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Welcome to

NEXT GEN GRADES 6–8
Twig Science Next Gen for Grades 6–8 is an investigation-based science solution developed 
for three-dimensional science standards. Each module is built around an Anchor Phenomenon 
storyline, and lessons involve students exploring Investigative Phenomena and Problems. 

As students explore three-dimensional science in their investigations, they take on a range of STEAM career 
roles and make use of the latest scientifi c knowledge, practices, and cognitive tools to make sense of real-world 
phenomena and tackle engineering design challenges.

Twig Science Next Gen brings the wonders of phenomena into students’ lives through multimodal investigational 
experiences that emulate real-world scientifi c, engineering, and related trade careers.

Imperial College London is one of the 
world’s leading universities, expanding 
the frontiers of knowledge in science, 
medicine, engineering, and business, 
and translating its discoveries into 
benefi ts for our society.

SCALE’s mission is to improve 
instruction and learning through the 
design and development of innovative, 
educative, state-of-the-art performance 
assessments to promote equitable 
outcomes for students and teachers.

Equality and Inclusion 
Commitment

Meet Our STEAM Collaborative Think Tank
The development of Twig Science Next Gen has been guided by our collective commitment to making science accessible to all. Thousands of 
teachers, students, and administrators have generously taken time to advise, review, revise, and trial Twig Science.

The Twig Science Next Gen authorship team includes Natasha Stillwell, a broadcast-science journalist and award-winning STEM curriculum 
designer, Rebecca Pitkin, a former nuclear astrophysicist and middle school teacher, and documentary fi lmmaker and edtech producer Will 
Dennis—supported by SCALE and Imperial College London.

STEAM Professionals
Students experience a wide range of STEAM career roles through phenomena-based investigations. Meet the STEAM professionals who inspire 
and motivate students and help them explain phenomena and meet engineering design challenges.

DR. XU XING 

DR. SHEEMA ABDUL AZIZBRADON COYDR. ELENA CUESTA

DR. SAMUEL RAMSEYMARISSA LO DR. MAZDAK GHAJARI

MANAR ABDALRAZEQ

EMANGA ALOBWEDE ALEX LEWIS 

PROFESSOR ROBERT EWERSFABIAN ENGEL & 
SIMON OSCHWALD

Students are inspired to explore science and 
engineering careers when they realize that 
STEAM professionals are regular people just 
like them. Twig Science Next Gen features 
historical and contemporary examples of 
STEAM professionals from all backgrounds, 
genders, races, and abilities.

Stanford Center for Assessment, Learning, & Equity



WHAT YOU GET WITH 
TWIG SCIENCE NEXT GEN 

PRINT AND DIGITAL

Teacher Editions  
Available in print and digital, Teacher Editions 
include comprehensive phenomena-driven 
STEAM lesson guides, instructional resources, 
and suggested pacing.
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Twig Journals
Full-color Twig Journals record students’ 
investigative journeys and encourage students 
to use a variety of tools, including Claim-
Evidence-Reasoning charts, graphic organizers, 
labs, pre-assessments, datasets, academic and 
domain-specifi c vocabulary, and informational 
texts. Teachers have access to versions of 
the Twig Journals with example answers for 
reference.
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“ WHAT’S THE SCIENCE BEHIND

THE INCREDIBLE STUNTS WE

SEE ON SCREEN?”

Twig Science Reporter: First o� , 

thanks for having me. I’m super 

excited to be here on set, and to 

fi nd out how stunts work on the 

show. Let’s start at the beginning. 

What have you already done 

today? What’s the setup like?

Stuntperson Y: Hi there, it’s so 

great to have you here! The rest 

of the team’s been setting up 

safety equipment like nets and 

crash mats. What we need really 

depends on what we’re shooting—

TSR: What’s the coolest stunt 

you’re working on today?

SY: There’s gonna be a big 

explosion! We’re fi lming a scene 

where we’re on a pirate ship 

and someone lights a barrel of 

gunpowder.

PX: Gunpowder is a highly 

explosive mixture. It was used in 

the past to fi re rifl es and cannons. 

When gunpowder is ignited, the 

energy stored in it is released in 

an explosion—there’s lots of light, 

sound, and it can get pretty hot—

For most of us, being forced to 

jump out of an exploding boat into 

shark-fi lled water would probably 

be one of our worst nightmares! 

But for stuntpeople, it’s another 

Monday morning. Today, we’re on 

the set of the latest big budget 

TV show—it’s so big, I can’t even 

tell you what it’s called. I’m talking 

with two top-secret crew members 

about a typical day on the job. 

 is a physicist and 

Reporter

TWIG SCIENCE 

REPORTER

Join me as we go On Set, to investigate the 
On Set, to investigate the 
On Set

science behind the scenes of some of the 

biggest TV shows. TWIG SCIENCE REPORTER
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Engage with the Anchor Phenomenon

Make Observations • Observe the storyboard images. How might you be able to create 

these scenes? What questions do you have about the Anchor Phenomenon on page 3? 

VIDEOS

Movie Magic Trailer video

SE
SS

ION

CINEMATIC FORCES1

Title: Unseen Forces

Scene: 45

The villain swoops down 

in a helicopter and grabs 

the car. The hero jumps 

on their hoverboard and 

starts chasing.

Title: REDSHiFT

Scene: 3

Having landed on the Red 

Planet, th
e astronauts 

walk on the Martian 

surface and move their 

equipment into position. 

Movie Magic   •   Lesson 1   •   Session 1

8

MODEL 
EARTH

Observe the storyboard images. How might you be able to create 

these scenes? What questions do you have about the Anchor Phenomenon on page 3? 

The villain swoops down 

in a helicopter and grabs 

the car. The hero jumps 

on their hoverboard and 

Having landed on the Red 

Planet, th
e astronauts 

walk on the Martian 

surface and move their 

equipment into position. 

World map with tectonic

plate boundaries.

Session 2 Taking Form

DID YOU KNOW there are over 1,000 

active volcanoes and 1,000,000 

mountains in the world? From the 

highest peaks to the depths of the 

sea, volcanoes and mountains are 

everywhere. But why are there so 

many and where did they come from?

Volcanoes and mountains typically form where 

tectonic plates meet. Tectonic plates are 

segments of the Earth’s crust that fit together 

and cover its entire surface. There are two types 

of tectonic plates: 

• Oceanic: Made up of heavy and dense

iron-rich basaltic rocks

• Continental: Made up of lighter-weight granite 

rock containing quartz and feldspar minerals

These plates aren’t stationary. They move very 

slowly, pulling apart, pushing, or sliding against 

each other. Over millions of years, they have 

formed features like volcanoes, mountains, and 

underwater ridges. 

We call the edges where two plates meet a 

plate boundary. There are three main types of 

plate boundaries:

• Convergent: Occurs when two plates collide

• Divergent: Occurs when two plates move 

away from each other

• Transform: Occurs when two plates slide past 

each other

AT THE PLATE BOUNDARIES
INFORMATIONAL

PAGE 17
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VIDEOS

Riding on Air video

Magnets exert force 

on other magnets. 

