ENGINEERS WEEK 2018

How Will You Inspire Wonder?
Engineers Week is YOUR time.
While we celebrate the professionals who create today’s
awe-inspiring marvels to everyday necessities, it’s also a
time for you—the educator—to celebrate the work you do
to inspire wonder in your students.
DiscoverE, with our engineering and technology communities, thank ITEEA members who are helping students
realize their creative potential as together we show how
engineers help make a better world.
During Engineers Week 2018 (February 18-24) we celebrate the imaginative and innovative ways engineers
tackle world problems. We also want to inspire future
generations of innovators, and this year we hope ITEEA
members will help your students wonder how engineering
figures in their future!

To strengthen the connection between ITEEA and Engineers Week, ITEEA
is pleased to include the official Engineers Week poster as an insert in this
journal. Additionally, ITEEA's STEM Center for Teaching and Learning™ has
created a series of design briefs for use by technology and engineering
educators at the elementary, middle, and high school levels that appear on
the following pages.
STEM CTL™ is ITEEA's curriculum and professional development arm, established to advance technological literacy and to demonstrate how technology
and engineering bring STEM to life!
Be sure to visit www.DiscoverE.org for all the ways you and your students
can make the most of Engineers Week 2018, including training, resources,
activities, and videos. And we invite you and your students to join in our
social media celebration during Engineers Week at #Eweek2018.
Additionally, ITEEA is asking its members to take the "Global Day of the
Engineer Pledge" to share what YOU are doing to grow the next generation
of innovators!
Global Day of the Engineer, on April 4, 2018, is the WORLDWIDE event that
celebrates and recognizes engineers. Join us!
It's easy to participate from anywhere:

ENGINEERS

•
•
•
•

Show your pride—share photos of
engineering celebrations you've
been a part of.
Honor colleagues, family, and
friends who are engineers.
Share photos of engineering
wonders.
Engage students in engineering
activities.

Learn more today at
discovere.org/our-programs/global-day
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ELEMENTARY SCHOOL DESIGN BRIEF

Blizzard Shoe
Every day students make choices about what they are going to
wear depending on the weather forecast. These choices are what
drive students to make informed decisions about proper clothing
to brave the weather ahead. In making intentional connections to
STEM (Science, Technology, Engineering, and Mathematics) content, students are able to think critically about how the decisions
they make impact their daily lives.
Natural Hazards is an EbD-TEEMS™ (Technology, Engineering,
Environment, Math, and Science) Integrative STEM Curricula for
third grade that engages students in hands-on inquiry and design
lessons where they explore the natural hazards present on Earth.
All Building Blocks in the EbD-TEEMS™ (Technology, Engineering,
Environment, Math, and Science) Integrative STEM Curricula for
K-6 program are designed to be implemented in an elementary
classroom with the flexibility to adapt the content to meet the needs of the diverse learners present.
This course reinforces science and mathematics concepts by providing
students authentic learning opportunities to engage in design-based
inquiry through hands-on activities. Throughout the course, students develop an understanding of the attributes of engineering design and how
weather influences design. Students are also provided opportunities to
reason abstractly and quantitatively by interpreting data and graphs and
using mathematical models to describe typical weather conditions during
particular seasons. Students create designs, explore various regions of
the Earth, analyze weather data, and investigate the types of natural hazards that occur around the world. (ITEEA: MRE, 2017).

One of the final design challenges of this course allows students to address a Grand Challenge for Engineering identified
by the National Academy of Engineering: Engineer the Tools
of Scientific Discovery. This engineering design challenge
provides a real-world issue that students can explore about
Natural Hazards and how design solutions must be created to
reduce the impacts of these hazards. This culminating design
challenge allows students to use what they learned about natural hazards and connect them in a meaningful way to design
and construct a snow shoe that would reduce the impacts of
this weather-related hazard and help people navigate a town
during a blizzard. Students work collaboratively in small groups
using the Engineering Design Process to meet the criteria and
constraints of the challenge. Students learn the importance of being prepared when hazardous weather occurs, in order to stay safe.
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MIDDLE SCHOOL DESIGN BRIEF

