest scientists of
the 20th century

However, you will have to put in some senous effort to
be able to read it, because it is a coded message. It
comprises nine wards, Here goes

95092554935695
9746823985
B157472766

B6420131B056836195
80094761652075852033
E157472766
8170863B90067595
9509174735
B64213260704727538922395

i vou successtully decode the message,
you will win all 30 points. If you have no clue how to decode it,
you can ask for help, but any knd of help will cost you 5 points

Far lifeline number ene, send 505 to sosl@brainfinity.org.
Far lifeline number twa, send SOS5 1o sosZ@brainfinity.org,
and o on.
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PART 3 TEACHER TRAINING

Our aim is to train you in this section to create Brainfinity problems on
your own so that you can improve your teaching practice and
successfully organize a Brainfinity competition in your community. As
you have seen in the previous chapter, solving Brainfinity problems
requires a range of skills important in today's world, and creating
problems requires even more. Especially in creating Brainfinity
problems, it's important to think outside the box, to let your imagination
run wild, and to let your creativity flow.

It's crucial to harness the synergy of the team because it expands your
mental horizons and boosts your creativity. So, everything you do
within this training is in collaboration with the team, and you strive to
listen to each other, respect others' opinions and arguments, and help
team members give their intellectual best in this challenging task.

We've divided this training into five phases, which are not evenly
distributed in terms of duration or the level of demand.
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3.1 Building Brainfinity skills

To successfully create a Brainfinity problem, you must first become
familiar with this type of problem directly. You will best do this by
solving problems. In this phase, you will work on solving the 14
problems listed in Chapter 2, exactly in that order. In problems 2 and
3, you can use the tool at the link. Please follow the important stages
in problem-solving.

3.1.1 Stage 1: Brainstorming

Brainstorming is a creative problem-solving technique used to
generate a large number of ideas or solutions to a specific problem or
challenge.

Create a comfortable and relaxed environment conducive to free
thinking. Start by clearly defining the problem. This sets the focus for
the brainstorming session.

Encourage you and your teammates to suspend judgment and
criticism during the brainstorming process. Generate as many ideas as
possible, regardless of feasibility or quality. Quantity is key at this
stage. Ideas should be brief and to the point.

Think creatively and explore different perspectives. Build your ideas on
ideas of your team mates. One idea may spark another, leading to
even more creative solutions.
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Record all ideas without judgment or evaluation. This can be done on
a whiteboard, flip chart, or digital document where everyone can see
the proposed ideas.

Brainstorming is a versatile technique that can be used in various
settings, from business meetings to classroom activities, to generate
creative solutions to problems and stimulate innovation.

3.1.2 Stage 2: Evaluation and selection of ideas

After the brainstorming session, review the list of ideas and identify
those that stand out or have the most potential. Refine and consolidate
similar ideas. Evaluate the ideas based on criteria such as feasibility,
effectiveness, and alignment with goals. Select the most promising
ideas to pursue further.

3.1.3 Stage 3: Action Planning

Develop an action plan for implementing the selected ideas. Assign
responsibilities and establish a plan for monitoring progress. If
necessary, divide the problem into several parts and assign roles,
specifying who will do what in the team.
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|3.1 4 Stage 4: Investigation

In accordance with the action plan, conduct all necessary research
and record the conclusions you have reached. This phase can be
conducted collaboratively, or each team member can conduct it
individually, according to the assigned roles.

3.1.5 Stage 5: Formulating the solution

This is the phase where all the pieces need to come together into one
solution. In this phase, it's important to formulate the solution in a way
that is understandable and convincing to everyone. Here, you should
use some classic techniques of critical thinking.

Imagine first that your team is presenting this solution to a client whom
you need to persuade of the accuracy and effectiveness of your
solution.

Also, imagine if someone else presented this solution to you as a
client; would you be satisfied?

Finally, consider your solution as if it were from a competing team and
try to critique it. After passing through these three tests, formulate the
final solution. Upload your solution as a Google document.
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|3.1.6 Stage 6: Group-level evaluation

In this phase, all solutions should be visible to all groups. Teams then
work on evaluating the solutions of other teams using the provided
tables, which should be open in a Google document visible to all
teams. (Expand the table according to the number of teams.)

Solution of Team 1

Do you think the
solution meets the | Is the solution clear What would you

problem and easy to read? specifically
requirements? If Enter improvements | commend about this
not, please if needed. solution?

explain why.

