Summary 
Chess as a tool of thinking – a game for the future of education 

1. Treating chess as a tool of thinking and agency, our book guides Readers on the one hand to school, proposing to launch a universal edu-cation system with the application of problem studies on a chessboard, and on the other hand, it proposes a way of social and educational enter-tainment. 
When introducing chess to schools and treating it as a tool of thinking and agency, a dilemma must be resolved at the beginning: are we trying to improve the culture of thinking of the most numerous „mainstream” section of the population or rather to popularize elite schools in order to select new, young chess talents in subsequent years? In our opinion, when working on the mental culture of a child at school, we should focus on the first premise: strengthening the child's attitude of self-control, not being influenced by his current abilities, talent – whether already revealed or not. When children sit down at a table with a chessboard facing each other, they experience a spirit of cooperation, not competition against one another, despite embarking on the path of indepen-dent discovery. 

The authors subscribe to the view of contemporary psychology, which claims that all children aged 3-5 have a much greater creative potential than the one they reveal at later stages of schooling. Children learn new things most effecti-vely through play. In this way, they also achieve a state of relaxation and con-centration. How to make chess an interesting and educational game with the involvement of intellect? This is one of the priority challenges of our book. In this context, a quote from the world-renowned observer of the labour market and education – Sir Ken Robinson – provides a strategic guideline: „In my experience, one of the main reasons so many people think they are not creative is that they simply haven’t found their means of expression”. „Finding your means of expression” can mean knowing how to use what I can do best. This is what is at stake in the desirable school of the future, so that during stimula-ting sessions with wise people (teachers), students can perform interesting and useful tasks that will allow them to develop their natural talents. In order to achieve that, students have to solve a problem – they must show both the will to pursue their dreams and needs, but also to activate the layers of their intelligence along with its inseparable companion, creativity. The book talks about the latter type of change. Szachy narzędziem myślenia 
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We point out that in the contemporary education system the opposite process is taking place: mental barriers in children grow stronger, as does the disbelief in their own abilities, appetite for knowledge disappears, play is replaced by curriculum-centred knowledge; with age, children lose their joy of going to school. Increasingly aggression, competition, discouragement, rowdiness come to the fore. Thoughtlessness and stupidity appear in the behaviour of children. Plus ratio quam vis. Reason means more than strength. This slogan, featured on the portal leading from the Auditorium to the Copernicus Hall at Collegium Maius of the Jagiellonian University could serve as the main motto for actions proposed in this book. 

The authors of the book are raising an alarm: a major breakthrough in the cur-rent subject-command-bench system must be made to free up permanent space for free thinking, independent discovery and to create a suitable sphere for children to experience the entire Logos on a daily basis. Reason before strength! 

The authors see the attempt at guiding each student through all the stages of a chess game (the opening phase, i.e. the development of the pieces, the middlegame phase, containing precise strategic plans, and the endgame phase) to be a bold undertaking, which is doomed to fail. When working with all students in the class, the authors consider it more realistic to concentrate on teaching chess around already „existing”, uncomplicated problems (a small number of variations to be considered), in order to focus on assessing one's own position (white pieces) and the opponent’s position (black pieces), discovering ideas leading to the goal (mating an opponent or saving a draw) and verifying them by making and analysing the moves. Chess thus becomes a tool for training students in strategic thinking! Playing the game itself be-comes a secondary goal for the teacher, although from the student's point of view – the need to fight and win may gain primary importance. For those who want to fight, we propose duels of the pawns in different variants of num-bers and initial settings, e.g. three pawns against three, starting from the second and seventh rank. 

Chess classes conducted in this way support the improvement of competences that are valued in the 21st century. Teachers and students practice interpersonal communication, observe how to effectively cooperate in teams, practice criti-cal thinking and orient themselves in their activities to discovery and creativity. 

