Adaptations
Overview of Lessons:
Solve: Learners help Mosa solve the mystery of why
there are so many light-winged moths now when there
used to be mainly grey-winged moths 50 years ago.
Utilizing new vocabulary and guided video questions,
learners interact with this mystery video on
adaptations.(80 minutes)
In this unit about adaptations, learners will help
Mosa solve the mystery of how some traits
become more prominent in populations over time.
Through the video mystery as well as through
research done for the “Make,” learners will
discover that individuals with the traits that best
“fit”, or compliment, the environment in which they
live will survive and reproduce, leading to that trait
becoming more common. After, learners make a
filmstrip model of this adaptation process. They
then design a product that embodies the function
of that trait, giving their human client the benefits
of that adaptation.

Make: After learning about all the different
environmental pressures that can lead to adaptations,
learners research a specific trait of a plant or animal of
their choice and depict the process of adaptation in a
filmstrip (150 minutes)
Engineer: Building off the “Make,” learners design a
product that embodies the trait they research so that
humans may benefit from the function of this natural
adaptation. (150 minutes)

Standards
MS-LS4-4:  Construct an explanation based on evidence that describes how genetic variations of traits in a
population increase some individuals’ probability of surviving and reproducing in a specific environment.
MS-LS4-6: Use mathematical representations to support explanations of how natural selection may lead to
increases and decreases of specific traits in populations over time.
3-LS3-2. Use evidence to support the explanation that traits can be influenced by the environment.
3-LS4-3. Construct an argument with evidence that in a particular habitat some organisms can survive well, some
survive less well, and some cannot survive at all.
3-LS4-4. Make a claim about the merit of a solution to a problem caused when the environment changes and the
types of plants and animals that live there may change.
2-LS4-1. Make observations of plants and animals to compare the diversity of life in different habitats.
1-LS1-1. Use materials to design a solution to a human problem by mimicking how plants and/or animals use their
external parts to help them survive, grow, and meet their needs.
1-LS3-1. Make observations to construct an evidence-based account that young plants and animals are like, but
not exactly like, their parents.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Atoms & Molecules
Overview of Lessons:

Learners will begin by solving the mystery of the
non-browning ‘sugar’. In the video mystery as well
as a hands-on modeling activity, learners will
discover that everything in our world is composed
of small atoms, which, when bonded together,
create unique structures with unique properties.
Learners then select their own element, explore
its properties, and design a prototype to be made
from this material.

Solve: Chef Crystal’s is feeling the heat! Learners help
Mosa solve the mystery of why award-winning Chef
Crystal’s cooking has suddenly gone sour. Utilizing new
vocabulary and guided video questions, learners
discover that substances that may look the same to the
human eye can have very significant chemical and
physical differences (80 minutes).
Make: Learners engage in the hands-on modeling
activity of showing different atomic combinations,
leading to different molecular properties (150 minutes)
Engineer: Building off the “Make,” learners pick an
element or compound, explore its chemical and physical
properties, and design a prototype for a product to be
made from this material (150 minutes).

Standards
MS-PS1-1: Develop models to describe the atomic composition of simple molecules and extended structures.
2-PS1-3.Make observations to construct an evidence-based account of how an object made of a small set of
pieces can be disassembled and made into a new object.
5-PS1-1. Develop a model to describe that matter is made of particles too small to be seen.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Biodiversity
Overview of Lessons

In Mosa Mack’s Biodiversity unit, students
are led through a progression of three inquiry
lessons that focus on factors that affect
biodiversity, how to identify biodiversity in an
area, and how to evaluate competing design
solutions that preserve biodiversity and
ecosystem services.

Solve: Students work together to complete a
Biodiversity vocabulary mind map before helping Mosa
Mack solve the issue of what to do with the increasing
wolf population. By the end of The Solve, students
discover that sometimes there are more than one
solution to a problem and that every solution has its
pros and cons. (75 mins)
Make: Students work as Field Biologists to discover the
biodiversity of their schoolyard ecosystem. After
completing a nature walk and identifying a variety of
species within their ecosystem, students explore the
connections between species. Students roll a “Dice of
Destiny” to explore an environmental stressor and how
it could impact the biodiversity in their ecosystem.
Students will design a team poster to compare
biodiversity within their“before” and “after” the
environmental stressor. (120 mins)
Engineer: Students develop and design a proposal that
preserves the biodiversity and ecosystem services of
their chosen ecosystem. (150 mins)

Standards
MS-LS2-5. Evaluate competing design solutions for maintaining biodiversity and ecosystem services.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Cells
Overview of Lessons:
Solve: When Eric collapses during a hike, Mosa is
called to the scene to investigate. After taking a journey
into the body, learners will discover that there are many
cells- and many parts of the cell- that are responsible.
(75 minutes)
Learners will understand that cells 1. consist of
many parts, each of which serves a specific
function and 2. work together in order to allow our
bodies to function. Learners will take an animated
journey throughout the body, which explores the
function of three main cell parts within different
types of body cells. After constructing a mind-map
model illustrating the connections between
organelles, learners will use that understanding to
design their own cell, focusing on the connection
between form and function.

Make: Learners will construct a mind-map model that
allows them to explore schematic connections between
the three main organelles and their role in the function
of the overall cell. (100 minutes)
Engineer: Learners will design a cell that does a
specific job, focusing on the theme that structure helps
support function. (120 minutes)

Standards
MS-LS1-1: Conduct an investigation to provide evidence that living things are made of cells; either one cell or
many different numbers and types of cells.
MS-LS1-2: Develop and use a model to describe the function of a cell as a whole and ways parts of cells contribute
to the function.
4-LS1-1. Construct an argument that plants and animals have internal and external structures that function to
support survival, growth, behavior, and reproduction.
4-LS1-2. Use a model to describe that animals receive different types of information through their senses, process
the information in their brain, and respond to the information in different ways.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Climate Change & Ecological Footprint
Overview of Lessons:
Solve: Students solve Mosa Mack’s mystery, engage in
discussion to solve the problem, and learn high-utility
vocabulary words (70 minutes)

Mosa Mack’s Climate Change unit focuses on the
greenhouse effect, the responsible gases, and
the impact of human activities. Students will be
led through a series of 3 activities, including an
inquiry-based climate mystery, a greenhouse gas
model, and a design challenge, all using
project-based approaches. In the engineer
extension, students will analyze environmental
data and design a solution to decrease their
carbon footprint.