Team 1

Team 2

For some problems, these tables will be quite sparse, while for others,
you will spend a long time working on the texts. It all depends on the
nature of the problem and the quality of the solutions. After this, you
should conduct a final rounding of the solutions, which we don't have
to consider as a separate phase.
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3.2 Identifying cognitive processes

This part of the training is crucial for empowering you to develop the
skills of creating appropriate detective problems. It is important that the
problems stimulate the development of higher-order thinking.

In this regard, for this training segment, it is essential to consider
Bloom's taxonomy of learning outcomes. The problems themselves
are closely connected to reality, so a large number of outcomes will fall
within the domain of application. From this perspective, you should be
encouraged to identify outcomes in the domains of analysis, synthesis,
and evaluation.

Metacognition is crucial for identifying outcomes. Metacognition is the
ability to think about one's own thinking process. It involves being
aware of and understanding how you solve problems, make decisions,
and regulate your cognitive processes. Metacognition allows
individuals to monitor and control their cognitive activities, such as
planning, monitoring progress, evaluating strategies, and making
adjustments as needed. It plays a crucial role in learning and problem-
solving by helping individuals become more effective learners and
thinkers.
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For this reason, training in this domain begins by brainstorming in
teams on listing cognitive processes you identify through problem
solving activities of the previous stage of training. First, as a team,
identify the cognitive processes for each problem individually, and then
enter into the table below those outcomes that no team has entered
yet. For each specific cognitive process, find the appropriate category
in Bloom's taxonomy.

Remembering:

Recalling facts,

information, or
concepts from
memory.

Understanding:
Comprehending
and interpreting
information,
including
explaining ideas
or concepts in
one's own
words.

Applying:

Using
knowledge or
concepts in new
or practical
situations.

Applying:
Using
knowledge or
concepts in new
or practical
situations.
Analyzing:
Breaking down
information into
its component
parts and
examining the
relationships
between them.

Evaluating:
Making
judgments or
assessments
based on
criteria and
standards.

Creating:
Generating new
ideas, products, or
solutions based on
existing knowledge
or concepts.

Problem1

Problem2

Problem3

Problem4
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3.3 Creating logic-puzzle problems

We have reached the first phase of the training where you are
expected to create problems. This is not a completely free phase;
rather, you work in a semi-structured environment. Namely, your task
is to download one problem of your team's choice from the link and
restructure its narrative to be engaging and understandable for
students. Be mindful that even very small changes can disrupt the
logical structure of the problem. Creativity is expected from you, but
within the logical rules imposed by the problem you have chosen. If
your team feels ready to independently create problems of this type,
you can attempt to do so.

In this section, it's important to follow the steps that will gradually lead
you to a satisfactory logical puzzle of the Einstein type. The following
text describes these steps.

3.3.1 Brainstorming

Use the brainstorming technique to choose the problem you will
revise, as well as to generate ideas about changing the narrative of
the problem.
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|3.3.2 Solving |

Solve the puzzle using the methodology consistent with the section
where you solved problems (the second and third problem). Record
each step while solving. When you reach the final solution, review your
steps and try to minimize the number of steps and simplify them to
make them as clear as possible to the reader.

3.3.3 Creating

In this part, your task is to collaboratively devise a text that serves as
an introduction to the logic puzzle (up to 1000 characters). This text
(stimulus) should motivate students to engage in problem-solving.
Afterward, adapt all clues to fit this text and further animate them to be
as engaging as possible for students.

3.3.4 Verification

Go through the puzzle again, as if you don't know the solution, and
check if the logical structure of the puzzle has been compromised.

3.3.5 Adapting the solution

Now, return to the solution of the original puzzle and reformulate it to
fit your creation.
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|3.3.6 Group-level evaluation |

In this phase, all problems with solutions should be visible to all
groups. Teams then work on solving and evaluating the puzzles and
solutions of other teams using the provided tables, which should be
open in a Google document visible to all teams. Don't read the solution
before solving the problem yourself to verify if the puzzle is logically
consistent and to determine its difficulty. (Expand the table according
to the number of teams.)

Logical puzzle of Team 1

Is the puzzle text . Is the solution

Is there a solution .
understandable? that satisfies all the clear and easy to Estimate the
Write read? Enter difficulty of the

suggestions for clues, and is it improvements if roblem
99 unique? P P '

improvement. needed.
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|3.3.7 Finishing the puzzle

When you've read all the comments for your puzzle, make the

appropriate changes, and enter your puzzle and solution into the table
below.

