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Figure 1: An overview of our approach: chess engines on the left explore the game space computationally, while the textbooks
on the right provide strategic guidance. The yellow boxes highlight our central questions on (Q1) describing board states and
moves in strategic terms, (Q2) aligning abstract strategic direction with concrete move execution, and (Q3) consulting textbook

knowledge for specific cases.

ABSTRACT

Chess engines have surpassed human capabilities in calculating
moves, yet strategy textbooks remain crucial for human learners
who need conceptual guidance and explanations beyond raw com-
putation. In this paper, we propose perspectives on transforming tra-
ditional chess strategy textbooks into interactive tutorials through
language model capabilities. Key challenges include aligning board
states with textbook principles, retrieving relevant content, and
guiding users toward strategic move sequences. We discuss the
broader role of human-crafted knowledge as an interpretable and
adaptable resource amid AI’s growing capabilities.
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« Applied computing — Interactive learning environments; «
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1 INTRODUCTION

Chess remains a popular board game with major competitions,
including the World Championship held annually. Online platforms
host hundreds of thousands of active players, and many creators
produce chess-related content, ranging from educational videos
to entertainment. Despite computers surpassing human players
as early as the 1970s, chess continues to be valued as both an
intellectual sport and a form of cultural entertainment.

As a turn-based game, chess requires players to analyze possible
sequences of moves and select the best option. Many well-known
chess anecdotes involve seemingly illogical moves, such as sacrific-
ing high-value pieces, that ultimately lead to advantages through
meticulously calculated combinations. This boosts the idea that
chess is all about cognitive ability, and those who think deeply
across many possibilities come out on top.

However, chess mastery extends beyond calculation. Strong play-
ers recognize abstract board patterns and aim for favorable positions
based on these structures. This approach, known as positional play,
gained recognition in the late 19th century when players focused
on exhaustive calculation were consistently defeated by those who
prioritized positional understanding. The chess community distin-
guishes these two skills as “tactics” (short-term sequences that gain
immediate advantage) and “strategy” (long-term planning based on
positional factors), both of which are essential for modern players.

Chess strategy is primarily documented in textbooks, and few
systems provide interactive feedback. Because many people play
chess on online platforms, interactive tutorial systems can support
a wide range of users by offering immediate feedback on game
positions. For tactical play, many platforms already employ chess
engines to indicate whether the most recent move was subopti-
mal and, if so, how that mistake could unfold. However, unlike
tactics, which can be confirmed through short sequences of moves,
strategic knowledge is abstract and difficult to formalize. While re-
cent research has examined the potential of large language models
(LLMs) to capture and explain strategic concepts [7], explicit and
extensive integration of textbook knowledge remains limited.

This work explores the idea of converting chess textbooks into
interactive tutorials that seamlessly integrate with specific chess
board context. We examine the problem, identify gaps in current
practice, and propose potential solutions. We discuss broader im-
plications, including the role of human-crafted knowledge as an
interpretable and adaptable resource as Al increasingly matches or
surpasses human performance across various domains.

2 WHATIS CHESS STRATEGY?

2.1 Human Perspective

In the chess community, strategy generally refers to higher-level,
long-term planning that accounts for positional elements, such as
controlling more space, establishing a solid defensive structure, and
ensuring the king’s safety. In contrast, tactics concern short-term
sequences of moves aimed at producing immediate outcomes, often
by attacking multiple pieces at once or leveraging other tactical
motifs.

Chess strategy follows a hierarchical structure, where funda-
mental principles support more advanced concepts. At the basic
level, principles such as central control, piece development, and
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Figure 2: Illustration of hierarchy in chess skill levels. Clas-
sical knowledge of tactics and strategy serves as a bridge for
novice players to improve their skills.

king safety provide the foundation. Building on these, more specific
ideas emerge, such as exploiting weaknesses or controlling key
squares and files. At a higher level, strategic understanding extends
to how particular piece structures create long-term advantages.

Figure 3 presents an excerpt from a chess strategy textbook [10],
illustrating how strategic concepts apply to specific board positions.
It identifies key pieces (e.g., KP, King’s file) and strategic objectives
(e.g., Black’s abandonment of KP, White’s pressure on KP, attacking
chances along the King’s file, and Black’s efforts to resolve piece
development constraints). The specific move sequences in the ex-
cerpt analyze how these objectives can be sought or compromised.
Underlying these strategic ideas are core principles, including piece
development, space control, piece coordination, and the use of open
lines.

2.2 Computational Perspective

Chess, like Go and Shogi, is a perfect-information, turn-based game,
theoretically represented as a finite-state graph traversed by two
players, where an optimal solution necessarily exists [5]. However,
chess has an enormous game tree complexity as large as 1012 [12],
making an exact solution computationally infeasible. Both humans
and chess engines rely on abstractions to manage this complexity.
While humans use positional intuition, computational engines ap-
ply pruning techniques in tree-based search and value networks
in reinforcement learning. In all cases, strategy emerges as an ab-
straction derived from necessary simplifications. Prior research
has identified similarities between human-developed heuristics and
Al-learned patterns in chess [11]. From a computational perspec-
tive, human-crafted strategy provides useful insights, but it is not
the only possible outcome of data-driven simplification. As both
humans and Al continues to advance, established knowledge may
evolve, making prior strategic principles less certain.

2.3 Role of Strategy in Chess Skill Hierarchy

The concept of chess skill can be understood as a continuum, rang-
ing from beginner-level play to advanced human performance,
engine-level analysis, and, in theory, an optimal solution (Figure
2). At the level of chess engines, the distinction between tactics
and strategy becomes less meaningful in practical terms, as search
depth and evaluation functions integrate both into a unified pro-
cess. At the highest level of human play, elite competitors apply
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