Can we use magnets 

to create a model 

hoverboard?

INVESTIGATIVE 
PHENOMENON
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ION

HOVERING PENCIL2

HOVERBOARD CHALLENGE

Carry Out Investigations • Investigate the materials.

Materials

 •• Piece of cardboard

 •• 6 ceramic ring magnets

 •• 4 wooden craft sticks

 •• Masking tape

 •• Ruler
 •• Pencil

Use different combinations of the materials to make different interactions. Record the 

outcomes of the interactions you observe. Consider how these interactions might help 

you make a working hoverboard.

X2

www.twigscience.com
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PRINT AND DIGITAL

3-D Assessment Suite
Developed with the Stanford Center for 
Assessment, Learning, and Equity (SCALE) 
to prepare students for state testing, the 
assessment suite includes informal, formative, 
and summative measures to assess students’ 
ability to meet Performance Expectations.

3-D Assessment • Analyze the three patients’ diagnoses. Think about how each patient’s 

body systems, composed of cells, are affected by a condition or illness as you use evidence 

to reason why the claim is correct.

Patient 1
Claim: I think this person has food poisoning.

Evidence: The patient is 

vomiting. A sample from the 

patient showed bacteria that are 

known to cause food poisoning.

76

Formative Assessment

76

Analyze the three patients’ diagnoses. Think about how each patient’s 

, are affected by a condition or illness as you use evidence 

SHORT PERFORMANCE ASSESSMENT

6

MOVIE MAGIC

A movie studio is producing a film that has a scene with a huge storm. In this storm, large 

snowballs fall through the air and crash into the ground. The props department will drop 

the snowballs from a platform 3 meters above the ground, but wants the snowballs to 

look as though they have fallen from high in the atmosphere.

a. Complete the model below to show the studio how the energy of a snowball with a mass 

of 0.2 kg would change as it falls from a height of 3 meters. Use 10 N/kg for the value of 

the gravitational field strength.

b. How could the speed at which the snowballs hit the stage provide evidence to the 

audience that the snowballs didn’t fall from high in the atmosphere? Use information 

from your model in your explanation.

4
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A movie studio is producing a film that has a scene with a huge storm. In this storm, large 

snowballs fall through the air and crash into the ground. The props department will drop 

the snowballs from a platform 3 meters above the ground, but wants the snowballs to 

Complete the model below to show the studio how the energy of a snowball with a mass 

of 0.2 kg would change as it falls from a height of 3 meters. Use 10 N/kg for the value of 

How could the speed at which the snowballs hit the stage provide evidence to the 

audience that the snowballs didn’t fall from high in the atmosphere? Use information 

  joules gravitational potential energy

On-Demand Professional Learning  
In-person, virtual, or on-demand training 
includes background refreshers, onboarding 
courses, and digital 3-D science guides.

What is a volcano?

A volcano is a point on the Earth’s surface through which magma (molten rock 

from within the Earth) erupts as lava. Lava is extremely hot when it erupts, with 

temperatures typically ranging from 700–1,200°C, but eventually cools and solidifies 

into volcanic rock.

The features that can be seen above the surface of the Earth are only part of the 

system of a volcano. Magma from the Earth’s mantle collects in chambers below the 

surface. Since the magma is less dense than the surrounding rocks, it tends to rise 

upward. The magma is under tremendous pressure, and eventually it escapes to the 

surface through vents and fractures. Magma exits the volcano, becoming lava.

A common misconception that students might have is that the mantle is completely 

liquid and that the tectonic plates are floating on a see of magma. This is not the case. 

The mantle is a solid that can behave plastically. It is not liquid but still able to move 

around very slowly. The movement and flows of the mantle are theorized to be the 

main driver of plate tectonics. Rock melts to form magma and appears on the surface 

as lava only under certain conditions.

Driving Question: 

Are they hills and mountains, or volcanoes?
LESSON

1

magma
molten rock beneath the 

Earth’s surface

glossary

main driver of plate tectonics. Rock melts to form magma and appears on the surface 

Hands-On Lab Kits  
For every module, clearly labeled and organized 
kits make it easier to prepare and carry out 
hands-on labs.

Digital Platform with Multimedia 
and Assessment Suite
The easy-to-use digital platform is available 
as a stand-alone environment or with print. It 
includes teacher and student versions, presenter 
tools, digital interactives, assessments, reports, 
single sign-on, rostering, and accessibility tools 
along with hundreds of award-winning videos.

Integrated 3-D Challenges 
Integrated 3-D Challenges are video-creation 
projects designed to help students make cross-
discipline connections and apply their growing 
knowledge of science concepts and skills to 
make sense of novel problems or phenomena.

VOLUME 2

As part of a team, students navigate the skies in a bid to win the 

Great Air Race. Providing weather reports and routing advice, 

they strive to reach the next airport in the quickest time… without 

heading straight into a storm!

ANCHOR PHENOMENON

Thunder, lightning, snow, and fog... From the moment a pilot starts 

to plan a flight, figuring out the weather they may experience en 

route and at their destination is key to flying safely. How does the 

weather affect flying, and how can we predict the weather?

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.

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-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.

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.

*Supporting PEs

The Great Air Race

MODULE

Volume 2: Polar Survival

In this bone-chilling challenge, students will take on the role of 

survival experts! Training aspiring adventurers, they will explain 

way the arctic climate is so grueling using their knowledge of 

weather systems and climate patterns. Then they will demonstrate 

their expertise in engineering and energy transfer to design life 

saving shelters.

CROSS-DISCIPLINE STANDARDS

In this 3D challenge, performance expectations are combined and 

applied from Earth and Physical Sciences

Earth Science MS-ESS2-5, MS-ESS2-6

Physical Science MS-PS3-3

Engineering MS-ETS1-1

3-D Integrated Challenges are STEAM projects designed 

to help students forge connections across science 

disciplines. In each volume, bring together Physical, 

Earth, Life, and Engineering sciences in new and 

exciting settings. Deep integration of three-dimensional 

learning objectives means students will need to use 

their growing mastery of Cross-Cutting Concepts, DCIs, 

and Engineering Practices to successfully complete 

each challenge.

3-D INTEGRATED CHALLENGE

E

As part of a team, students navigate the skies in a bid to win the 

Great Air Race. Providing weather reports and routing advice, 

they strive to reach the next airport in the quickest time… without 

heading straight into a storm!

ANCHOR PHENOMENON

Thunder, lightning, snow, and fog... From the moment a pilot starts 

to plan a flight, figuring out the weather they may experience en 

route and at their destination is key to flying safely. How does the 

weather affect flying, and how can we predict the weather?

MS-ESS2-4 Develop a model to describe

through Earth’s systems 

force of gravity.