Make: Students design and create models to gather
experimental data and demonstrate their understanding
of the greenhouse effect and properties of heat (90
minutes)
Engineer: Students will assume the role of green
engineers to design a prototype of a solar water heater
(150 minutes)
Engineer Extension: Renewable Resources
Students will: 1. Analyze data from a variety of graphs in
order to evaluate U.S. greenhouse gas emissions,
sources of greenhouse gas emissions and human
population growth rates, 2. Calculate and analyze
individual carbon footprints and 3. Research a leading
source of greenhouse gas emissions and design a
solution to decrease the carbon footprint associated
with this source. (200 minutes)

Standards
MS-ESS3-3. Apply scientific principles to design a method for monitoring and minimizing a human impact on the
environment.
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global temperatures over
the past century.
MS-ESS3-4. Construct an argument supported by evidence for how increases in human population and per-capita
consumption of natural resources impact Earth's systems.
3-ESS2-1. Represent data in tables and graphical displays to describe typical weather conditions expected during
a particular season.
3-ESS2-2. Obtain and combine information to describe climates in different regions of the world.
4-ESS3-2. Generate and compare multiple solutions to reduce the impacts of natural Earth processes on humans.
4-PS3-4. Apply scientific ideas to design, test, and refine a device that converts energy from one form to another.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Chemical & Physical Changes
Overview of Lessons:
Solve: Students contextualize chemical reaction
vocabulary in a mind map before helping Mosa Mack
solve the mystery of why some food can go back to its
original form, but some cannot! By the end of The
Solve, students learn that chemical reactions result in a
change at the molecular level. (100 mins)
In the Chemical & Physical Interactions unit,
students are led through a progression of three
inquiry lessons that focus on the the differences
between physical and chemical changes.

Make: Gather and analyze evidence to determine
whether a physical change or chemical reaction has
occurred.  (75 mins)
Engineer: Students engineer a solution to an
environmental pollution issue caused by either a
physical change or chemical reaction near the edge of
Toxic Town. (150 mins)

Standards
MS-PS1-2.:  Analyze and interpret data on the properties of substances before and after the substances interact to
determine if a chemical reaction has occurred.  [Clarification Statement: Examples of reactions could include
burning sugar or steel wool, fat reacting with sodium hydroxide, and mixing zinc with hydrogen chloride.]
[Assessment boundary: Assessment is limited to analysis of the following properties: density, melting point, boiling
point, solubility, flammability, and odor.]
5-PS1-4.Conduct an investigation to determine whether the mixing of two or more substances results in new
substances.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Design Thinking
Overview of Lessons:
Solve: In the solve, students discover that
problem-solving is a process that involves
brainstorming, prototyping, testing, refining designs and
retesting. (40 mins)

In Mosa Mack’s Design Thinking unit, students
discover the steps of the Design Thinking
process, and then use that process to design and
build a product to rescue a stranded sloth.

Make:  Students will experience Design Thinking
through the creation of a rescue tower challenge. They
will create a reference booklet based on their reflection.
The optional extension provides students with the
opportunity to analyze famous engineering designs.
(150 mins)
Engineer: Students will use the design process to plan
and test a solution in order to save a sloth, Dullis, from
the tree. Students will use their solution to write a final
page of the story from lesson 1. (160-170 mins)

Standards
MS-ETS1-1: Define the criteria and constraints of a design problem with sufficient precision to ensure a successful
solution, taking into account relevant scientific principles and potential impacts on people and the natural
environment that may limit possible solutions.
MS-ETS1-2: Evaluate competing design solutions using a systematic process to determine how well they meet the
criteria and constraints of the problem.
MS-ETS1-3: Analyze data from tests to determine similarities and differences among several design solutions to
identify the best characteristics of each that can be combined into a new solution to better meet the criteria for
success.
MS-ETS1-4: Develop a model to generate data for iterative testing and modification of a proposed object, tool, or
process such that an optimal design can be achieved.

3-5 ETS1-1: Define a simple design problem reflecting a need or a want that includes specified criteria for success
and constraints on materials, time, or cost.
3-5 ETS1-2: Generate and compare multiple possible solutions to a problem based on how well each is likely to
meet the criteria and constraints of the problem.
3-5 ETS1-3: Plan and carry out fair tests in which variables are controlled and failure points are considered to
identify aspects of a model or prototype that can be improved.
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Diabetes
Overview of Lessons:
Solve: Learners will contextualize diabetes vocabulary
before helping Mosa Mack solve the mystery of why
Jaylene’s cells aren’t making energy despite the
presence of glucose. (75 minutes)

In this unit about Diabetes, learners will help
Mosa solve the mystery of why Jaylene’s cells
aren’t able to make energy when there is plenty of
glucose around. Through this video mystery, as
well as constructing a visual model of the diabetic
pathway, learners will discover that humans not
only need food nutrients to make energy, they
also need a hormone called insulin to allow
glucose to be used by cells. Learners will also
consider steps forward to mitigate future diabetes
rates and help those living with diabetes to adapt
to their condition by engineering artificial insulin.

Make: After a quick warm-up simulation, learners will
design an app that educates users about the difference
between a normal and diabetic pathway and advocates
steps to prevent the development of Diabetes. (150
minutes)
Engineer: Learners will act as doctors to design an
insulin pump to help a potential patient with Diabetes. In
their medical recommendation, learners will identify
whether this treatment is best suited to those with Type
1 or Type 2 Diabetes, and in the process, also develop
alternative solutions. (150 minutes)

Standards
MS-LS1-3: Use argument supported by evidence for how the body is a system of interacting subsystems
composed of groups of cells.
4-LS1-1.  Construct an argument that plants and animals have internal and external structures that function to
support survival, growth, behavior, and reproduction. [Clarification Statement: Examples of structures could include
thorns, stems, roots, colored petals, heart, stomach, lung, brain, and skin.] [Assessment Boundary: Assessment is
limited to macroscopic structures within plant and animal systems.]
4-LS1-2. Use a model to describe that animals receive different types of information through their senses, process
the information in their brain, and respond to the information in different ways. [Clarification Statement: Emphasis is
on systems of information transfer.] [Assessment Boundary: Assessment does not include the mechanisms by
which the brain stores and recalls information or the mechanisms of how sensory receptors function.]
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Electricity
Overview of Lessons:

In Mosa Mack’s Electricity unit, students are led
through a progression of three inquiry lessons
that focus on the theory of electrical current, a
comparison of conductive vs. nonconductive
liquids, and the relationship between electricity
and magnetism.

