STEM

Expeditions
Hands-On Curriculum for STEM

Applying the Engineering Design Process
Pitsco’s cloud-based STEM Expeditions promote science
inquiry, math practices, and engineering design principles
by incorporating STEM concepts into real-world, relevant
activities.
Each Expedition begins with an Essential Question, which
sets the focus and shapes students’ thinking. The overall
goal is to create critical thinkers and problem solvers by
presenting real-world challenges to engage learners with the
subject matter. Students are exposed to career connections
woven throughout each Expedition.
Fundamental to the Expeditions learning process are
collaboration and teamwork. Students collaborate in
pairs and in teams as they seek to answer their Essential

Question while recording data in logbooks and data sheets
to authenticate their learning.
Expeditions are designed to be tailored to teachers
and blend teacher-led instruction with studentdirected, collaborative activities. These activities guide
student exploration through hands-on discovery and
experimentation.
Activity Resources are delivered in various forms including
interactive content, and videos provide instruction, relate
procedures, teach concepts, and provide opportunities for
practice. This curriculum ensures that teachers can teach and
that students will develop the expertise that will benefit
them in the classroom and beyond.

Implementation is flexible, blending teacher-led instruction with collaborative, student-directed activities while
integrating the 10 best practices for teaching math and science:

Hands-on learning

Writing for reflection
and problem solving

Cooperative learning

Using a problemsolving approach

Discussion and inquiry

Integrating technology

Questioning and
conjectures

Teaching as a facilitator

Justification of thinking

Utilizing assessment as
part of instruction

S T E M E xpeditions – A Quick O ver view
Essential Question: The Expedition begins with an Essential Question, which is a broad, open-ended question that relates
to the goal or challenge of the Expedition. By the end of the Expedition, students will be able to justify their answers to the
Essential Question.
The Story: Every Expedition has a story line that provides relevance and presents information that relates to the real world.

DESTINATIONS
• Multiple Destinations make
up an Expedition.
• Destinations are accessed via
links on the Expedition map.
• Each Destination contains an
introductory video.

TASKS
• One or more tasks make up a
Destination.
• Tasks are composed of one or
more Resources. Tasks require
action such as creating
a theory, analyzing data,
conducting experiments, and
so on.

RESOURCES
• Single or multiple Resources make up a task.
Resources are stand-alone pieces of content
that provide instruction, teach concepts,
provide opportunities for practice, assess
student understanding, and more.
• There are two types of Resources: Activity
Resources and Lesson Resources.

Ahead of the Game

Beyond Earth

The students will learn how athletes have increased in size,
strength, and speed; how equipment protects them; and how
new equipment is needed to continue to protect them. The
students will use the engineering design process to create a
vehicle to safely transport and protect an egg during a crash.

The students will examine the bodies of our solar system and their
interactions with one another. The students will also determine
the needs of a permanent Mars colony, construct a scale model of
a Mars colony, and use evidence to justify their decisions.

ESSENTIAL QUESTION

What is the best way to absorb the energy of
contact in sports?

ESSENTIAL QUESTION

What is necessary for us to arrive at and
establish a permanent colony on Mars?

Bio Research

Building Bridges

The students will assist a store owner in designing a new retail
outlet by helping the owner make decisions about genetically
modified produce. The students will research biotechnology,
evaluate resources of information for validity, and then make
recommendations about the store, justifying those decisions
based on valid evidence they have has collected.

The students will work as civil engineers for the Plan-it Spanit bridge construction company and explore the purposes
for bridges and the role civil engineers play in the design and
construction of bridges and other projects. The students will work
through the stages of the engineering design process as they
design, plan, construct, and test a model balsa bridge using given
specifications. The students will also learn how to use equipment
designed specifically for building the model as well as techniques
that will improve the design.

ESSENTIAL QUESTION

ESSENTIAL QUESTION

How should genetically modified organisms
be labeled and displayed in a store?

What is the best bridge design for
spanning a distance?

Communications

Contraptions

The students will learn the essential elements of a
communications system, create a simple communications system,
complete several types of drafting sketches, learn about fiber-optic
transmission systems, and engineer a communications system.

The students will work with a partner to explore how simple
machines are used to accomplish work. The students will conduct
an experiment to see how energy and work are conserved when
using simple machines. Working together, students will explore all
six classical simple machines, how they’ve been used throughout
history, modern applications of these ancient devices, and how
the mechanical advantage of these machines affects the effort
required to perform a task. The Expedition culminates with the
Siege Machine Challenge in which students must engineer a siege
machine that is made up of two or more simple machines.

ESSENTIAL QUESTION

ESSENTIAL QUESTION

What is the best way to transmit a signal in
a communications system?