FRAME FOR THE LOGIC PUZZLES

Team

Title of the logic puzzle

Intro story - up to 1000 characters

Clues leading to solution
(5 to 10 clues, depending on the level of
difficulty of the puzzle)

Solution
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3.4 Creating Brainfinity detective problem

We've reached the most important phase of your training. We believe
that by going through the previous stages, you are prepared both
intellectually and emotionally to create your own Brainfinity detective
problem. You'll need to engage all your intellectual and creative
capacities to successfully complete this task. Team collaboration is
crucial, as well as following the steps we outline for you.

3.4.1 Choice of problem type

At the outset, you need to decide which type of Brainfinity problem you
want to create. You can choose one of three types: Brainfinity
detective problem with unique solution, Open ended Brainfinity
detective problem or Deciphering.
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|3.4.2 Brainstorming |

Like other activities so far, we start this one with brainstorming. This
time, you must be much more patient and listen to each other much
more. Generate as many ideas as possible about what the context of
your problem could be. With the context, you should also come up with
basic ideas to develop the context into a detective problem. After
exhausting all ideas, carefully analyze each one and choose what will
be the context of your problem, as well as the basic ideas for creating
the problem. In this phase, use everything that will stimulate divergent
thinking and creativity, primarily internet search engines and artificial
intelligence.

3.4.3 Exploring

Now that you have the basic context of the problem and the main
ideas around which the problem will be formed, you move on to the
research phase. While researching the context of the problem, share
with the team and write down any ideas you come across that could
be useful for creating the problem. Once you've exhausted your
research capacity, review all the ideas, reformulate them if necessary,
and sort them to prepare for the next phase - creating the problem.

44



:S-brainfinity

LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL
L4

|3.4.4 Creating

Now we're at the peak of your training. This is the moment when you
need to be most creative. Based on the ideas and data you've listed,
you need to create a story. Be sure to include an introductory story (no
more than 1000 characters) before formulating the problem itself. The
introductory story must intrigue students and motivate them to engage
in solving the problem. Therefore, the narrative of the entire problem
should be tailored to students. The problem statement should not
exceed 2000 characters and should be as unambiguous as possible.

3.4.5 Solution

Once you have formulated the problem, write down the solution step
by step. If during the writing of the solution you realize that some step
is too difficult or, conversely, some conclusions are reached too easily,
you can return to the problem formulation and add or remove some
assistance. After that, share the problem formulation, without the
solution, as a Google document with the other teams.

)
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|3.4.6 Group-level evaluation of Brainfinity detective problems

This is probably the most interesting part of the training, where you
solve problems for each other. Be sure that while solving, you also
analyze the problem and record all the steps in solving, both those
leading you to the solution and those leading you astray. This is
important so that you can assess the difficulty and consistency of the
problem. After that, fill in the table below for the problem you solved.

Brainfinity detective problem of Team 1

Is the problem Estimate the difficulty of
What would you highlight
formulation clear and the problem. Which steps y. . gnig
. . . as good practice in
suitable for students? in solving presented a .
. . formulation of the
Enter suggestions for particular challenge, and
. problem?
improvement. why?
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|3.4.7 Instructions for evaluating the problem solution

Imagine now that you're on the jury of a Brainfinity competition and
you need to evaluate a team's solution. To do this successfully, you
need to anticipate what students are capable of doing on this problem
and how you will assess it. The way other teams have solved your
problem can also help you with this. So, describe in as much detail as
possible how you will evaluate each likely step in solving your
problem. In real practice, there is a high probability that a solution will
appear that you did not anticipate with your evaluation instructions.
The jury specifically deals with such solutions and evaluates their
quality compared to the quality of the official and other solutions.

pomy
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detective problems

3.4.8 Group-level evaluation of solutions and of Brainfinity

Now you need to share the solution to your problem and the
evaluation instructions with all the teams. Then, you will evaluate the
solutions and evaluation instructions for the problems of other teams

by completing the table below.

Solution of the Brainfinity detective problem of Team 1

Is each step in the solution clear?
Suggest improvements.

Would you change anything in the
evaluation instructions? Explain why
and how.
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|3.4.9 Finished product

Now carefully read all the feedback on your problem, both on the
formulation and solution and evaluation instructions. Make changes
that will improve your problem and enter the finished product into the
table below.

FRAME FOR DETECTIVE’S PROBLEMS

Team

Title of detectives task

Type of Brainfinity problem

Materials needed (?)

Intro story - up to 1000 characters

Formulation of the task - up to 2000
characters

Suggestions for visual identity and problem
design

Instructions for evaluating solutions

Additional comment - if any, up to 1000
characters

Links to additional materials
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PART 4 CONCLUSION

Developing key 21st-century skills in students requires their teachers
to make a fundamental change in their approach to teaching. It is
necessary to reformulate teaching to resemble reality and daily
situations. Those situations are complex, and multidisciplinary and
require the connection of knowledge from different fields. They require
analytical and critical thinking, cooperation, and creativity.