Solve: Students contextualize Electricity vocabulary in a
mind map before helping Mosa Mack solve the mystery
of what will light her light bulb so that it burns brightly.
By the end of The Solve, students discover that when a
circuit is “open”, electrical current cannot flow.  Rather,
a “closed” circuit allows for the uninterrupted flow of
electrical current that can do work. (75 mins)
Make: After going through an investigation and planning
process, students draw a visual model that compares
the flow of electric current through fresh water and a salt
water solution.  Learners draw a conclusion about the
ideal solution to brightly light a bulb. (180 mins)
Engineer: Students learn about the magnetic fields that
exist around wires that conduct electricity. To help
low-income communities avoid the negative impacts of
exposure to this magnetism, students develop and
design an advocacy campaign that educates
homeowners about how electricity and magnetism
around power lines work. (150 mins)

Standards
4-PS3-2. Make observations to provide evidence that energy can be transferred from place to place by sound, light,
heat, and electric currents.
MS-PS2-3. Ask questions about data to determine the factors that affect the strength of electric and magnetic
forces.
MS-PS2-5. Conduct an investigation and evaluate the experimental design to provide evidence that fields exist
between objects exerting forces on each other even though the objects are not in contact.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Earthquakes & Volcanoes
Overview of Lessons:

In Mosa Mack’s Earthquakes and Volcanoes unit,
students are led through a progression of three
inquiry lessons that focus on the interaction of
tectonic plates, the causes of Earthquakes and
Volcanoes, and the impact of these events.

Solve: Students contextualize Earthquakes and
Volcanoes vocabulary in a mind map before helping
Mosa Mack solve the mystery of how some bakers in
Cake County could feel an earthquake and others could
not. By the end of The Solve, students discover that
earthquakes and volcanoes have important similarities
and differences. (75 mins)
Make: Students interact with a series of stations to
model different ways in which tectonic plates interact.
(100 mins)
Engineer: Students engineer a solution to protect our
communities from the effects of earthquake or volcanic
events. (120 mins)

Standards
MS-ESS2-2. Construct an explanation based on evidence for how geoscience processes have changed Earth’s
surface at varying time and spatial scales.
MS-ESS3-2. Analyze and interpret data on natural hazards to forecast future catastrophic events and inform the
development of technologies to mitigate their effects.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Evidence of Evolution
Overview of Lessons:

In Mosa Mack’s Evolution unit, students are led
through a progression of three inquiry lessons
that focus on three types of evidence that support
the theory of evolution: fossils, anatomical
structures, and embryology.

Solve: Students contextualize Evidence of Evolution
vocabulary in a mind map before helping Mosa Mack
solve the mystery showing that species that look very
different, actually come from a common ancestor.  By
the end of The Solve, students discover evidence in the
fossil record, embryology and comparative anatomy,
supporting the idea that all species are related and
share a common ancestor. (75 mins)
Make: Students work in stations to gather evidence to
support the theory of evolution. Evidence involving
fossils, embryos and limb anatomy will be compiled into
a final “Evidence Journal” that will demonstrate an
understanding of how species evolved from a common
ancestor.  (120 mins)
Engineer: Students develop and design a device to
prove that evolution is a continuous process that is still
occurring. Students will create a model or technical
diagram of their device in order to show how it could
function and the type of scientific data it will collect in
order to effectively monitor evolutionary changes.  (150
mins)

Standards
MS-LS4-1. Analyze and interpret data for patterns in the fossil record that document the existence, diversity,
extinction, and change of life forms throughout the history of life on Earth under the assumption that natural laws
operate today as in the past.
MS-LS4-2. Apply scientific ideas to construct an explanation for the anatomical similarities and differences among
modern organisms and between modern and fossil organisms to infer evolutionary relationships.
MS-LS4-3. Analyze displays of pictorial data to compare patterns of similarities in the embryological development
across multiple species to identify relationships not evident in the fully formed anatomy.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Food Webs
Overview of Lessons:
Solve: Students solve Mosa Mack’s mystery of the
hungry frog, engage in discussion to solve the problem,
and learn high-utility vocabulary words. (70 min)

Mosa Mack’s Food Web unit focuses on
interactions in the environment, predator-prey
relationships, and the transfer of energy within an
ecosystem. Students will be led through a series
of 3 activities, including an inquiry-based food
web mystery, a food web model, and a design
challenge, all using project-based approaches.

Make: Students will design their own food web to show
feeding relationships between the organisms in an
environment. (90 min)
Engineer: Students will design a solution to the food
waste problem in the cafeteria. (180 min)

Standards
MS-LS2-1. Analyze and interpret data to provide evidence for the effects of resource availability on organisms and
populations of organisms in an ecosystem.
MS-LS2-2. Construct an explanation that predicts patterns of interactions among organisms across multiple
ecosystems.
MS-LS2-3. Develop a model to describe the cycling of matter and flow of energy among living and nonliving parts
of an ecosystem.
MS-LS2-4. Construct an argument supported by empirical evidence that changes to physical or biological
components of an ecosystem affect populations.
5-PS3-1. Use models to describe that energy in animals’ food (used for body repair, growth, motion, and to
maintain body warmth) was once energy from the sun.
5-LS1-1.  Support an argument that plants get the materials they need for growth chiefly from air and water.
5-LS2-1. Develop a model to describe the movement of matter among plants, animals, decomposers, and the
environment.
3-LS4-4. Make a claim about the merit of a solution to a problem caused when the environment changes and the
types of plants and animals that live there may change.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Genetic Variation
Overview of Lessons:

In this unit about genetic variation, learners help
Mosa solve the mystery of why some organisms
have identical offspring and others have offspring
that exhibit variation. Through the mystery as well
as a hands-on modeling activity, learners will
discover that organisms can reproduce sexually
or asexually, leading to different amounts of
genetic variation. After learners fully understand
both reproductive processes and their results,,
they genetically engineer a solution to a
hypothetical alien problem.