2. In our book, we ask about new paradigms that should guide good edu-cation. Is there a place for chess, and if so, what role would it play? 
In school education the paradigms can be reduced to three perspectives of in-fluencing a child: the dimension of experiencing mistakes and failures on a regular basis; space to experience delight and communal sphere – all three of them, however, are aimed at living its fullness. Error is a key starting point Szachy narzędziem myślenia 
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here, the proverbial „apple of the eye” for the entire spectrum of activities accompanying the child in the process of acquiring knowledge. Behind the error is its author, that is, the perpetrator – the one who shows his own will, makes decisions on his own, using his mind in cooperation with the will, strives to achieve the set goals. In turn, admiration, as the best driving force for committing knowledge to memory by the human brain, seems to be an excellent motivator for a child to overcome difficulties. We are drawn to the examples we have an emotional relationship with. Only then do we want to want to! An interesting material, together with teacher's indispensable commitment, will constitute an invitation for students that they will find difficult to resist. 

According to the authors, the current education system, constantly expecting children not to make mistakes, distorts the process of their maturing to-wards independent, creative efforts. The child faces the „blank page” syn-drome when he or she has not dealt with a task before. In the present education system, the wrong answer appears to the child as an unpleasant condition that must be avoided at all cost! Through our book about chess understood as a tool of thought and agency we want to inspire educational circles to change the status quo. 

We refer the Reader to problem chess studies as a simple, yet effective tool that allows a child to follow the path of an explorer on a daily basis, on which wandering is accepted as a natural process of learning. We depart from tea-ching the whole game as too complex a challenge, impossible – in our opinion – to be carried out without trivializing extensive knowledge and skills for the entire population of children. We would like to emphasise how important it is to sustain the appeal of the beauty of ideas and to avoid banality, assuming the limited means. At a chessboard the child is to experience delight and charm. 

In simplified problem studies on a chessboard, the child is faced with a finite number of possible moves. Finite, thus ones that can be grasped! The child is invited to trace the moves without the pressure of being expected to make the right, best move right away. When it comes to choosing a bad move, the child knows that he can always take it back and retreat to where he started without any unpleasant consequences! He recognizes and decides which way to go, having „at his disposal” a clear criterion of the goal towards which he is hea-ding. Therefore, the child learns to attack a problem independently from every, even the most unusual angle, taking into account the element of surprise even to the child himself. In such an approach, problem studies inspire a child to independently search paths by trial and error. However, there is no „book” of openings to aid him or her; the child can only count on his own strength. The student does not need to know in advance which move is the best. It is enough for him to start from anywhere, and the newly created situation on the Szachy narzędziem myślenia 
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board will reveal new possibilities to him and lead him further in the right or wrong direction. The student will know what to do next. This happens with-out a big „fuss”. Children take all these steps in pairs at separate tables in order to inspire each other, support and control the process of discovery. By beco-ming the creator of the mini-reality on the chessboard, the young man develops an attitude of self-control! 

While demanding a communal dimension of school education, we also demon-strate what the stakes are. Experiencing something valuable from a perspective other than your own, becomes the best antidote to prevent the occurrence of all kinds of -isms, with fundamentalism at the forefront. It is an opportunity to educate a generation capable of cooperating with differently minded people unified by the desire to forge social bonds, notice and care for the common good. The communal space effectively solidifies our mutual relations, prompts us to listen to each other, which greatly improves the effectiveness of cooperation, and thus of teaching itself! It becomes an additional stimulator for development. Any genuine community – in order to avoid sectarianism – allows its members to participate voluntarily, while preserving the right to be different. In a school class subject to compulsory participation, this seems unachievable. We consider it a possible and reasonable minimum: embarking on the path of community while respecting those students in the class who will want to observe it only from the sidelines, in the hope that the situation will only be temporary. The objective is: a class as an investigating community freeing a unique space for children to meet each other, experiencing their own and others' limitations, their own and other's uniqueness, taking responsibility for each other. We trust that in each class the teacher will encounter children who will demonstrate a good will to choose the path of communal cooperation. Children sitting at checkerboard tables facing each other, but not against each other, learn to think together from both the white and the black's point of view. Chess problems can have such a unifying power! 