MS-ESS2-5 Collect data to provide evidence for how

and complex interactions of air masses

weather conditions.

MS-PS1-4* Develop a model

in particle motion, temperature, and state of a pure substance 

when thermal energy is added or removed.

MS-PS3-5* Construct, use, and present arguments to support the 

claim that when the kinetic energy of an object changes, 

transferred to or from the object.

*Supporting PEs

The Great Air Race

VOLUME 1

Students take on the role of medical students, scrubbing up and 

rotating through a hospital. By studying symptoms, investigating 

body systems, and observing microscopic cells, they diagnose 

patients’ mystery maladies.

ANCHOR PHENOMENON

Every day, health professionals work on problems with thousands 

of patients in hospitals, clinics, and research labs. Why do our 

bodies sometimes stop functioning correctly?

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.

MS-LS1-3 Use argument supported by evidence for how the body 

is a system of interacting subsystems composed of groups of cells.

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-ETS1-4* 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.

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.

*Supporting PEs

UNDER THE MICROSCOPE

Volume 1: How to Mend a Broken Heart

A human heart beats every second of every day, but if it 

dysfunctions we need the expertise of medical professionals and 

engineers to find effective treatments. In this challenge students 

decide how best to mend a broken heart, combining their 

prior knowledge of body systems and experience in evaluating 

engineering solutions.

CROSS-DISCIPLINE STANDARDS

In this 3D challenge, performance expectations are combined and 

applied from Life and Engineering Sciences

MODULE

3-D Integrated Challenges are STEAM projects designed 

to help students forge connections across science 

disciplines. In each volume, bring together Physical, 

Earth, Life, and Engineering sciences in new and 

exciting settings. Deep integration of three-dimensional 

learning objectives means students will need to use 

their growing mastery of Cross-Cutting Concepts, DCIs, 

and Engineering Practices to successfully complete 

each challenge.

3-D INTEGRATED CHALLENGE

Life Science
MS-LS1-3

Engineering
MS-ETS1-2

G

Students take on the role of medical students, scrubbing up and 

rotating through a hospital. By studying symptoms, investigating 

body systems, and observing microscopic cells, they diagnose 

patients’ mystery maladies.

ANCHOR PHENOMENON

Every day, health professionals work on problems with thousands 

of patients in hospitals, clinics, and research labs. Why do our 

bodies sometimes stop functioning correctly?

Conduct an investigation to

are made of cells;

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.

MS-LS1-3 Use argument supported by evidence for how

is a system of interacting subsystems composed of groups of

MS-ETS1-2* Evaluate competing design solutions

systematic process to determine how well they meet the criteria 

and constraints of the problem.

MS-ETS1-4* Develop a model to generate data

testing and modification of a proposed object, tool, or process 

such that an optimal design can be achieved.

MS-LS1-8* Gather and synthesize information that

receptors respond to stimuli by

immediate behavior or storage as memories.

*Supporting PEs

UNDER THE MICROSCOPE

VOLUME 12

Students analyze the impacts of population growth, resource use, 

and human activity on the environment as they explore the biodiverse 

Coral Triangle. They create a social media campaign to help protect 

this important environment.

ANCHOR PHENOMENON

Resources in the Coral Triangle provide income and food security 

for over 120 million people. How can communities within the Coral 

Triangle thrive and be sustainable?

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.

MS-LS2-4* Construct an argument supported by empirical evidence 

that changes to physical or biological  components of an ecosystem 

affect populations.

MS-ESS3-3* Apply scientific principles to design a method for 

monitoring and minimizing a human impact on the environment.

*Supporting PEs

AMAZON OF THE OCEANS

3-D Integrated Challenges are STEAM projects designed 

to help students forge connections across science 

disciplines. In each volume, bring together Physical, 

Earth, Life, and Engineering sciences in new and 

exciting settings. Deep integration of three-dimensional 

learning objectives means students will need to use 

their growing mastery of Cross-Cutting Concepts, DCIs, 

and Engineering Practices to successfully complete 

each challenge.

3-D INTEGRATED CHALLENGE

Volume 12: A Vision of the Future

Crocodiles can see in the dark due to the reflective crystals at the 

back of their eyes, bees have special receptors in their eyes that allow 

them to see UV light, and chameleons can see in 360 degree vision! 

In this challenge, students take what they’ve learned about body 

systems and waves to create a product pitch for super-human vision 

technology.

CROSS-DISCIPLINE STANDARDS

In this 3D challenge, performance expectations are combined and 

applied from Life and Physical Sciences

Physical Science MS-PS4-1

Life Science MS-LS1-3, MS-LS4-4

Engineering MS-ETS1-1

MODULE

C
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1   Hands-On Labs
• Learn through inquiry-based investigations
• Experience a range of STEAM roles
• Develop higher-order thinking skills
• Apply SEPs, CCCs, and DCIs
• Solve problems and design solutions

2   Digital Interactives
• Engage students with high-quality simulations
• Access real-world phenomena and authentic data
• Enjoy gamifi cation with rewards
• Take on challenges to test and reinforce learning
• Experience stunning visuals

3   Real-World Multimedia Field Trips
• Shadow scientists and engineers around the world
• Witness STEAM roles in action through text and video
• Explore local, national, global, and space phenomena 

right in the classroom
• Deepen understanding of scientifi c concepts

4   Scientifi c Text Investigations
• Experience a variety of scientifi c text types:

informational, narrative, descriptive, and argumentative
• Use Claim-Evidence-Reasoning to improve writing skills
• Develop observational skills
• Use graphic organizers, infographics, and datasets

5    Video Labs
• Experience high-quality, engaging video content
• Access high-impact phenomena
• Identify prior knowledge and misconceptions
• Develop vocabulary through contextual cues
• Improve higher-order thinking

5 WAYS TO ENGAGE YOUR 
STUDENTS WITH PHENOMENA

TWIG SCIENCE NEXT GEN 
INSTRUCTIONAL DESIGN

Twig Science Next Gen 
is based on an inquiry-
driven instructional 
model and a 5E lesson 
design to engage and 
motivate your students 
through active learning.

Lesson 1LESSON 1

Driving Question
Are they hills and mountains, or volcanoes?
In this lesson, students are introduced to the module and begin to 
explore what features distinguish volcanoes from mountains and 
other landforms. They use a digital interactive to identify patterns 
in volcano locations and begin to collect evidence to help them 
determine if a landform is a volcano or not. Then, students turn their 
attention to the rock cycle, exploring the relationship between the 
rock cycle and the volcanic life cycle by creating 2-D and 3-D models. 
Students observe the rock samples they were introduced to at the 
start of the lesson, writing scientific explanations about how rock 
types can help determine if a landscape is volcanic or not.

5E Instructional Flow
Engage Session 1: Should the Residents

Be Worried? p.8
50 
mins

Students complete a module 
Pre-Assessment for the module. They 
activate thinking, recall prior knowledge 
about volcanoes and volcanic eruptions, 
and ask questions about the Anchor 
Phenomenon by considering the evidence 
available for the study sites.