Solve:  Learners help Mosa solve the mystery of why
the algae siblings look identical while the frog sisters
look so different. Utilizing new vocabulary and guided
video questions, learners eventually discover that unlike
asexual reproduction, offspring derived from sexual
reproduction receive half their DNA from mom and half
their DNA from dad, which causes them to have
genetically different traits from their parents and
siblings. (80 minutes)
Make: Learners engage in the hands-on modeling
activity of creating two alien families: one that produces
asexually and one that produces sexually. (150
minutes)
Engineer: Building off the “Make,” learners genetically
engineer a solution to a hypothetical alien problem.
Learners use scientific reasoning to justify the ideal
parent genetic combination for their chosen trait (150
minutes)

Standards
MS-LS3-2: Develop and use a model to describe why asexual reproduction results in offspring with identical
genetic information and sexual reproduction results in offspring with genetic variation.
MS-LS4-5: Gather and synthesize information about the technologies that have changed the way humans
influence the inheritance of desired traits in organisms.
MS-LS1-5. Construct a scientific explanation based on evidence for how environmental and genetic factors
influence the growth of organisms.
3-LS1-1. Develop models to describe that organisms have unique and diverse life cycles but all have in common
birth, growth, reproduction, and death.
3-LS3-1. Analyze and interpret data to provide evidence that plants and animals have traits inherited from parents
and that variation of these traits exists in a group of similar organisms.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Genetics vs. Environment
Overview of Lessons:

In Mosa Mack’s Genetics vs. Environment unit,
students are led through a progression of three
inquiry lessons that focus on how both
environmental and genetic factors influence the
growth of organisms.

Solve: Students contextualize Genetics vs.
Environment vocabulary in a mind map before helping
Mosa Mack solve the mystery of Jasper and Mo, twins
separated at birth, who can’t seem to agree where their
similarities and differences came from. By the end of
The Solve, s tudents discover that the debate of genetics
vs. environment may not be as obvious as they might
have thought. (75 mins)
Make: Students engage in one of the greatest scientific
debates of all time: nature vs. nurture. Drawing on a
wealth of evidence, students make a case for whether
environmental or genetic factors have more impact on
the growth of all organisms. Through debate, they learn
that it is not one or the other, but both that influence
organisms. (140 mins)
Engineer: After solidifying the idea that both
environmental and genetic factors affect growth,
students turn to the arena that they can control:
environment. Students design a solution to the issue of
inequitable access to nutrition for children around the
globe. First, students identify a community that has the
genetics for healthy growth but is in need of some
crucial environmental factors. They then offer a plan to
help children in that region get the nutrient or vitamin
they may be lacking. (200 mins)

Standards
MS-LS1-5. Construct a scientific explanation based on evidence for how environmental and genetic factors
influence the growth of organisms.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Gravity
Overview of Lessons:
Solve: Students observe a mysterious phenomenon in
one of Mosa’s vacation videos: a ball rolling uphill!
Convinced that something isn’t quite right, Mosa and
her friends embark on a mission to solve the mystery of
the anti-gravity hill.  (75 mins)
In Mosa Mack’s Gravity unit, students are led
through a progression of three inquiry lessons
that focus on the gravitational force that pulls
objects down toward the Earth. *Unit focuses on
conceptual physics, not mathematical
representations.

Make: Students explore gravity in a variety of contexts
through a series of hands-on stations. (100 mins)
Engineer: Civilians in a war-torn country are in
desperate need of food and supplies. Students use
what they have learned about gravity and its
corresponding factors to design and model a solution
that safely drops food and supplies to its destination.
(200 mins)

Standards
5-PS2-1. Support an argument that the gravitational force exerted by Earth on objects is directed down.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Interaction of Body Systems
Overview of Lessons:

In Mosa Mack’s Interaction of Body Systems unit,
students are led through a progression of three
inquiry lessons that focus on the functions and
interactions of the circulatory, muscular, nervous,
digestive and respiratory systems.
*You’ll notice that Mosa Mack focuses on the five
most commonly discussed body systems. To
teach additional units, have students suggest how
other body systems might be impacted in the
comic mystery.

Solve: Students contextualize Body Systems
vocabulary in a mind map before helping Mosa Mack
solve the mystery of why the trapeze artist’s leg is
asleep. By the end of The Solve, students discover that
there are many different systems at work throughout the
body and when one system fails, all systems are
impacted. (75 mins)
Make:Students do a series of kinesthetic activity
stations exploring the different systems that are working
within their body. Students then construct a visual
model that links all of the systems together. (200 mins)
Engineer: Students design a solution that addresses a
kink in the working body system, like a heart valve
blocked by plaque. Students then do a gallery walk to
observe all the potential solutions for a malfunctioning
body system. (200 mins)

Standards
4-LS1-1. Construct an argument that plants and animals have internal and external structures that function to
support survival, growth, behavior, and reproduction.
4-LS1-2. Use a model to describe that animals receive different types of information through their senses, process
the information in their brain, and respond to the information in different ways.
MS-LS1-3. Use argument supported by evidence for how the body is a system of interacting subsystems
composed of groups of cells.
MS-LS1-8. Gather and synthesize information that sensory receptors respond to stimuli by sending messages to
the brain for immediate behavior or storage as memories.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Mutations
Overview of Lessons:
Solve: Students contextualize Mutations vocabulary in a
mind map before helping Mosa Mack solve the mystery
of a new trait that suddenly shows up in a family. By the
end of The Solve, students discover that sometimes
mutations can happen in an individual’s DNA, which can
change their structure or function. (75 mins)
In Mosa Mack’s Mutations unit, students are led
through a progression of three inquiry lessons
that focus on why changes to genes can affect
proteins, and this may result in different effects on
the organism.