Water: The World in Crisis
“Water, water, everywhere, but not a drop to drink” - (Rime of the Ancient Mariner by Samuel Coleridge)
There are abundant resources available on Earth, and water is one of them. According to the United
States Geological Survey (USGS), only two percent of the Earth’s water is drinkable despite threefourths of the planet being covered in water.
Engineering for All (EfA) is a twelve-week course for middle school technology education classes focusing on social impacts regarding food and water. This course was funded by the National Science
Foundation (Grant # DRL 1316601) and focuses on using engineering to bring about social change,
reintegrate technology and engineering themes in authentic social contexts, and create designbased engineering activities to teach and learn STEM concepts and practices (ITEEA: MRE, 2017).
In an attempt to address the Grand Challenge of improving water safety and availability around the
world, students investigate issues related to water scarcity, water pollution, and filtration methods.
Students are presented with an engineering design challenge where they are part
of a team of engineering students working
with the local chapter of Engineers Across
Borders. The students learn about the world’s
water crisis and water scarcity. Then they are expected to become experts in
traditional methods for designing and constructing water filtration systems.
In learning about how the water crisis is a serious issue worldwide, students
research ways to address this growing need and are provided with the opportunity to learn about water remediation and turbidity. Students design and
create water filtration units to extend what they learned about water contamination and its effects on society. This design challenge engages students in
developing their engineering design and systems analysis skills while understanding how engineering can be used as a powerful tool to overcome critical
problems regarding food and water for all of Earth’s inhabitants.
ITEEA EbD™ Engineering for All
www.iteea.org/EfA.aspx
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HIGH SCHOOL DESIGN BRIEF

Soft Robotic Gripper
Soft Robotics is a pilot lesson within EbD™'s Foundations of Technology course that prepares students to understand and apply
technological concepts and processes in high school technology education programs. These lessons provide independent as well as
collaborative activities that engage students in developing innovations and making real-world connections. Foundations of Technology consists of five units: (1) Technological Inventions and Innovations; (2) The Engineering Design Process; (3) The Designed World;
(4) Systems; and (5) Lunar Plant Growth Chamber. The Soft Robotics lesson will be implemented within the Advanced Technological Applications course currently under revision and is
expected to be released in Fall 2018. The Advanced
Technological Applications course contains four units focused on: (1) Agriculture and Related Biotechnologies; (2)
Entertainment and Recreation Technologies; (3) Information and Communication Technologies; and (4) Medical
Technologies (ITEEA: MRE, 2017).
Within this lesson, students are presented with the
Robotics Design Brief and are provided examples of soft
robotic fingers and grippers. In exploring the soft robotics principles, students work collaboratively to discuss
behavior characteristics of robotics grippers and process
variables for optimizing the performance of the gripper.
Students use Computer Aided Design/Drafting (CAD)
to create a scaled prototype of a gripper. They also use
visualization, spatial reasoning, and geometric modeling
to solve problems and document their design process
through virtual and written means. In Phase 1, students
work together to design and build two robotic fingers to
test the impact of variables on the use of soft robotics grippers. They document their design process in their engineering design journals and present their designs and data to the class. In Phase 2, students use their learned outcomes to optimize their designs and
design and build two more fingers, which they will present to the class. In Phase 3, students use their data and designs from Phases
1 and 2 to design and build a gripper for the design challenge. This Soft Robotics lesson demonstrates the use of the Engineering
Design Process to optimize one’s design to better address the design problem. Some extension activities that could be derived from
this initial lesson would be to optimize their gripper to pick up a wide range of objects (smaller, larger, heavier, fragile, irregular shapes)
or create an assistive device such as a glove attached to a soft robotic gripper. This Soft Robotics
lesson is used to create intentional STEM connections that transfer into real-world applications.
ITEEA EbD™ Foundations of Technology
www.iteea.org/FoT.aspx
ITEEA EbD™ Advanced Technological Applications
www.iteea.org/ATA.aspx

The EbD™ Elementary, Middle, and High
School Design Briefs were authored by
Joanna Papadopoulos.
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