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Abstract

This study reexamines how the concept of energy in physics acquires causal meaning by analyzing the meaning structures
embedded in natural language. Here, causal meaning refers not to meaning derived merely from describing events or quantities,
but to meaning that emerges when phenomena are understood as directional relations—"“from whom to whom” or “‘what acts
upon what.” Such causal meaning is not an intrinsic property of an object; rather, it is a relational meaning generated when roles
and directionalities are established within an interaction.

While energy is rigorously defined in physics as a conserved quantity, its understanding often remains confined to descriptions
of states or outcomes, obscuring the causal meaning associated with interactions. Focusing on the complementary paired
structures found in Japanese transfer expressions—such as dasu/morau (“give/receive”) and suru/sareru (“do/be done’’y—this
paper introduces the framework of Relational Oppositive Concepts (ROC), which demonstrates that meaning arises not from
isolated concepts or one-directional relations, but from directional relational pairs.

ROC does not replace the formal definitions or theoretical structures of energy in physics. Rather, it serves as a conceptual guide
for visualizing the epistemic and semantic conditions under which energy transfer can be meaningfully interpreted by learners
or reasoners. To illustrate how ROC supports meaning formation in concrete contexts, selected examples from physics
education are analyzed as supplementary materials. These examples are not intended to evaluate instructional effectiveness;
instead, they function as theoretical scaffolding to show how ROC makes visible the paired relational structure that constitutes a
minimal unit of meaning.

Overall, this study reframes the understanding of scientific concepts not as issues of representation accuracy or operational
utility, but as semantic and epistemological questions concerning how meaning is constructed and stabilized causally. The
proposed framework of Relational Oppositive Concepts (ROC) is not presented as a universally applicable theory across
languages; rather, it is positioned as an analytical model that, drawing on the structural features of Japanese expressions,
demonstrates the structural applicability of relational pair configurations as the basis of meaning generation.

Keywords :Relational Oppositive Concept (ROC); minimal unit of meaning; subject-optional structure; energy transfer;
structural isomorphism






