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Mathematics is the language of science and the foundation of STEM education. The interdisciplinary link be-
tween science and mathematics develops problem-solving, computational thinking, and strategic analysis skills.
Activities like path and matchstick puzzles support these skills, while different physics principles and mathematical
relationships help appreciate the important roles scientific concepts play in understanding phenomena in nature
and technology. This integration, enriched by artificial intelligence today, prepares students for the future as well-
equipped individuals who can produce scientific solutions to real-world problems.

Mathematics is the language of all sciences and the backbone of science education. Science, technology,
and engineering are inseparable from mathematics. While humans express themselves through words, drawings,
and body language, science expresses itself through numbers, formulas, graphs, and geometric shapes. Therefore,
mathematical skills and scientific process skills are intertwined. Problem-solving, computational thinking, logical
reasoning, and algebraic thinking form the basis of these skills. Mathematics provides a necessary language and
tool for describing, understanding, modeling, and predicting natural phenomena. In disciplines such as physics,
chemistry, biology, and engineering, it enables students to interpret data, recognize patterns, and develop logical
problem-solving skills (Palmgren et all, 2025). Thus, the integration of mathematics in science classrooms deepens
not only numerical skills but also conceptual understanding.

The use of mathematics in science education helps connect abstract concepts with real-world applications. For
example, algebra and calculus are indispensable for calculating motion and energy in physics classes; and statistics
are essential for analyzing experimental data in biology. This approach builds a strong foundation in STEM fields by
developing students’interdisciplinary thinking skills. STEM offers an understanding that integrates disciplines to
solve real-world problems throughout the educational process, from K-12 to university. It is becoming increasingly
important for students to be able to perform strategic analysis, think critically and creatively, and solve problems
using three-dimensional and spatial intelligence. With technological advancements, problem-solving activities
such as path puzzles and matchstick puzzles also contribute to the development of these skills.

Path puzzles are important for algebraic thinking, and matchstick puzzles are important for cognitive and
computational thinking. Path puzzles and matchstick puzzles are fun activities that develop students’ problem-
solving and logical thinking skills. Path puzzles require finding the correct route between starting and finishing
points according to specific rules. Matchstick puzzles are solved by rearranging geometric shapes (Slisko, 2025;
Danesi, 2026; Slisko, 2026). Both activities play an important role in science education by supporting computational
thinking, spatial intelligence, creativity, and strategic planning.
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Mathematics enhances scientific literacy, preparing individuals to address global challenges such as climate
change, health, economics, engineering, and technology. Inquiry-based learning, visualization, and the use of
digital tools make mathematical concepts more accessible. Thus, science education serves not only academic
achievement but also the development of scientifically minded individuals capable of finding solutions to societal
problems. Strategic analysis and solution planning are critically important, especially in the healthcare field. For
example, determining the correct treatment method and administering the appropriate dose of medication for a
patient arriving at the emergency room requires strategic thinking skills.

In one K-12 STEM education project (SILT), a team of university scientists engaged two middle school student
groups in testing innovative environmental research technologies to measure sediment flowing underneath river
ice (Clement et al., 2024). Furthermore, sea and air transportation vehicles, which we frequently use for travel,
exemplify the collaboration of multiple scientific disciplines and the relationship of the STEM approach with real
life. Finding scientific understanding of real-life phenomena isn’t a simple process and is prone to conceptual
mistakes. A good example is the popular “explanation” of aerodynamic lift based on Bernoulli’s Principle, found in
many physics textbooks: The wing is pushed upward as the air above the wing moves faster, creating low pres-
sure, while the air below the wing moves more slowly, creating high pressure. The conceptual error is a “logical”
supposition that air must flow above and below the wing, spending the same amount of time. Fortunately, the
presence of critical thinking in the scientific community helped in finding better explanations of aerodynamic lift
(Silva & Soares, 2010; McLean, 2018; Slégrova & Slégr, 2022).

Fibonacci's sequence is a mathematical pattern that connects, in an unexpected way, flower buds, cones,
snail shells, sunflowers, calla lilies, the placement of the chin, nose, and eyebrows in facial aesthetics, and spider
webs. In fact, mathematics and geometry have revealed what already exists in the universe, helping humans to
comprehend it. We can observe Fibonacci’s Golden Ratio not only in nature but also in magnificent man-made
masterpieces such as the Mona Lisa, the Egyptian pyramids, and contemporary architectural works.

The STEM concept has been widely used and has taken its place in the literature since the early 2000s (Bryan
& Guzey, 2020; Gavrilas & Kotsis, 2025; Samara & Kotsis, 2025). Although the STEM concept has been expanded
to STEAM by adding ART, there is, in fact, an unnamed relationship between historical periods and the concept
(Masalimova et al., 2025 & Lazarinis, 2025). From this perspective, one of the most recently published studies on
the STEAM concept, titled ‘The Interactive Design Process Framework (IDPF): Utilizing GenAl as a Collaborative
Agent for Creating STEAM Projects, has an unspoken connection with past work. Today's reality of Al has revealed
the partnership between IDPF and STEAM (Sotiropoulos et al., 20026).

This demonstrates how valuable the skills acquired through science education in K-12 are in real life. Conse-
quently, science and mathematics are complementary epistemological fields. While science observes and explains
nature, mathematics represents these observations through formal models and equations. This reciprocal rela-
tionship forms an indispensable foundation for producing scientific knowledge and solving real-world problems.
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