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DERIVATIVE REPRESENTATION IN THE THREE WORLDS
OF MATHEMATICAL THINKING
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Abstract. The concept of derivative is one of the most fundamental concepts
of differential and integral calculus, which plays an important role in learning
advanced mathematical topics and its applications in various sciences. Despite
the importance of this concept, many students face challenges in understand-
ing its concept. Many of the difficulties in learning derivative arise from the
inability of learners to establish a connection between geometric, algebraic, and
proof representations of this concept. The present study aims to explain the
concept of derivative within the framework of the theory of three worlds of
mathematical thinking. This theory examines mathematical thinking in three
worlds of visualization, symbols, and proof, and emphasizes the relationship
between these worlds in the formation of deep learning. In this article, first,
the theoretical foundations of the three worlds of mathematical thinking are
introduced, and then different representations of the concept of derivative in
each of these worlds are presented and analyzed. Also, using the three worlds of
mathematical thinking framework can help identify learning barriers and design
effective educational strategies to promote conceptual understanding of deriv-
ative. Accordingly, paying simultaneous attention to the visual, symbolic, and
demonstrative dimensions in derivative teaching can pave the way for deeper
and more sustainable learning of this concept in students.
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