Explore Session 2: Taking Form p.12

Session 3: A Volcano Is Born p.16

Session 4: Volcano Life Cycle p.19

Session 5: Rock Cycle Riders p.26

Session 6: Model Landscapes p.30

5 x 50
mins

Students explore how volcanoes grow and 
change over time as a result of geological 
processes using a digital volcano-building 
simulation, hands-on investigations, videos, 
and instructional texts.

Explain Students build models and develop 
academic and scientific language to craft 
oral and written explanations for their 
chosen journey through the rock cycle.

Elaborate Session 7: It Rocks! p.33 50 
mins

Students extend their understanding of 
rock types and processes and apply their 
knowledge to critique alternative models 
of the rock cycle.

Evaluate Session 8: Volcanic or Not? p.37 50 
mins

Students explain the Anchor Phenomenon 
by determining if the study sites are 
volcanic, and are evaluated on their 
responses via a rubric.

Performance Expectations
MS-ESS2-1 Develop a model to describe 
the cycling of Earth’s materials and the 
flow of energy that drives this process

7
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explore what features distinguish volcanoes from mountains and 
other landforms. They use a digital interactive to identify patterns 
in volcano locations and begin to collect evidence to help them 
determine if a landform is a volcano or not. Then, students turn their 
attention to the rock cycle, exploring the relationship between the 
rock cycle and the volcanic life cycle by creating 2-D and 3-D models. 
Students observe the rock samples they were introduced to at the 
start of the lesson, writing scientific explanations about how rock 
types can help determine if a landscape is volcanic or not.

5E Instructional Flow
Engage Session 1: Should the Residents

Be Worried? p.8
50 
mins

Lesson 1LESSON 1

Driving Question
Are they hills and mountains, or volcanoes?
In this lesson, students are introduced to the module and begin to 
explore what features distinguish volcanoes from mountains and 
other landforms. They use a digital interactive to identify patterns 
in volcano locations and begin to collect evidence to help them 
determine if a landform is a volcano or not. Then, students turn their 
attention to the rock cycle, exploring the relationship between the 
rock cycle and the volcanic life cycle by creating 2-D and 3-D models. 
Students observe the rock samples they were introduced to at the 
start of the lesson, writing scientific explanations about how rock 
types can help determine if a landscape is volcanic or not.

5E Instructional Flow
Engage Session 1: Should the Residents

Be Worried? p.8
50 
mins

Students complete a module 
Pre-Assessment for the module. They 
activate thinking, recall prior knowledge 
about volcanoes and volcanic eruptions, 
and ask questions about the Anchor 
Phenomenon by considering the evidence 
available for the study sites.

Explore Session 2: Taking Form p.12

Session 3: A Volcano Is Born p.16

Session 4: Volcano Life Cycle p.19

Session 5: Rock Cycle Riders p.26

Session 6: Model Landscapes p.30

5 x 50
mins

Students explore how volcanoes grow and 
change over time as a result of geological 
processes using a digital volcano-building 
simulation, hands-on investigations, videos, 
and instructional texts.

Explain Students build models and develop 
academic and scientific language to craft 
oral and written explanations for their 
chosen journey through the rock cycle.

Elaborate Session 7: It Rocks! p.33 50 
mins

Students extend their understanding of 
rock types and processes and apply their 
knowledge to critique alternative models 
of the rock cycle.

Evaluate Session 8: Volcanic or Not? p.37 50 
mins

Students explain the Anchor Phenomenon 
by determining if the study sites are 
volcanic, and are evaluated on their 
responses via a rubric.

Performance Expectations
MS-ESS2-1 Develop a model to describe 
the cycling of Earth’s materials and the 
flow of energy that drives this process

7

Engage
Students engage with a 
challenge, using their prior 
knowledge to ask questions.

Exploration
Students investigate 
phenomena, adapting 
their prior knowledge 
and forming new ideas. 

Explanation
Students explain 
phenomena, gaining and 
applying new knowledge. 

Elaboration
Students apply knowledge 
to new situations, deepening 
understanding.

Evaluation
Students refl ect and are 
assessed on what they have 
learned and how they came 
to learn it.



PLANNING YOUR LESSONS
Each module is focused on an Anchor Phenomenon or Engineering Design Challenge. 
Students gather evidence to make sense and explain these while connecting them to 
Driving Questions and Investigative Phenomena. 

Teacher Resources

• In kit: Measuring spoons
• In kit: 1 tbsp of all-purpose adhesive 
• 2 × 16.9 fl. oz. bottles of cola

(not diet)

For the eruption guided investigation:

• 2 eruption models (see Prep)
• In kit: Safety goggles
• In kit: Plastic table covers

Prep

• Create an Auckland Model: Shake one of the cola bottles a little. Open it so 
that it loses some of its fizz, and pour out 4–5 cm of cola.

• Create a Merapi Model: Place the other cola bottle in a freezer for 
approximately 1 hour. Pour out 4–5 cm of cola and gradually add 1 tbsp of 
adhesive into the bottle, gently shaking as you go so the adhesive doesn’t 
clump. Replace the cap and shake the bottle until the adhesive has broken 
down and is evenly distributed. Let the bottle return to room temperature—this 
will take a few hours.

• Note: This investigation was tested with non-diet cola. To replicate results, be 
sure to use this as opposed to other soft drinks.

• Identify an outdoor location where the cola bottle eruptions can be modeled. 
Use a plastic table cover for easy cleanup.

Overview

What Happened Here?
Students consider the effect of an eruption on nearby human populations. 

What Makes Volcanoes Dangerous?
Students make observations of model eruptions using cola bottles.

Explosivity of Volcanic Eruptions 
Students complete an exit ticket about the explosivity of volcanoes.

5 min

40 min

5 min

Investigative Phenomenon

Magma is erupted from volcanoes as lava. How does lava behave? 
Lava has different viscosities. Thick lava flows slowly and can erupt explosively. Runny lava flows quickly and usually gushes as 
it erupts. Debris makes lava flow more slowly. The steeper the slope of the volcano, the quicker the lava flows.

Driving Question

Are all volcanoes dangerous?

Lesson 2 | Session 1 The Most Dangerous Volcano h

Engage Explore / Explain Elaborate Evaluate

Objectives 

Students will:

• Observe models of different types 
of volcanoes and ask questions 
about explosivity.

SEP-1 SEP-2 CCC-3 ESS2.A

PS1.A PS3.A

Digital Resources

• Before and After visual
• Observing Volcanoes video
• Eruptive Histories visual

SESSION

1

www.twigscience.com54

What Happened Here? 
Activate Thinking About Eruptions
Remind students of the four locations they were investigating 
in Lesson 1. Optional: Prompt them to look at the images on 
pages 8–10 in their Twig Journals. 