What is the best way to use simple machines
to make work easier?

Creative Composites

Cultivating Our Future

The students will create and test various composite materials to
determine the resistance to deflection. They will create and test
various materials for use in a composite material and finally create
a composite material that they think provides the lightest weight
and resists deflection the best.

The students will investigate factors that affect agricultural
food production in America. They will explore the concept of
sustainable farming, how technology has changed agriculture in
the US, and modern trends related to urban farming. The students
will start a radish garden and make observations of the garden
at different stages of growth. They will also engineer and test a
greenhouse that meets certain construction requirements.

ESSENTIAL QUESTION

What materials are best combined to create
a strong yet lightweight composite beam?

ESSENTIAL QUESTION

What is the best way to increase the quantity
and quality of America’s food supply?

Design Time

Dragster Design

The students will participate in a contest for the Time Town Clock
Shop. The students will use the design process to develop a new
clock and create a marketing plan that will allow for marketing
it to potential customers. The students will learn the four key
components of a marketing program: products, promotion,
price, and distribution. After completing the marketing plan, the
students will share with a public audience.

The students will design, build, and test a CO2 dragster and test
different axle materials to find the axle with the least friction. They
will build a CO2 dragster and use it as a test vehicle to determine
the axle material with the least friction.

ESSENTIAL QUESTION

ESSENTIAL QUESTION

What is the best way to bring a technology to
market?

What is the best material to use for a CO2 dragster axle
to reduce friction and produce the fastest dragster?

Electric Tech

Engineering Rockets

The students will complete a training program for a stage lighting
company that invents new types of lights. They will learn about
the basics of electricity; different ways to wire an electrical
circuit; and how electrical properties of a circuit such as voltage,
current, and resistance are related to each other. The students
will complete training by engineering a new light circuit for the
company.

The students will work in pairs to compete in one of three rocket
engineering challenges: soaring to the highest altitude, carrying a
payload the highest altitude, or achieving the longest flight time.
They will follow the engineering design process to design and build
a rocket that meets specific challenge constraints and specifications.
As students plan their design, they apply knowledge they gain
about aerodynamics and the forces that act on rockets. As students
compete in the challenge by launching their rockets, they use
properties of triangles to calculate the maximum altitude of their
rocket. After the competition is over, students evaluate their rocket’s
performance and make design improvements.

ESSENTIAL QUESTION

ESSENTIAL QUESTION

What is the best way to wire a circuit?

What is the most effective rocket design to win
a competition?

Everyday Electricity

Flight Dynamics

The students will explore the basics of electricity and electrical
circuits. They will learn about charged particles and use a Van
de Graaff generator to investigate the fundamentals of static
electricity. The students will learn about basic circuit schematics,
wire a simple circuit, and wire circuits in series and parallel to
investigate how voltage, current, and resistance behave in these
types of circuits. Using Watt’s law, the students will calculate the
power and work required to keep electricity flowing through
the circuit. The investigations will culminate with an circuit
engineering activity in which the students must design a circuit
that meets certain requirements and specifications.

The students will work as assistants for a student competition
company. The students will use aerodynamic principles to
design and build a motorized paper airplane to use in a flight
competition. Using data from experiments and trial flights, they
will construct the best plane possible. The students will then
design a fair competition based on the results.

ESSENTIAL QUESTION

Can a low voltage be used to create a
higher voltage using common materials?

ESSENTIAL QUESTION

How can I design and build the best
motorized paper airplane for competitions?

Fueling the Future

Future Footprints

The students will explore energy terminology, learn about the
sources and types of energy, and determine the characteristics of
renewable, nonrenewable, and perpetual energy. The students
will investigate several sources of alternative energy, explore
combustion engines, perform a fermentation experiment,
and develop ideas for sustainable fuel sources to be used on a
hypothetical island.

The students will explore environmental issues and examine cases
with disastrous outcomes. Considering the need for alternative,
available energy sources, the students will experiment with
methods that could be used in the absence of current solutions.
They will complete activities and conduct experiments related to
green living and living without electricity and consider what they
can do to become more environmentally responsible.

ESSENTIAL QUESTION

ESSENTIAL QUESTION

What fuels can be used to replace fossil
fuels as the major source of energy?

What can we do to become more
environmentally responsible?

Innovating Solutions

Looks Like Rain

The students will learn about the processes used to develop new
ideas, inventions, and innovations including problem-solving
models, the engineering design loop, and the Universal Systems
Model of technology. Utilizing these processes and critical-thinking
skills, the students will solve problems and challenges from simple
brainteasers to an engineering design competition. They will also
explore the roles and relationships among the fields of science,
technology, and engineering in developing new inventions and
innovations.