Make: Students will choose and decipher a genetic
code to determine which form of an alien gene they
have “inherited” (one “normal” and three mutations).
Students will compete in three survival challenges to
test different alien genes and determine if the mutations
are helpful, harmful, or neutral to the survival of the
alien species. Based on the results of these challenges,
students will create the “ultimate alien.” (150 mins)
Engineer: Students explore the very exciting frontier of
CRISPR, a new gene editing tool used to snip genes
and stick new genes in cells to create new traits for the
organism.  (200 mins)

Standards
MS-LS3-1. Develop and use a model to describe why structural changes to genes (mutations) located on
chromosomes may affect proteins and may result in harmful, beneficial, or neutral effects to the structure and
function of the organism.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Nervous System
Overview of Lessons:

In Mosa Mack’s Nervous System unit, students
are led through a progression of three inquiry
lessons that focus on how information that
organisms receive from the outside world travels
through the nervous system and results in
different responses.

Solve: Students contextualize Nervous System
vocabulary in a mind map before helping Mosa Mack
solve the mystery of why a bat is unable to catch his
prey. By the end of The Solve, students discover that
information from a stimulus travels through the nervous
system in a particular way, and if any part of this is
disrupted, the whole chain falls apart. (75 mins)
Make: Students explore a series of stations that
experiment with the nervous system in action. Using
their vocabulary mind maps, students practice
explaining what is happening with each station. Once
complete, students draw a visual model that details the
nervous system response. (150 mins)
Engineer: Students design a solution for a nervous
system malfunction, such as: only being able to see half
of an image due to brain damage (hemispatial neglect),
carpal tunnel due to damage to motor neurons, Multiple
Sclerosis due to myelin sheath destruction, or spinal
injury. (150 mins)

Standards
4-LS1-2. Use a model to describe that animals receive different types of information through their
senses, process the information in their brain, and respond to the information in different ways.
[The Solve depicts the nervous system as a connection of different neurons. After exploring a series of
hands-on activities, students conduct a visual model of the nervous system pathway in the Make.
Students also apply this knowledge of sensation to response in order to design a solution to a problem
with the nervous system in the Engineer.]
MS-LS1-8. Gather and synthesize information that sensory receptors respond to stimuli by sending
messages to the brain for immediate behavior or storage as memories.
[Students first see the connection between sensory receptors and the brain in the Solve. Students
explore a series of hands-on activities in the Make to determine how different stimuli lead to different
responses. Students also apply this knowledge of sensory receptor to response in order to design a
solution to a problem with the nervous system in the Engineer.]
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Newton's Laws
Overview of Lessons:
Solve: Learners will contextualize vocabulary relating to
laws of motion before helping Mosa Mack solve the
mystery of the haunted supermarket. (80 minutes)

In this unit about Newton’s Laws, learners will
help Mosa solve the mystery of why Ms. Newton’s
Supermarket seems haunted. Through this video
mystery, learners will discover that even though
an event may seem inexplicable, there may be
natural laws behind it. Learners will select one of
the principles of motion and develop a
demonstration for exhibition, before using all this
knowledge to efficiently construct their very own
Rube Goldberg system.

Make: Learners will select a principle of force and
motion and construct a demo exhibit explaining the
principle with a hands-on demonstration. Learners will
host an exhibition of all the demonstrations, where they
will learn from each other about various principles of
forces and motion. (200 minutes)
Engineer: Learners will design and construct a Rube
Goldberg Machine that demonstrates at least two
energy transfers. Their presentation will include an
annotated diagram of  their machine, explaining the
relevant laws of forces and motion. (250 minutes)

Standards
MS-PS2-1: Apply Newton’s Third Law to design a solution to a problem involving the motion of two colliding
objects.
MS-PS2-2: Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of
the forces on the object and the mass of the object.
MS-PS3-5: Construct, use, and present arguments to support the claim that when the kinetic energy of an object
changes, energy is transferred to or from the object.
MS-PS3-2: Develop a model to describe that when the arrangement of objects interacting at a distance changes,
different amounts of potential energy are stored in the system.
3-PS2-1.Plan and conduct an investigation to provide evidence of the effects of balanced and unbalanced forces
on the motion of an object.
3-PS2-2.Make observations and/or measurements of an object’s motion to provide evidence that a pattern can be
used to predict future motion.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Interaction of Organisms
Overview of Lessons

In Mosa Mack’s Interactions of Organisms
Unit, students are led through a progression
of three inquiry lessons that focus on three
different types of interactions of organisms,
including mutualism, predation, and
competition.

Solve: Students work together to complete a Mind Map
of Interactions of Organisms vocabulary before helping
Mosa Mack solve the mystery involving the death of a
clownfish within the coral reef ecosystem. By the end of
The Solve, students discover a variety of relationships
that exist among organisms in an ecosystem, including
competition, predation, and mutualism. (75 mins)
Make: Students will travel to three stations that
represent three ecosystems. After examining the three
types of interactions, including mutualism, predation,
and competition, at each station, students will
demonstrate their understanding through a creative
presentation. (150-160  mins)
Engineer: Students develop and design a solution to
control an issue created by an invasive species.
Students will draw a technical sketch or build a model of
their solution. (200 mins)

Standards
MS-LS2-2. Construct an explanation that predicts patterns of interactions among organisms across multiple
ecosystems. [Clarification Statement: Emphasis is on predicting consistent patterns of interactions in different
ecosystems in terms of the relationships among and between organisms and abiotic components of ecosystems.
Examples of types of interactions could include competitive, predatory, and mutually beneficial.]
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Photosynthesis
Overview of Lessons:
Solve: Students create a vocabulary manipulative
before diving into Mosa Mack’s mystery of the ailing
fern. Following the mystery, students take an interactive
quiz and explain the solution. (60 - 90 min)

Mosa Mack’s Photosynthesis unit focuses on the
process itself and the importance of sunlight.
Students will be led through a series of 3 lessons,
including an inquiry-based photosynthesis
mystery, a photosynthesis experiment, and a
design challenge, all using project-based
approaches.