Display the Before and After
visual. Explain that the images 
show a region near Merapi, 
the volcano near Yogyakarta, 
before and after an eruption 
in 2010.

• What differences are there 
between the before and 
after images?

• What effects do you think the eruption had on the people 
living nearby?
I think people died because of the eruption. 
Homes were destroyed and covered with ash, so people 
can’t live in them.
Crops probably died, so people wouldn’t have enough food.

Let students know that 353 people died and over 350,000 
people were evacuated from the area.

• Do you think all eruptions are this dangerous to 
nearby populations?

Think Talk—Co-Craft Questions
Use the Co-Craft Questions language routine to generate 
wonder questions about the Driving Question. Have students 
work individually and then in small groups to discuss their 
questions and record them in the Phenomena Tracker on 
pages 4–5 in their Twig Journals.

Prompt groups to share their wonder questions with the class.

What Makes Volcanoes Dangerous? 
Observe the Video
Play the Observing 
Volcanoes video.

• Were all the volcanoes the 
same shape?
No, some are steep and 
others are less steep. Some 
volcanoes had an obvious 
crater, but others didn’t.

5 min

BEFORE

d Before and After visual 

40 min

v Observing Volcanoes video

Lesson 2 | Session 1 The Most Dangerous Volcano
Engage Explore / Explain Elaborate Evaluate

English Learners
Support students as they discuss their observations of 
the Before and After visual. Pair ELs with a partner who 
has a higher level of English proficiency to help them 
share their observations before the discussion. Write 
volcano and eruption on the board, say each word, and 
have students repeat it. Show the visual and point to 
the damage the volcano caused. Model how to describe 
what’s happening to support students’ ability to 
describe what they’re seeing before and after the 
volcanic eruption. Invite students to repeat, modify, or 
add to your descriptions with words or gestures. 

PHENOMENA TRACKER

WONDER QUESTIONSWONDER QUESTIONSWONDER QUESTIONS CLAIMCLAIMCLAIM EVIDENCE AND REASONINGEVIDENCE AND REASONINGEVIDENCE AND REASONING

4 Volcano Hunters   •   Phenomena Tracker

j Twig Journal, p.4

INVESTIGATIVE PHENOMENON EVIDENCE AND REASONING CONNECT TO DRIVING QUESTION

LESSON 1 DRIVING QUESTION 
Are they hills and mountains, or volcanoes?

LESSON 2 DRIVING QUESTION
Are all volcanoes dangerous?

LESSON 3 DRIVING QUESTION
How can we protect communities at risk from volcanoes?

5www.twigscience.com

j Twig Journal, p.5
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Driving Questions 
Asking questions and 
identifying problems is 
a critical part of fi guring 
things out as students 
engage in practices to 
develop knowledge to 
explain phenomena.

Assessment Type
Easily locate assessment 
activities.

Multimodal Session 
Types 
Icons for digital labs, 
hands-on labs, reading 
for evidence, video labs, 
and 3-D assessment. 

Built-In Discussion 
Prompts and Exemplar 
Responses 
Guide student discourse 
and monitor progress. 

3-D Objectives 
and Standards
Color-coded learning 
objectives at the 
lesson/session 
level build towards 
module Performance 
Expectations.

Lesson Overview
Clear overview of 
structure and pacing 
to allow for easy lesson 
planning.

High-Engagement 
Resources
Digital and teacher 
resources to spark 
active learning and 
student curiosity.

Investigative 
Phenomena/Problems
Students use science 
to make sense of 
phenomena and use 
engineering to solve 
problems, processes 
that drive learning 
and use of the three 
dimensions at module 
and lesson levels.

Formative Assessment

5Es Lesson Model
Based on best research on most eff ective 
lesson design for science instruction.

Universal Access
Scaff olds for honors/advanced, special 
needs, intervention, and English learners 
for diff erentiation at point of use.

Language Routines
Promote three-
dimensional student 
thinking, accurate use 
of science language, 
and productive student 
discussion.



THREE-DIMENSIONAL 
PERFORMANCE ASSESSMENTS

Developed in Partnership with Stanford University’s SCALE Team
The Twig Science Next Gen assessment system evaluates student attainment of 3-D Performance Expectations and 
prepares students for state testing. 

Pre-Exploration 
(Diagnostic Pre-
Assessement)
Identify preconceptions and 
misconceptions that students will 
address during the module. 

2. Some students are moving trash outside for their teacher. Marcos is carrying heavy 

boxes. He remembers learning about gravity in science class and thinks he can use

the boxes to recreate an experiment he saw. He collects data about the interaction 

between the boxes and Earth using his boxes and a computer program.

The mass of Box 1 is 1.5 kg and the mass of Box 2 is 3 kg. The mass of the Earth is 

5.97 × 1024. The table shows what gravitational force each box has on the Earth when at 

a different distance from the ground.

Based on his investigation, which argument can Marcos make about gravity?

a. All objects on Earth have nearly the same gravitational force. 

b. The distance between an object and the ground does not affect gravitational force. 

c. Distance and mass are both variables that affect gravitational force. 

d. Experiments about gravitational force are inconclusive. 

Explain your answer.

1.2 m from Ground 200,000 m from Ground

Box 1’s Gravitational Force on Earth (N) 13.2
12.4

Box 2’s Gravitational Force on Earth (N) 26.4
24.8

Some students are moving trash outside for their teacher. Marcos is carrying heavy 

13

Pre-Exploration

Some students are moving trash outside for their teacher. Marcos is carrying heavy 

boxes. He remembers learning about gravity in science class and thinks he can use

the boxes to recreate an experiment he saw. He collects data about the 

between the boxes and Earth 

The mass of Box 1 is 1.5 kg and the mass of Box 2 is 3 kg. The mass of the Earth is 

5.97 × 1024. The table shows what gravitational force each box has on the Earth when at 

a different distance from the ground.

Based on his investigation

All objects on Earth have nearly the same gravitational force. 

The distance between an object and the ground does not affect gravitational force. 

Distance and mass are both variables that affect gravitational force. 

Box 1’s Gravitational Force on Earth (N)

Box 2’s Gravitational Force on Earth (N)

Pre-Exploration

1. A student gets a new toy for his younger sister’s birthday. Four rings are placed on a 

cylinder. One of the rings floats above the other rings.

He wants to determine how some magnetic or electric objects defy the effects of gravity, 

based on his observations of the toy.

Which question should he investigate to best determine how objects appear to defy the 

effects of gravity?

1

2
3
4

a. What are the distances 

between Rings 1–4?

b. Do the rings have like or

opposite facing poles?

c. How did the mass of the rings 

change as they fell?

d. Is there an electric field? 

11

Pre-Exploration

Formative Assessment
Ongoing lesson/session 
assessment reveals student 
knowledge, refl ection, and use 
of the three dimensions to meet 
learning objectives.

3-D Assessment • Develop models of the energy stores in two systems from your 

Session 1 investigation. Label the energy stores and transfers in each model.