3. Our book deals with an extremely important issue: working to improve the mental culture of the largest „mainstream” population of society, the so-called average individuals whose uniqueness within the system has not been noticed. We want to achieve this with the help of chess. 
The way of selecting and working with real talents in the educational system must not be a reason for abandoning creative work with other students. Let us make it clear: an „average individual” is one whose unquestionable uniqueness has not been recognized by the system. We need to rethink the way of working on the mental culture of the largest „mainstream” proportion of the school population, students described in educational jargon as „average”. The expe-rience of one of the authors of the book (Arkadiusz Więcko), gained from his classes on logical puzzles and elements of chess in non-elite public and private Szachy narzędziem myślenia 
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schools, shows that the common nature of „thinking-centred” classes does not have to mean lowering the bar of requirements or a significant loss of their quality! However, it requires exceptional diligence from the teacher in terms of the selection and attractiveness of materials intended for work with an entire class. The experience of public schools so far shows that attempts at populari-zing any activities that require truly active thinking from children usually end in failure. On the other hand, it can be observed that almost every child initiates his or her thinking process in circumstances that are familiar and com-prehensible. In the school environment, the percentage of students able to apply the thinking process is rapidly declining ... Emotional barriers, fear of failure, aversion, chaos and blank minds can be observed. There is no avail-able space in the contemporary school to keep „thinking”... Creative schools all over the world take the easy way out in this respect, making an initial se-lection among students, immediately selecting „the gifted ones” at the start, or they are guided by the level of parents’ readiness to participate. All this con-tradicts the idea of equal access ... The authors point to two main obstacles to the effective dissemination of public intellectual culture at school: 

(1) Significant disproportions in „preparing” children's minds to make an effort and the degree of motivation; substantial differences in the pace of work, the degree of understanding of new ideas, concentration, ability to cope with failure. 

(2) The spirit of competition, comparison, evaluation, not making mistakes, resulting from the specificity of the adopted model of education, eliminates the chances of discovering the uniqueness of each individual student. 

Arkadiusz Więcko shares his experiences from the lessons of logic and chess battles conducted with children aged 7-13 at primary schools in Szczecin: pub-lic (Primary School No. 45 in Szczecin in 1989-2007, grades IV-VI) and non-public („Nawigator”: 2014-2017, grades I-VI and „Słoneczna”: 2017-2021, grades II-IV). Working with a group of children not selected in this regard has demonstrated that in fact the above-mentioned obstacles can be marginalized. This does not mean that the author is a believer in equality of talents; it is rather an effect of not giving up systematic work with minds that „stand out” from the rest of the student population. In this way, the teacher communicates non-verbally to the class that he cares about each student separately as well as for the community between them. It is necessary to carefully select the next task, to reformulate it in a way that is comprehensible to all students and to come up with attractive teaching aids that would allow every child – without exception! –to enter the reality of the task with emotions and physical activity, „deep” enough to understand it and activate their own mental processes... Szachy narzędziem myślenia 

373 

When a child encounters doubts, it is important to allow for the possibility of „learning” from mistakes and confidently following the goal in his first school experience. In search for a solution to a task, the child adopts the traits of a warrior: he learns to quickly recover from defeats and to persist in his efforts. A critical mind emerges that is not easily deceived by appearances, the authority of a classmate or the teacher himself. After numerous attempts at breaking free from the clutches of a stereotype, skimming „the surface” of the essence of the issue, following the appearances of the truth, the student once more poses the question: are you sure? The authors emphasise that a properly formed child’s mind, while remaining open, can defend its arguments until it finds someone's arguments more convincing than his own. Admitting to a mis-take at this point does not discredit him, but rather it can evoke respect. 