Make: Students design and carry out an experiment to
observe evidence of photosynthesis. (120 - 180 min)
Engineer: Using what was learned in the Solve and
Make, students design and carry out a solution to help a
local pet store with their fish tank problem. (120 mins)

Standards
MS-LS1-2. Develop and use a model to describe the function of a cell as a whole and ways parts of cells contribute
to the function.
MS-LS1-5. Construct a scientific explanation based on evidence for how environmental and genetic factors
influence the growth of organisms.
MS-LS1-6. Construct a scientific explanation based on evidence for the role of photosynthesis in the cycling of
matter and flow of energy into and out of organisms.
MS-LS1-7. Develop a model to describe how food is rearranged through chemical reactions forming new
molecules that support growth and/or release energy as this matter moves through an organism.
5-PS3-1. Use models to describe that energy in animals’ food (used for body repair, growth, motion, and to
maintain body warmth) was once energy from the sun.
5-LS1-1.  Support an argument that plants get the materials they need for growth chiefly from air and water.
5-LS2-1.  Develop a model to describe the movement of matter among plants, animals, decomposers, and the
environment.
3-LS4-3.  Construct an argument with evidence that in a particular habitat some organisms can survive well, some
survive less well, and some cannot survive at all.
3-LS4-4.  Make a claim about the merit of a solution to a problem caused when the environment changes and the
types of plants and animals that live there may change.

Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Plate Tectonics
Overview of Lessons:
Solve: Learners will contextualize vocabulary relating to
plate tectonics before helping Mosa Mack figure out
how Lystrosaurus fossils were found on three different
continents. (80 minutes)

Learners will help Mosa figure out how
Lystrosaurus fossils were found on three different
continents. Following the mystery, students
construct a model of a supercontinent (Pangea)
and engineer a device to track the motion of
plates.

Make:  Learners will select a plant or animal fossil to
study and construct a model of how the plates of a
supercontinent could break apart, explaining the theory
of plate tectonics as indicated by the presence of certain
fossils. (100 minutes)
Engineer: Learners will design a never-before-seen
device that tracks the motion of plate tectonics (100
minutes)

Standards
MS-ESS2-3. Analyze and interpret data on the distribution of fossils and rocks, continental shapes, and seafloor
structures to provide evidence of the past plate motions.
4-ESS1-1. Identify evidence from patterns in rock formations and fossils in rock layers to support an explanation for
changes in a landscape over time.
4-ESS2-2. Analyze and interpret data from maps to describe patterns of Earth’s features.
3-LS4-1. Analyze and interpret data from fossils to provide evidence of the organisms and the environments in
which they lived long ago.
2-ESS1-1. Use information from several sources to provide evidence that Earth events can occur quickly or slowly.
2-ESS2-2. Develop a model to represent the shapes and kinds of land and bodies of water in an area.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Plant & Animal Structure
Overview of Lessons:

In Mosa Mack’s Plant and Animal Structures Unit,
students are led through a progression of three
inquiry lessons that focus on the comparison of
plant and animal structures and functions. The
unit culminates with an Engineering challenge in
which students use biomimicry to design a
solution to a human problem.

Solve: Students contextualize Plant and Animal
Structures vocabulary in a Mind Map before helping
Mosa Mack solve the mystery of how the giraffe helps
the survival of the Acacia tree. By the end of The Solve,
students discover that plants and animals have
structures and functions that support survival, growth,
and reproduction. (75 mins)
Make: While going through a series of discovery
activities, students create a Field Guide as a visual
model that compares the structures and function of
animal and plants. (145 mins)
Engineer: Students use biomimicry to develop and
design a product for human use inspired by patterns
and principles observed in nature. (150 mins)

Standards
4-LS1-1. Construct an argument that plants and animals have internal and external structures that function to
support survival, growth, behavior, and reproduction.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Potential & Kinetic Energy
Overview of Lessons:
Solve: Students create a vocabulary manipulative
before diving into Mosa Mack’s roller coaster mystery.
Following the mystery, students take an interactive quiz
and explain the solution. (60 - 90 min)

In Mosa Mack’s Potential and Kinetic Energy unit,
students are led through a progression of three
inquiry lessons that focus on the relationship
between mass, potential energy, and kinetic
energy, tested through experiments and
rollercoaster models.

Make: The Alleycats want make sure they win their
upcoming bowling competition. To help, students design
and conduct an investigation that tests the effect of
mass on speed. (120 mins)
Engineer: Student engineering teams use what they
have learned about potential and kinetic energy to
design and build the best rollercoaster model from
simple materials, (150 mins)

Standards
MS-PS3-1. Construct and interpret graphical displays of data to describe the relationships of kinetic energy to the
mass of an object and to the speed of an object.
MS-PS3-2. Develop a model to describe that when the arrangement of objects interacting at a distance changes,
different amounts of potential energy are stored in the system.
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Renewable Resources
Overview of Lessons:

In the Renewable Resources unit, students are
led through a progression of three inquiry lessons
that focus on the comparison of renewable vs.
nonrenewable resources, their uneven
distribution, and human impact.

Solve: Students contextualize Renewable Resource in
a vocabulary mind map before helping Mosa Mack
solve the mystery of where our fossil fuels come from.
By the end of The Solve, students discover that some
resources we use are incredibly limited and human
removal of these resources has a drastic effect on the
environment. (75 mins)
Make: After going through a planning process, students
draw a visual model that compares the flow of a
non-renewable resource with the flow of a renewable
resource. (120 mins)
Engineer: Students develop and design a proposal that
mitigates either human impact on non-renewable
resources, or the uneven distribution of those
resources. (150 mins)

Standards
MS-PS1-3. Gather and make sense of information to describe that synthetic materials come from natural resources
and impact society.
MS-ESS3-1. Construct a scientific explanation based on evidence for how the uneven distributions of Earth’s
mineral, energy, and groundwater resources are the result of past and current geoscience processes.
4-PS3-4. Apply scientific ideas to design, test, and refine a device that converts energy from one form to another.
4-ESS3-1.Obtain and combine information to describe that energy and fuels are derived from natural resources
and their uses affect the environment.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Rock Cycle & Earth’s History
Overview of Lessons
Solve: Students work together to complete a
vocabulary mind map before helping Mosa Mack solve
the mystery of the Sunset Topaz. By the end of The
Solve, students discover properties of igneous,
sedimentary and metamorphic rocks and the forces
responsible for creating them. (75 mins)
In Mosa Mack’s Rock Cycle unit, students
are led through a progression of three inquiry
lessons that focus on the properties of
igneous, sedimentary and metamorphic
rocks and the forces responsible for creating
them. Forces include heat, pressure, cooling,
weathering and erosion. The extension unit
for the Make allows students to discover
evidence from rock strata that demonstrates
the history of the Earth.