BALL DROP SYSTEM 1

BALL DROP SYSTEM 2

100

Formative Assessment

3-D Assessment • Develop models

Session 1 investigation. Label the energy stores and transfers in each model.

BALL DROP SYSTEM 1

3-D Assessment • For your stunt report for Weave Studios, develop three questions that 

would help you understand the relationships that affect the electromagnetic forces in 

your investigation. Describe the observations or data you used that led to these questions.

You can use investigations from the Make an Electromagnet digital interactive or 

analysis of your graphs.

Develop a hypothesis for how to improve the strength of the electromagnet. Use the 

term force in your answer.

Question

Observations

45

Formative Assessment

Summative 
Performance Tasks
Measure student achievement of 
Performance Expectations through 
high-engagement tasks. Student 
and teacher rubrics are provided to 
establish expectations and provide 
support.

WEAVE STUDIOS
Stunt Committee

4

Weave Studios | NEW YORK | 180 Netherfield Street, Suite 934

NY 10014 | +1-212-555-5001

EQUIPMENT TO BE SUPPLIED BY:

N/A
PRODUCTION

STUNT 

COORDINATOR

OTHER
(Please Specify)

WHO ARE YOU SENDING THIS RISK ASSESSMENT TO?

Name

Sam Duval

Position

Creative Director

Contact Number

1-212-555-5001

Name

Jessica Nyugen
Position

Stunt Coordinator

Contact Number

1-212-555-5051

IMPORTANT: This assessment will be invalid if the relevant control measures identified above 

cannot be fully and correctly implemented. If this is the case, the stunt must be reassessed.

NAME

SIGNED

DATE

WEAVE STUDIOS
Stunt Committee

3Weave Studios | NEW YORK | 180 Netherfield Street, Suite 934

NY 10014 | +1-212-555-5001

SafeX 1500 Mat  
• 15 cm polyurethane foam crash pad

• Use for free fall at up to 12 m/s or 

8,000 J max energy on impact

• Not suitable for top-down shots 

where mat will be in frame

FoamFall 2500 Mat  
• 25 cm polyurethane foam crash pad

• Use for free fall at up to 15 m/s or 

10,000 J max energy on impact

• Not suitable for top-down shots 

where mat will be in frame

SafeX 50-Air Mat  
• 50 cm inflatable air bag 
• Use for free fall at up to 19 m/s or 

17,000 J max energy on impact 

• Not suitable for top-down shots 

where mat will be in frame 

AirFall 500 Mat  
• 50 cm pocketed air bag
• Use for free fall at up to 22 m/s 

or 16,000J max energy on impact 

• Not suitable for top-down shots 

where mat will be in frame 

Rig 20 Body Harness  
• Full body harness with 20 mm 

diameter rope 
• Use for controlled falls 

of up to 100 m
• Mass limit 150 kg—maintains a 

maximum fall speed of 10 m/s 

• Suitable for top-down shots

  Justify your choice.

Safety Equipment Required: Select all that apply

WEAVE STUDIOS
Stunt Committee

Weave Studios | NEW YORK | 180 Netherfield St, Suite 934

NY 10014 | +1-212-555-5001
2

Details of Stunt

What is the energy (in J) of the two falls? 

Frieda (65 kg) at 10 m:                    
                    

      

Felipe (80 kg) at 20 m:                    
                    

       

Describe the two stunt falls.

108

Summative Assessment

Details of Stunt

What is the energy (in J) of the two falls? 

Frieda (65 kg) at 10 m: 

Felipe (80 kg) at 20 m: 

Describe the two stunt falls.

WEAVE STUDIOS
Stunt Committee

Weave Studios | NEW YORK | 180 Netherfield St, Suite 934

NY 10014 | +1-212-555-5001
2

Details of Stunt

What is the energy (in J) of the two falls? 

Frieda (65 kg) at 10 m:                                              

Felipe (80 kg) at 20 m:                                              
 

Describe the two stunt falls.

WEAVE STUDIOS
Stunt Committee

Details of Stunt

What is the energy (in J) of the two falls? 

Frieda (65 kg) at 10 m:                                              

Felipe (80 kg) at 20 m:                                              
 

Describe the two stunt falls.

WEAVE STUDIOS
Stunt Committee

1

Weave Studios | NEW YORK | 180 Netherfield Street, Suite 934

NY 10014 | +1-212-555-5001

Stunt Committee

Health and 

Safety

PRODUCTION TITLE
SCENE NUMBER

Final Reflex

Scene 14

Artist Used in Stunt

Artist

Frieda Goldberg

Involvement Detail

Stuntperson who will perform fall

Artist

Felipe Hassan

Involvement Detail

Stuntperson who will perform fall

TIME OF DAY:
DAYLIGHT SHOOTING NIGHT SHOOTING

IS LOCATION:
INTERIOR

EXTERIOR

Annotated Model of Stunt

Label the model of the stunt falls.

107

Summative Assessment

Summative Benchmark 
Assessments to Prepare 
for State Testing
Benchmark Assessments 
challenge students to apply three-
dimensional understanding to 
new contexts in performance 
assessments developed by SCALE 
with multidimensional rubrics.

SHORT PERFORMANCE ASSESSMENT

6

MOVIE MAGIC

A movie studio is producing a film that has a scene with a huge storm. In this storm, large 

snowballs fall through the air and crash into the ground. The props department will drop 

the snowballs from a platform 3 meters above the ground, but wants the snowballs to 

look as though they have fallen from high in the atmosphere.

a. Complete the model below to show the studio how the energy of a snowball with a mass 

of 0.2 kg would change as it falls from a height of 3 meters. Use 10 N/kg for the value of 

the gravitational field strength.

b. How could the speed at which the snowballs hit the stage provide evidence to the 

audience that the snowballs didn’t fall from high in the atmosphere? Use information 

from your model in your explanation.

4

                 jo
ules gravitational potential energy

                 jo
ules kinetic energy

                 jo
ules gravitational potential energy

                 jo
ules kinetic energy

SNOWBALL AT 3M

SNOWBALL AT 0M

Assessment Platform
Comprehensive tools for planning, assigning, 
grading, and analyzing student assessments, 
with rubric-based scoring and reporting.



Embedding 3-D 
Instructional Shifts
• Students aren’t just given models

—they develop their own to explain 
phenomena and solve problems.

• Science is explored as a dynamic, 
creative, and collaborative process
rather than as a collection of facts.

• Students develop a passion for science 
through the thrill of experiencing their 
own aha! moments.

• Students record their fi ndings in their 
Twig Journals as they investigate 
real-world phenomena through digital 
interactives, hands-on labs, video labs, 
and instructional texts.

• Students connect, build upon, and 
refl ect on Anchor Phenomena and 
three-dimensional learning at module, 
Driving Question/lesson, 
and session levels.

