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EYW: Engineering Applications of Computer Science is an engineering course that engages students in
programming and computational thinking to solve hands-on engineering design challenges. For students with an
interest in engineering, the course provides opportunities to design computing-enabled solutions to engineering
problems. For students with an interest in learning to code or to apply coding skills, the course’s hands-on,
human-centered approach motivates the development of programming and other computational thinking skills.
For both groups, the course sparks curiosity and provides valuable experiences with computing, design, and
problem-solving that will benefit all students, regardless of their future career goals.

Who should take EYW: Engineering Applications of Computer Science?

EYW: Engineering Applications of Computer Science is appropriate for any student who
wants to learn to apply coding skills to solve engineering problems — or who just wants
to learn to code — and who is mature enough to undertake projects that can last for up
to 12 weeks. While the course assumes no prior coding experience, some students may
have significant coding experience. To address the challenges of serving students from diverse coding
backgrounds, each unit offers both a basic challenge and more rigorous extensions.

How does this class fit into your school’s STEM pathway? s/
e

Confirm with your curriculum director or EYW teacher whether EYW: Engineering

Applications of Computer Science is a foundational course for grades 9 and 10, a

capstone course for grades 11 and 12, or a stand-alone elective across grade levels,

and whether the course has any prerequisites at your school.

<0 Can the curriculum be used for AP® Computer Science Principles?
\ While we once thought that EYW: Engineering Applications of Computer Science
might prepare students to pursue AP® Computer Science Principles credit, with the
recent changes to the AP® course, that is no longer a possibility.

How does this course align with standards? ..
In Texas, this course may be offered as a Texas Education Agency-approved Innovative
Course (N1303772) and is listed in the Cybersecurity Program of Study. Ask questions

about alignment with other standards at www.engineeryourworld.org/learn-more/.



http://engineeryourworld.org/learn-more/

What do students do in EYW: Engineering Applications of Computer Science?

EYW: Engineering Applications of Computer Science offers students a unique opportunity to learn and apply
programming and other computational thinking skills in the context of human-centered design projects. Students
practice creativity, critical thinking, problem solving, collaboration, communication, and purposeful application of
STEM and computing principles. Students who complete this course are well-placed to make informed decisions
about future coursework in engineering, computer science, robotics, and related fields.

Unit 1: Electronic Music (Programming in Python) introduces Python, the language
that students will use throughout the course. Students explore the style and syntax of
Python code as they program a short piece of electronic music. Students then review each
other’s code and suggest improvements to gain insight into good programming practices.

r ks In Unit 2: Custom Photo Filters (Exploring Images), students create a program that turns
Coan - digital images into Warhol-style pictures. Starting with a partial solution, students reverse
engineer existing code, analyze user needs, and develop a plan for completing the project.

, They learn to build on existing code, integrate libraries of code, create a user interface that
enables an artist to “paint” images by controlling colors with slider bars, and develop instructions for the artist
who will use the software. Students’ coding and writing skills are put to the test when the program and its
documentation are handed over to peers in another class for user testing and feedback.

Unit 3: Computer-Assisted Physical Therapy (Analyzing Video) asks students to design and
prototype a real-time feedback tool for patients performing physical therapy exercises. After
analyzing user needs and creating a functional model of the system, students design and build a
wearable device that enables a web camera to capture joint motion data. Students write code to
analyze the video data, apply an algorithm to calculate changing joint angles, develop a user
interface to provide real-time patient feedback, and export data for the physical therapist.

(affordable, pocket-sized computers) with structural elements, sensors, motors, lights, and
other components to create automated assistive devices such as a “smart lighting” control
system. Working with scale models of these devices, students generate concepts to meet
customer needs through improved mechanical design and better code.

Unit 5: Camera-Controlled Wheelchair (System Design) asks students to develop a
wheelchair control system to improve independence and mobility for people with
quadriplegia. Students analyze customer needs and generate design concepts for a physical
apparatus to enable a chair-mounted camera to capture user head movements. They
integrate original and off-the-shelf software and hardware to control chair speed and direction based on the
detected head motion. Finally, students create testable prototypes and refine their systems through iteration.

In Unit 6: Water Rockets (Model Selection and Performance), students use a computer
model to optimize a water rocket’s altitude. Students build a rocket, use the model to predict
| its maximum altitude, launch, compare the rocket’s maximum altitude to the predicted value,
- and discuss the model’s accuracy. After making informed design revisions, they predict the
performance of their revised designs, relaunch, and compare their results to their predictions.