Make: Students journey through the rock cycle by using
crayons to model the properties and formation of
sedimentary, metamorphic, and igneous rock. (120
mins)
Make Extension: History of the Earth Students will
complete three activities to construct an explanation,
based on evidence from rock strata, for how the
geologic time scale is used to organize Earth’s history.
Students will: 1. Observe a demonstration of rock layers
to discover the Law of Superposition. 2. Conduct a
mystery word sequencing activity to apply the Law of
Superposition. 3. Apply their knowledge of the Law of
Superposition to sequence fossil cards in a rock
column, and construct an explanation for how the
column can show the progression of life on Earth. (120
mins)
Engineer: Students develop and design a solution to
prevent or mitigate the impact of weathering and
erosion on a famous monument made of rock. (150
mins)

Standards
4-ESS1-1. Identify evidence from patterns in rock formations and fossils in rock layers to support an explanation for
changes in a landscape over time.
4-ESS2-1. Make observations and/or measurements to provide evidence of the effects of weathering or the rate of
erosion by water, ice, wind, or vegetation.
MS-ESS2-1. Develop a model to describe the cycling of Earth's materials and the flow of energy that drives this
process.
MS-ESS1-4. Construct a scientific explanation based on evidence from rock strata for how the geologic time scale
is used to organize Earth’s 4.6-billion-year-old history.

Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.

26

Scale in the Solar System
Overview of Lessons:

In Mosa Mack’s Solar System unit, students are
led through a progression of three inquiry lessons
that focus on the scale properties of objects in the
solar system and how this affects the brightness
of stars.

Solve: Students contextualize Solar System vocabulary
in a mind map before helping Mosa Mack come to an
aspiring astronaut’s aid in a space-related mystery.
Marsha and Wes need to build a canyon contraption to
build the first amusement park on Mars, but all his plans
are going awry. By the end of The Solve, students
discover that the size of surface features of far-away
planets, such as canyons, can be determined based on
satellite photos and their distance from the Earth. (75
mins)
Make: Students design a space-themed amusement
park that is accurately scaled to represent the same
dimensions of our solar system and considers scale
properties of planets’ features to be represented as park
features and attractions. (300 mins)
Engineer: Students use their knowledge of scale
factors from the Make in order to design an accurate
constellation in a box. (300 mins)

Standards
5-ESS1-1. Support an argument that differences in the apparent brightness of the sun compared to other stars is
due to their relative distances from the Earth.
MS-ESS1-3. Analyze and interpret data to determine scale properties of objects in the solar system.
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Scientific Method
Overview of Lessons:
Solve: Learners will contextualize scientific method
vocabulary before helping Mosa Mack solve the mystery
of whether eating sugar really makes kids hyperactive.
(75 minutes)
Make: Experience the Scientific Method and Apply Your
Knowledge
In Mosa Mack’s Scientific Method unit, students
are led through a progression of three inquiry
lessons that focus on the scientific method in
context as well as the criteria that ensures a
scientifically sound experiment.

Engineer: Engineer a Custom Experiment to Test a
Real-World Phenomenon. (150 minutes)

Standards
Though there is no standard specific to the scientific method, all NGSS standards tie into the scientific method
because of the need for students to be able to conduct scientifically sound, controlled experiments.
Aligned with the following NGSS Science and Engineering Practices
● Asking Questions
● Planning and Carrying Out Investigations
● Analyzing and Interpreting Data
● Constructing Explanations or Arguments From Evidence
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Sun-Earth System & Solar System Gravity
Overview of Lessons:

In Mosa Mack’s Sun-Earth System unit, students
are led through a progression of three inquiry
lessons that focuses on how the tilt of the Earth
and its rotation around the sun affects sunlight
and heating of different regions. In the Make
Extension, students conduct experiments to
determine the role of gravity in the solar system.

Solve: Students contextualize Sun-Earth System
vocabulary in a mind map before helping Mosa Mack
solve the mystery of why Neve’s snowboard vacation in
New Zealand is foiled by mysteriously summery
weather. By the end of The Solve, students discover
that seasons differ across the globe because of the tilt
of the Earth and the angle at which the Sun hits the
Earth. (75 mins)
Make: Students conduct three investigations about light
and heat dispersion that demonstrate it is 1. the angle at
which the sun’s rays hit the earth and 2. the earth’s
orbital position around the sun that causes seasons.
(145 mins)
Make Extension: Gravity in the Solar System
Students will develop and use a model of the
Sun-Earth-Moon System to describe the cyclic
patterns of lunar phases, eclipses of the sun and the
moon, and seasons. They will develop and use
a model to describe the role of gravity inthe solar
system. (120 minutes)
Engineer:Using what they learned in the Make,
students design a product that uses light to our
advantage by focusing light energy to produce heat.
(300 mins)

Standards
5-ESS1-2. Represent data in graphical displays to reveal patterns of daily changes in length and direction of
shadows, day and night, and the seasonal appearance of some stars in the night sky.
MS-ESS2-6. Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns of
atmospheric and oceanic circulation that determine regional climates.
MS-ESS1-1. Develop and use a model of the Earth-sun-moon system to describe the cyclic patterns of lunar
phases, eclipses of the sun and moon, and seasons.
MS-ESS1-2. Develop and use a model to describe the role of gravity in the motions within galaxies and the solar
system.
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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States of Matter
Overview of Lessons:
Solve:  Learners help Mosa solve the mystery of why
the lake changes levels throughout the year. Utilizing
new vocabulary and guided video questions, learners
eventually discover that even though a substance may
be made up of the same atoms, it has different
properties in solid, liquid, and gas form. (80 minutes)
In this unit about states of matter, learners help
Mosa clear her name after a court of birds
accuses humans of messing with the level of their
local lake. Through this video mystery as well as
a hands-on modeling activity, learners will
discover that gases, liquids, and solids all consist
of particles that behave differently in different
states. After learners explore these properties in a
lab setting, they will use their knowledge of states
of matter to design a solution to a critical problem
in the city of Particleville.