Brainfinity methodology and training provide teachers with detailed
guidance and tools to design assignments to encourage students to
collaborate, reflect, discuss, analyze, and be creative. The method is
very demanding, because it requires teachers to release and use their
creativity and work together with their colleagues to prepare tasks for
students. Unlike the standard way of working and approach to
teaching, it requires thinking outside the box and relying on the use of
online tools in the work - which also contributes to the teachers’ digital
literacy.
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There will be a reward for the effort of creating Braininifty tasks.
Already in the class itself, the atmosphere of cooperation, the
excitement and enthusiasm of the students will be a sign that the effort
invested is fully justified. Is there any greater satisfaction for a
dedicated teacher than when the students do not want to leave the
classroom after the lesson is over? Or when students ask: can we
have another assignment? And the experience we have with the
application of this method says that the result will be exactly that. Let's
not even talk about the satisfaction that a teacher has when he sees
off a student who he has prepared for the life and work situations that
await him in the future.

Therefore, release your repressed creativity and dive into the world of
logical problems and detective tasks that we introduced you to through
this training. We're sure you'll enjoy working together and turn your
students into real little Brainfinity detectives!
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Introduction

The primary goal of this Training Implementation Set is to supply
school teachers with extra resources and guidance for the effective
delivery of our Brainfinity training program to children aged 11-14. The
Set includes the collection of 50 logical puzzles and detectives’ tasks
created by the project team, that can be used by teachers in their
classrooms; it also includes tools for teacher observation and self-
reflection, forms to track the development of skills and changes in
attitudes, advice on providing constructive feedback to students, and a
survey to evaluate the program's pilot testing. All these components
are thoughtfully designed with a singular objective: to support and
enable teachers in their efforts to foster improved problem-solving
skills in their students.

54



* X o ° . .
* N K
* 'eyé‘;‘ *
* * COLLABORATIVE PROBLEM SOLVING CHALLENGE

LR

Brainfinity Educational Content

The theoretical background for our training program is the Brainfinity
Educational content. This is the LINK to the version of the booklet in
English

Booklet with 50 Brainfininty tasks

The tasks in this collection are put in order from easier to those more
demanding. It is important to introduce to students first the easier
tasks, and to support them in finding solutions. This way they will get
encouragement to continue to more demanding tasks. You may be
surprised how easy it may be once the students are “infected” with the
Brainfininty virus! LINK
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Observation Forms on Gained Skills and Change in
Attitudes

These forms serve as a means for teachers to monitor and record the
progression of students' skills and shifts in attitude throughout the
Brainfinity program. They facilitate tracking the individual and
collective growth of students in areas such as logical and analytical
thinking, teamwork, and data mining. By observing changes in
students before and after various segments of the program, teachers
can measure the impact of their instruction. This insight allows them to
adjust their teaching techniques to achieve optimal outcomes.

Link: 3. Brainfinity Assessment tool on Gained Skills and Change in
Students' Attitudes
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Tips for providing feedback to students

It is crucial that throughout the problem-solving process, both in the
preparatory and competitive phases, students receive constructive
feedback that will facilitate their rapid progress. That's why we've
developed checklists that will help teachers more easily identify areas
where a student can progress. This makes it easier for teachers to
provide feedback. Based on the checklist, the teacher gives feedback
to the student that should meet the following criteria:
« it must be communicated in language that is close to the student,
it must be informative, in the sense that the student can infer what
they need to do to progress in the right direction,
- it must be affirmative, not just listing the shortcomings the teacher
has noticed,
it should be motivational, encouraging the student to explore and solve
problems further.

Link: 4. Brainfinity - Providing_feedback to Students
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Checklist for teachers: Preparing your students for
national Brainfinity competition

We are sure this training will motivate you to share your new skills in
your classroom. The Brainfininty approach to teaching will be well
accepted by students, we are sure they will enjoy the learning process
as much as you have enjoyed the Brainfinity training. Hoewer, getting
ready for the national competition needs continuous work, so we are
providing you with some useful tips in the form of a checklist.

Link: 5. Brainfinity checklist for teachers: preparing_students for
national Brainfininty competition

Survey for Evaluation of the Teachers’ training/Pilot
Testing

This form is designed to collect feedback on the pilot testing of our
training program, aiming to understand its effectiveness and gather
suggestions for improvement.

Link: Evaluation survey
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