The students will build instruments to measure changes in weather
conditions. Using data from observations, the students will predict
weather events with reasonable accuracy. Also, they will develop a
response system that can be used in extreme weather situations.

ESSENTIAL QUESTION

ESSENTIAL QUESTION

How are the processes of invention or
innovation useful for creating new products?

How can human behavior be affected by
weather predictions?

Making Waves

Mining Mechanics

The students will explore the properties of sound waves including
frequency, wavelength, and amplitude; discover how the ear
interprets sound; and experiment with a variety of waves. They
will design and create a tunable music instrument with a unique
sound.

The students will explore the theory of continental drift and
how the geologic boundaries between plates result in uneven
distribution of minerals on Earth. The students will also work with
a heavy hydraulic digger to determine a system that will optimize
the moving of material for a mining operation.

ESSENTIAL QUESTION

How can I make a tunable music
instrument with a unique sound?

ESSENTIAL QUESTION

What is the most efficient way to move
material for a mining operation?

Optical Solutions

Projecting Light

The students will use optical devices such as lenses and mirrors
to manipulate light waves. Using knowledge of optics, students
will help plan, build, test, and improve a 3-D movie viewer for a
smartphone or small mobile device.

The students will investigate light waves and how they transmit
energy, compare different types of waves, and create models
of waves. Using prisms, lasers, and flashlights, the students will
explore properties of light such as color, intensity, and its waveand particle-like nature. They will also calculate the speed of
light using the distance equation and a microwave oven. The
Expedition culminates with the students engineering their own
slide projector that is capable of projecting a smartphone display.
(Smartphone is not required.)

ESSENTIAL QUESTION

ESSENTIAL QUESTION

How can optics make a two-dimensional
image appear three-dimensional?

How can you build a usable projector by
using basic knowledge of light waves?

Rolling Robots

Safe Food

The students will work as robotics drive engineers for the Fleet
Robots corporation and explore ways to use gears to change
the speed of a robot. They will also learn where robots are used
and how to assemble a robot using metal beams and plastic
connector pieces.

The students will work as assistants to a state health official to
investigate how food that is in the food supply is tested and
determine how to prioritize resources for food testing. They will
learn about food chemistry by completing comparison studies of
the six major nutrients and will investigate the digestive process,
both the mechanical and chemical portions, in humans and how
it works to reduce food-borne illness. The students will investigate
how bacteria and other contaminants can cause food poisoning
and learn safe food practices. The investigations will culminate
in the students’ developing new guidelines for the state health
official.

ESSENTIAL QUESTION

ESSENTIAL QUESTION

What is the best way to arrange gears for
proper movement of a robot?

How should the safety decisions about
food and food supplies be prioritized?

Thermal Physics

Tower Power

The students will work as employees of a box manufacturing
company to build a shipping container designed to minimize
temperature changes in a package with a specific temperature.
They will learn about heat and temperature as well as the ways
heat is transferred. The students will design and conduct an
investigation to determine how the transfer of heat is affected by
the type of matter, the mass of substances involved in the transfer,
and the changes that occur in energy based on the temperature
changes of substances.

The students will work as civil engineers for the Tower Up
construction company, exploring the purposes of towers and
the role civil engineers play in the design and construction of
towers and other projects. They will work through the stages
of the engineering design process while designing, planning,
constructing, and testing a model balsa wood tower using
given specifications. The students will also learn how to use
equipment designed specifically for building their model as well
as techniques to improve the design.

ESSENTIAL QUESTION

What is the best design for a shipping container to
minimize heat loss or gain?

ESSENTIAL QUESTION

What is the best tower design for a cell phone
tower?

Transportation Stations

Urban Wind Farm

The students will work as assistant logisticians. The students
will explore how transportation technologies have changed
throughout history, determine how loads affect vehicle speed,
and use logistics to participate in a challenge. Two different gear
ratios will be used to show differences in speed. The challenge will
enable the students to test predicted and actual transportation
times.

The students will work as assistants to an architect that specializes
in tall buildings. The students will investigate how wind energy
can be converted to electricity by designing wind farms for tall
buildings. The project can be extended so the students can
design and build a site-specific installation using their wind
generators.

ESSENTIAL QUESTION

How can new transportation
technologies affect product availability?

ESSENTIAL QUESTION

How can a tall building use wind energy to
provide its own electricity?

The engineering design process is fundamental to any successful project. In STEM Expeditions, students are provided directed
creative exploration and hands-on activities to develop an outcome with value. Critical-thinking and problem-solving skills are
utilized and enhanced in this process.
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