This book frequently reverts to the idea that organic work on the mental culture of a child is in the interest of a society as a whole and is one of the guarantors of a greater quality of collective and individual life. When a child is confronted with a chess problem to be solved at the chessboard, it means nothing more than making a move or a sequence of moves! Then we can tangibly see whether our idea of universal education on the culture of thinking really defends itself, or whether it only remains wishful thinking... Our school experiences allow us to remain optimistic. Therefore, in order to liberate students' activity and direct their attention to discovering reality, the method of teaching the basics of the game by means of questions, not lectures and tips, was proposed in this work. The problem of transfer of skills was also initially raised: from the sphere of chess to personal and professional life. Questions were posed if and how chess can teach humility and courage. A certain model of the analysis of one's own creativity was proposed, which focuses not only on scoring points, but on the realization of logical and artistic values in chess. 

4. Examples of problem studies, creative chessboard tasks and their un-packing are among the most difficult parts of this book, but they can also bring the most satisfaction to those Readers who dare to go the way of in-dependent search based on the given guidelines. 
The process of transition from a schoolchildren or student community to the world of work can be filled with numerous barriers and does not have to be plain sailing. It is very likely that young people graduating from universities or high schools will face great challenges in their new jobs – how to operate in a constantly changing world, in the face of changing customers’ needs and tastes, with competition constantly developing new strategies and tactics. It can be assumed with a high degree of certainty that their employers will expect them to be innovative and display competences that were not taught at schools! Therefore, the ability to reliably implement projects that develop creative ideas will be so important in the professional life of these young Szachy narzędziem myślenia 
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people. That is why the attitude of creativity will play a major role in the search for new relationships between objects, events and ideas in the surrounding world. Finally, the ability to solve problems will be vital. That is the reason the attitude of creativity will be essential in the search for new relationships between objects, events and ideas in the surrounding world; so that Sir Ken Robinson's Cassandra-like vision would not come true: „at the schools of yesterday, yesterday's teachers teach today's students to solve tomorrow's problems”. John Dewey, a philosopher, psychologist, and education reformer cautions: “If we teach today’s students as we taught yesterday’s, we rob them of tomorrow”. 

In the new world of the Digital Age, there will probably be a need for new paradigms of thinking and perception of educational reality, a different, new perception of known pieces of the puzzle and the relationship between them will be required. It will be particularly important to distinguish in the minds of the teaching staff and students between two types of questions, which entail two different types of thinking: 

− How is it (Rock Logic)? 

− How could it be (Water Logic)? 

„Water Logic” (de Bono), understood as responsible anticipation of conse-quences, opening up to various new possibilities, along with flexible thinking in different directions – will gain increasing significance. Hence, in this work, there are many opportunities to learn and practice various methods of creative thinking and action, such as: step-by-step ways of problem solving, the structure of chess player's thinking according to Adriaan de Groot, progressive deepening, as an antidote to the danger of „a shallow mind”, lateral thinking, PO – Provocative Operation, brainstorming, question storming, method of thinking aloud while solving tasks, telling stories according to Michael Bosworth and Ben Zoldan, the „Six Hats” and „Six Shoes” method by Edward de Bono, crushing negative beliefs, PDCA (Plan-Do-Check-Act) and PDSA (Plan-Do-Study-Act), the method of nine indicators to study thinking, the principles of super-forecasting. It was also pointed out how chess players can cooperate with Artificial Intelligence, for example the self-study program of AlphaZero. 

Chapters related to solving chess problems, but also selected tasks and logical games based on a chessboard (e.g. wolf and sheep game, checkmate in two moves) provide a lot of innovative material. The authors address it primarily to those Readers who already have certain chess skills and want to raise the level of their culture of thinking based on useful tips: How to attack a new problem? How to start solving the problem? Nothing prevents a novice from joining them: after all, it is not experience, but a creative attitude that counts the most – this is the authors' credo. One more issue is worth emphasizing the authors of the suggested open tasks (e.g. a jumper on a 5x3 board, playing wolf and sheep, setting up eight queens, rooks, etc.) do not aspire to provide „only right” solutions. They rely on your creativity and boldness. By starting your independent search by checking how it works, learning about the limitations of the matter of the task, its unstable elements, you enhance your chances of discovering the regularities that „govern” the relationships in the reality of the task and can lead you to ... the correct solution.
                                                                                                                        end summary
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