Make: Learners explore the different states of matter
through a series of lab stations, making observations
and coming to conclusions about what their
observations mean for particle motion in different states.
(100 minutes)
Engineer: The city of Particleville is having some
problems: excessive potholes, a desperate demand for
fresh water, and a tired balloon artist who needs help
blowing up all his balloons! Building off what they
learned in the “Make” and the “Solve,” learners design a
solution to one of Particleville’s problems. (150 minutes)

Standards
MS-PS1-4: Develop a model that predicts and describes changes in particle motion, temperature, and state of a
pure substance when thermal energy is added or removed.
5-PS1-1.Develop a model to describe that matter is made of particles too small to be seen.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Thermal Energy
Overview of Lessons:
Solve: Learners help Mosa Mack solve the mystery of
why the new “Willy Warm Gloves” are falling short.
Utilizing new vocabulary and guided video questions,
learners discover that the problem may reside in some
of Willy’s “science” about how his gloves block cold from
getting in. (80 minutes)
In this thermal energy unit, learners help Mosa
solve the mystery of the failed “Willy Warm
Gloves: Behind the Infomercial.” Through the
video mystery as well as a hands-on modeling
activity, learners will discover that thermal energy
is transferred from areas of high thermal energy
to areas of low thermal energy by the motion of
particles. After learners observe physical
evidence of this in a lab setting, they will use their
knowledge of thermal energy transfer to design
an insulator or conductor.

Make: Learners explore how thermal energy is
transferred between hot and cold substances, making
observations and drawing conclusions about what those
observations mean for the direction of thermal energy
transfer. (100 minutes)
Engineer: It’s time for a challenge! Who can design an
insulator that keeps an ice cube cold the longest OR a
conductor that melts an ice cube the quickest? Building
off what they learned in the “Make” and based on data
they collect on different materials, learners will design
either the best insulator or conductor for this challenge.
(200 minutes)

Standards
MS-PS1-6: Undertake a design project to construct, test, and modify a device that either releases or absorbs
thermal energy by chemical processes
MS-PS3-3: Apply scientific principles to design, construct, and test a device that either minimizes or maximizes
thermal energy transfer.
MS-PS3-4: Plan an investigation to determine the relationships among the energy transferred, the type of matter,
the mass, and the change in the average kinetic energy of the particles as measured by the temperature of the
sample.
4-PS3-2. Make observations to provide evidence that energy can be transferred from place to place by sound,
light, heat, and electric currents.
4-PS3-3. Ask questions and predict outcomes about the changes in energy that occur when objects collide.
2-PS1-2. Analyze data obtained from testing different materials to determine which materials have the properties
that are best suited for an intended purpose.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Water Cycle
Overview of Lessons:
Solve: Students contextualize Water Cycle vocabulary
in a mind map before helping Mosa Mack solve the
mystery of how to save the water park. By the end of
The Solve, students discover the interconnected paths
of the water cycle. (75 mins)
In Mosa Mack’s Water Cycle unit, students are
led through a progression of three inquiry lessons
that focus on the distribution and cycling of water
on Earth.

Make: After going through a water cycle journey,
students compare paths and draw a visual model that
explains how water moves through the water cycle. (120
mins)
Engineer: Students develop and design either a device
for water conservation or a technical sketch of a solution
to recycle and reuse water. (200 mins)

Standards
5-ESS2-2. Describe and graph the amounts and percentages of water and fresh water in various reservoirs to
provide evidence about the distribution of water on Earth.
MS-ESS2-4. Develop a model to describe the cycling of water through Earth's systems driven by energy from the
sun and the force of gravity.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Waves
Overview of Lessons:

In Mosa Mack’s Waves unit, students are led
through a progression of three inquiry lessons
that focus on the anatomy of light and sound
waves and the differences in how they transfer
energy.

Solve: Students contextualize Waves vocabulary in a
mind map before helping Mosa Mack solve the mystery
of Thad the Thunder’s circus act, which she think might
just be a scam. By the end of The Solve, students
discover that light and sound waves have specific
characteristics that make them transfer energy
differently.  (75 mins)
Make: After going through a series of stations, students
draw a visual model that compares sound waves and
light waves. (160 mins)
Engineer: Students develop and design a prototype
that helps the hearing-impaired detect sound vibrations
and the seeing-impaired detect obstacles. (150 mins)

Standards
4-PS4-1. Develop a model of waves to describe patterns in terms of amplitude and wavelength and that
waves can cause objects to move.
4-PS4-2. Develop a model to describe that light reflecting from objects and entering the eye allows
objects to be seen.
4-PS4-3. Generate and compare multiple solutions that use patterns to transfer information.*
MS-PS4-1. Use mathematical representations to describe a simple model for waves that includes how
the amplitude of a wave is related to the energy in a wave.
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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Weather
Overview of Lessons:
Solve: Students will contextualize weather vocabulary
before helping Mosa Mack solve the mystery of why
storms seem to have such different characteristics in
different regions. (75 minutes)

In Mosa Mack’s Weather unit, students are led
through a progression of three inquiry lessons
that focus on temperature, pressure, and the
corresponding weather patterns.

Make: Students plan and act out a model of the various
factors that contribute to a weather front of their choice.
(150 minutes)
Engineer: Students apply their knowledge of weather
and act as meteorologists to design a weather report
that predicts and explains a day of weather in a region
of their choice. (150 minutes)

Standards

MS-ESS2-5: Collect data to provide evidence for how the motions and complex interactions of air masses results in
changes in weather conditions.
MS-ESS2-4: Develop a model to describe the cycling of water through Earth's systems driven by energy from the
sun and the force of gravity
3-ESS2-1. Represent data in tables and graphical displays to describe typical weather conditions expected during
a particular season.
3-ESS2-2. Obtain and combine information to describe climates in different regions of the world.
Engineering Challenge:
3-5-ETS1-1., 3-5-ETS1-2, 3-5-ETS1-3., K-2-ETS1-1., K-2-ETS1-2., K-2-ETS1-3.
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