Vocabulary cementation

compaction

cooling

crystallization

deposition

Earth’s core 

energy transfer

erosion

extrusive

igneous

intrusive

lava

magma chamber

melting

metamorphic

model

plate boundary

pressure

rock cycle

sedimentary

weathering
1LE

SS
ON

1
Obtain and evaluate 

information to identify 

patterns in the locations 

of volcanoes around 

the world

In this lesson, I will:
MS-ESS2-1

2
Develop models of the 

rock cycle and use these 

models to understand

the volcanic life cycle

3
Construct a scientific 

explanation that 

describes how rock types

can help determine

whether a landform is 

volcanic or not

6
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VIDEOS

Volcano Hunters Trailer video

SE
SS

ION

SHOULD THE RESIDENTS

BE WORRIED?1

ENGAGE WITH THE ANCHOR PHENOMENON

Make Observations • Observe the images, statements, and map. What else do you need 

to know to answer the Anchor Phenomenon on page 3?

2

With a population of around 

1 million, Kathmandu is the 

largest city in Nepal. It lies 

within Kathmandu Valley, 

a huge bowl-shaped valley 

surrounded by several 

mountain ranges.

1. KATHMANDU

Volcano Hunters   •   Lesson 1   •   Session 1

8

Auckland is the largest city 

in the North Island of New 

Zealand, and has a 

population of over 1.5 million. 

The city is surrounded by hills 

and mountains, including the 

Hunua Ranges, Waitakere 

Ranges, and Rangitoto Island.

3. AUCKLAND

Bougainville Island is the 

largest island in Bougainville, 

Papua New Guinea, and has 

a population of around 

250,000. It has several hills 

and mountains, some 

reaching heights of 2,400 m.

2. BOUGAINVILLE

ISLAND

www.twigscience.com
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SE
SS

VOLCANO 
HUNTERS

Investigate what makes volcanoes tick 

before analyzing real-life data from 

active volcanoes, assessing threat levels, 

and devising a plan to protect people 

from the dangers of eruptions.

VOLCANO 
HUNTERS

Investigate what makes volcanoes tick 

before analyzing real-life data from 

active volcanoes, assessing threat levels, 

and devising a plan to protect people 

from the dangers of eruptions.

Volcano Hunters   •   Module Introduction

HUNTERSHUNTERS

VIDEOS

Life of an Island Shield 

Volcano video

The landscape features around 

Kathmandu, Bougainville Island, 

Auckland, and Yogyakarta all look 

different. How do geologic processes 

affect and change the landscape?

INVESTIGATIVE 
PHENOMENON

SE
SS

ION

VOLCANO LIFE CYCLE
3

www.twigscience.com

25

Life of an Island Shield 

25

VOLCANO LIFE CYCLE

Obtain and Evaluate Information • Complete the activities at one of the stations and 

answer the questions. Then, rejoin your team and share what you’ve learned.

Stations 1 and 2: Beneath the Surface

Obtain and Evaluate Information • Read the Beneath the Surface Article handout

and observe the Deep in the Earth visual.

Summarize your findings about each of the Earth’s layers in the graphic organizer.

3

Volcano Hunters   •   Lesson 1   •   Session 3
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STEAM Career Explorations
• Students gain exposure to dozens 

of aspirational STEAM careers through 
videos, text, blogs, case studies, digital 
interactives, and virtual fi eld trips.

THINKING LIKE SCIENTISTS, 
DESIGNING LIKE ENGINEERS

“People don’t choose 
a career they’ve 
never heard of.”

Helen Quinn, Chair of the National 
Research Council committee that 

developed the NGSS

INTEGRATED 3-D CHALLENGES
Integrated 3-D Challenges are 
STEAM projects designed to 
help students forge connections 
across diff erent disciplines of 
science and engineering. 

Students are introduced to an 
Integrated 3-D Challenge at the 
start of each volume, but can 
only complete it after gaining 
the necessary skills and holistic 
knowledge from each 
module, applying them 
successfully across all three 
dimensions: Crosscutting 
Concepts, Disciplinary Core 
Ideas, and Science and 
Engineering Practices. 

GLOBAL FOOD WASTAGE

FOR EACH FOOD TYPE

20
% 30

%

20
%

5%

4

Fruits and Vegetables

20
%

Dairy

35
%

Fish and Other Seafood

BEANSB S

Stop the Rotwww.twigscience.com 3

Meat Oilseeds and Pulses Cereals

Reproduced by permission from Food and Agriculture Organization of the United Nations

Visual Acuity
Variations in the structure of our eyes 
influence the clarity of our vision, also 
referred to as our visual acuity. Faults in 
the cornea, lens, and shape of our eyes 
can affect our ability to bring objects 
into focus. 

Nearsightedness means that nearby 
objects appear sharp, while distant 
objects look blurry. Farsightedness 
means that faraway objects look clear, 
while nearby objects appear hazy.

Glasses, contact lenses, eye surgery, 
and magnifying glasses can all correct 
visual acuity. 

They help the eye to focus light onto the 
retina, so objects appear sharper. 

Corrective technologies have been 
developed over the last 2,500 years. 
New solutions are constantly being 
researched to assist and improve human 
vision even more.

A Vision Of The Futurewww.twigscience.com 24

ARCTIC MAP

The Arctic is the region 

north of latitude 66.5° N �������
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EXPEDITION MAP 

Polar Survivalwww.twigscience.com 9

FOOD WASTE 
FACT FILE

Stop the Rotwww.twigscience.com 2

Each year, around 1.3 billion 
metric tons of edible food is 
lost or wasted. That’s around 
one third of all food grown and 
produced around the world.

Food loss is food that has been 
discarded or disposed of during the 
production, storage, processing, and 
distribution stages of the food supply 
chain.

Food waste is food that is discarded 
or disposed of by retailers, 
food service providers (such as 
restaurants), and households. This 
includes food thrown away by 
choice, as well as food that expires 
before it can be eaten. 

FOOD WASTAGE BY STAGE

Estimated global food wastage at different 

stages of supply chain (million metric tons)

340
RETAIL AND CONSUMERS

200
DISTRIBUTION

190
PROCESSING

350
HANDLING AND STORAGE

500
AGRICULTURAL PRODUCTION

Note: These figures include non-edible parts of food such as corn husks or meat bones.
Reproduced by permission from Food and Agriculture Organization of the United Nations

This sensory information is 
processed by the central nervous 
system. Electrical impulses from 
photoreceptors travel along the 
optic nerve from the eye to the 
vision center at the back of the 
brain. The brain combines the 
information from different types of 
photoreceptors to create an image.

The brain can then send signals to 
other body systems, allowing us 
to react to the light stimuli in our 
environment.

