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In an increasingly technology-driven world, the integration of coding and computational thinking across
the curriculum is becoming increasingly important. Educators have unique opportunities to equip
students with essential skills that will prepare them for future careers and encourage critical thinking,
problem-solving, and creativity.

This document provides an overview of the significance of coding and computational thinking in Science,
Technology, Engineering, and Mathematics (STEM), with a focus on relationships to each subject.
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Science Education

Coding and computational thinking are closely related to the scientific process, as both involve
hypothesizing, experimenting, and analyzing data to draw conclusions. In science education, coding can
be applied in the following ways:

* Modeling scientific phenomena: Students use coding to simulate complex scientific phenomena
and facilitate a deeper understanding of concepts that are otherwise challenging to visualize, such
as simulations of natural events, planetary motion, or ecological systems.

+ Data analysis: Students use coding to analyze larger data sets, identify patterns, and draw
meaningful insights from experiments or research.

« Automation: In scientific research, repetitive tasks like data collection can be automated through
coding, allowing students to focus on analysis and interpretation.

Examples of Coding within Scientific Careers
In biology, coding is used to collect population data. Bioinformatics relies heavily on coding to process
genetic sequences, perform protein structure analysis, and predict protein functions.

In astronomy and astrophysics, coding is essential for analyzing vast astronomical datasets and running
simulations of celestial events. Researchers use coding to model planetary motion, study the evolution of
stars, and analyze data from telescopes and space missions.



Technology Education

Coding integration in technology education empowers students with essential skills and knowledge
needed to thrive in the digital age. As technology becomes increasingly important to various industries,
coding education prepares students to harness the power of technology, fostering innovation, critical
thinking, and problem-solving. Coding enhances technology education in the following ways:

* Digital literacy and understanding technology: Integrating coding into technology education
fosters digital literacy, a fundamental skill for navigating the digital landscape effectively.

» Students understand how software, websites, and applications function by learning coding
languages and concepts.

* Critical thinking and problem-solving skills: Coding promotes critical thinking and problem-
solving skills, which are essential for tackling complex challenges in technology and beyond.

» When students code, they learn to break down problems into smaller, manageable tasks and
devise step-by-step solutions. The process of algorithmic thinking sharpens their analytical
abilities and enhances their approach to problems systematically.

» As students encounter programming challenges, they are encouraged to find creative and
efficient solutions, cultivating a growth mindset and resilience in the face of challenges.

* Creativity and innovation: Coding powers students to create and innovate.

» Through designing and building digital projects, applications, and websites, students unleash
their creativity and bring their ideas to life.

» Students have the freedom to experiment, iterate, and refine their projects, encouraging a
culture of innovation in the classroom.

Examples of Coding in Technology Careers

The internet relies heavily on coding for web development. Coding languages like Hypertext Markup
Language (HTML), Cascading Style Sheets (CSS), and JavaScript are used to create and design websites,
making information accessible to people worldwide and enabling online communication and commerce.

Coding is instrumental in artificial intelligence (Al) and machine learning (ML). Al algorithms, powered by
coding, enable computers to mimic human intelligence, make predictions, recognize patterns, and learn
from data.

Engineering Education

Coding plays an important role in modern engineering practices and fosters creativity, innovation, and
teamwork. Integrating coding into engineering education offers the following benefits:

+ Design and prototyping: Students use coding to design, simulate, prototype, and test engineering
solutions, saving time and resources in development phases.

+ Control systems: Understanding coding allows students to develop control systems for various
engineering applications, such as automation, robotics, and electronics.
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+ Interdisciplinary projects: By merging coding and engineering, students gain exposure to
interdisciplinary projects, reflecting real-world engineering practices.

* Robotics: Coding is essential in programming robots and automated systems, enabling students
to design and build functional robots, and fostering interdisciplinary learning between science,
technology, engineering, and mathematics.

Examples of Coding in Engineering Careers
Coding is integral to computer-aided design (CAD) software, allowing engineers to create, modify, and
analyze 2-D and 3-D models of products, buildings, and mechanical components.

Coding is used for signal processing and image analysis in electrical and biomedical engineering fields.
Engineers use coding to filter and analyze signals from sensors and medical imaging devices, aiding in
diagnosis, research, and real-time monitoring.

Mathematics Education

Coding enhances mathematical skills by providing practical applications and reinforcing concepts such
as patterns, sequences, and logical reasoning. In mathematics education, coding can be integrated in the
following ways:

* Geometry and visualization: Students use coding to create geometric shapes and patterns,
strengthening their spatial reasoning and visualization skills.

» Coding enables students to visualize mathematical concepts, such as graphs, functions, and
geometric shapes.

* Algorithmic thinking and problem-solving: Writing algorithms in code involves the use of
mathematical logic and problem-solving strategies.

» Students can develop algorithmic thinking by creating sequences of instructions, which are
essential in both coding and mathematics problem-solving.

* Real-world applications: Integrating coding with mathematics allows students to create coding
solutions to mathematical problems and apply mathematical concepts to real-world problems.

Examples of Coding within Mathematics Careers

Cryptography, a branch of mathematics, uses mathematical algorithms and coding languages to develop
secure encryption and decryption methods, ensuring data confidentiality and integrity in various
applications, such as online banking and communication.

This toolkit was created for Lone Star STEM, a partnership between TEA, Jobs for the Future,
and the University of Texas at Austin that is funded by the U.S. Department of Education.
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