THE NERVOUS SYSTEM

Central Nervous System

Eye
Optic Nerve

A Vision Of The Futurewww.twigscience.com 4

Visual Center

Brain

ARTICLE 
TITLE

SEARCH AND RESCUE 
MISSIONS DOUBLE 
Over the past decade, search and rescue 

incidents have more than doubled in the 

Canadian Arctic. Every year, more than 250 

missions are carried out to rescue travelers 

from injury, hypothermia, and vehicle 

breakdown. The Canadian Arctic is so 

dangerous that injuries here are estimated 

to be 3.7 times greater than the national 

average. These figures serve as a warning 

to those heading into the extreme Arctic 

wilderness—be prepared!

Canadian Arctic. Every year, more than 250 

missions are carried out to rescue travelers 

dangerous that injuries here are estimated 

average. These figures serve as a warning 

ARCTIC SEARCH 
AND RESCUE

AMBITIOUS ARCTIC 
RESEARCH EXPEDITION 
A SUCCESS 
Climate researchers representing 20 

countries have successfully completed 

a record-breaking research trip to the 

Arctic. For the first time in history, 

researchers were able to venture to 

the North Pole during the depths of 

winter to gather valuable climate data. 

The results of the expedition give us a 

more complete picture of the Arctic’s 

year-round climate. 

TRAINING CRITICAL TO 
ARCTIC SURVIVAL 
A study has shown that specialist survival 

training can help you survive in the harsh 

conditions of the Arctic. Participants 

that underwent training could survive in 

the Arctic for a full 24 hours. However, 

those without training showed signs of 

hypothermia after 6 hours and required 

medical attention after 12 hours. 

2014 search and rescues registered with the National Search and Rescue Secretariat for the Canadian Arctic
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Adapted from CMAJ 2017 January 30;189:E135-6. doi: 10.1503/cmaj.161085

STOP 
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A VISION OF 
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RESEARCH PACK

POLAR 
SURVIVAL

NEXT GEN

SURVIVAL

Encourage Student Creativity!
At the end of each challenge, students have the option of 
producing their own video report on what they have learned 
using our easy-to-use video editor.



INTEGRATEDFRAMEWORK ALIGNMENT
GRADE     VOLUME 3-D PERFORMANCE EXPECTATIONS INTEGRATED 

3-D CHALLENGE MODULES ANCHOR PHENOMENON

6

1
MS-LS1-1
MS-LS1-2
MS-LS1-3

MS-ETS1-1
MS-ETS1-2

MS-ETS1-3
MS-ETS1-4

How to Mend a 
Broken Heart

Under the Microscope Every day, health professionals work on problems with thousands of patients in hospitals, clinics, and research labs. Why do our bodies sometimes stop 
functioning correctly?

CreATe Network By 2030, more than 2 billion people are expected to need at least one piece of assistive technology. The needs of people with disabilities can be unique, so engineers 
regularly develop new assistive devices. How can we develop assistive technology to support individual needs?

2

MS-ESS2-4
MS-ESS2-5
MS-ESS2-6
MS-PS3-3
MS-PS3-4

MS-PS3-5
MS-PS1-4*
MS-PS4-2*
MS-LS1-7*

MS-ETS1-1*
MS-ETS1-2*
MS-ETS1-3*
MS-ETS1-4*

Polar Survival The Great Air Race Thunder, lightning, snow, and fog... From the moment a pilot starts to plan a fl ight, fi guring out the weather they may experience en route and at their destination is key 
to fl ying safely. How does the weather aff ect fl ight, and how can we predict the weather?

Model Earth Climate models show that diff erent places can have very diff erent climates. Why do we experience regional diff erences in climate?

Life Through a Lens The Earth has a wide variety of environments, from searing hot deserts to freezing polar regions. How do animals survive in these extreme conditions?

3
MS-LS1-4
MS-LS1-5
MS-LS1-8

MS-LS3-2
MS-PS4-3*
MS-ESS2-4*

MS-ETS1-4* Killer Plants North Island Rescue Thanks to camera trap footage, we can see how prey animals like zebra and wildebeests behave in diff erent environments. What causes these animals to behave in 
this way, and why?

Landscape of Fear Many of the species found in New Zealand can’t be found anywhere else on Earth. They have developed traits unique to the islands on which they live. Within every 
plant and animal species we can also observe diff erences in traits. What creates this variation?

4
MS-ETS1-1
MS-ETS1-2
MS-ETS1-3
MS-ETS1-4

MS-ESS3-3
MS-ESS3-5
MS-LS2-4*
MS-ESS3-2*

A Connection to 
Home

The Heat Is On The Earth’s climate has changed throughout its history. What is driving recent environmental changes, and how can we monitor and minimize the impact 
on the environment?

Emergency Hydration Fresh water is our most valuable resource on Earth, but many of us take it for granted. Our access to clean, safe water can be cut off  at any time by frozen pipes, 
fl oods, or even hurricanes. How can we design a portable system to make water safe to drink in emergency situations?

7

5
MS-PS1-1
MS-PS1-3
MS-PS1-4
MS-PS1-6* 

MS-ESS3-1
MS-ESS1-4*
MS-ESS2-1*
MS-ESS3-4*

MS-LS2-3*
MS-LS2-4*
MS-ETS1-1*
MS-ETS1-2*

Cell Phones: 
Unboxed

The Resource Race Global use of electric cars is predicted to rise to 250 million by 2030. What eff ect will electric cars have on the Earth’s resources?

The Plastic Tide It’s estimated that by 2050, there will be a greater mass of plastic in the ocean than fi sh. How can we reduce the amount of plastic in the ocean?

6
MS-ESS2-1
MS-ESS2-2
MS-ESS2-3

MS-ESS3-2
MS-ESS1-4*

MS-PS1-2*
MS-PS3-1*

Supereruptions Volcano Hunters The residents of Kathmandu, Bougainville Island, Auckland, and Yogyakarta all live in the shadow of hills and mountains. Should they be worried about the 
risk of volcanoes?

Dinosaur Trail Dinosaurs roamed the Earth for more than 160 million years, and their fossils have been discovered on every continent. How has the Earth changed since the time of 
the dinosaurs?

7
MS-ETS1-1
MS-ETS1-3
MS-ETS1-4

MS-PS1-2
MS-PS1-5
MS-PS1-6

MS-PS1-1*
MS-PS1-4*
MS-ETS1-2* 

A Natural Glow Science on the Main Stage Music festivals use a variety of diff erent stage eff ects to add drama and heighten the experience. How can we use chemicals to produce these diff erent eff ects?

Turtle SOS Green turtles are threatened by human activity and natural disasters. While human intervention is a last resort, sometimes it’s necessary to move turtle eggs to a safer 
environment. How can we design an incubator to protect turtle eggs in transit?

8

MS-LS1-6
MS-LS1-7
MS-LS2-1
MS-LS2-2
MS-LS2-3
MS-LS2-4

MS-LS2-5
MS-LS1-2*
MS-ETS1-1
MS-ETS1-2
MS-ETS1-3*

MS-ETS1-4*
MS-ESS3-3*
MS-ESS3-5* MS-
PS1-5* 
MS-PS1-2*

Stop the Rot Future Food The global population is nearly 8 billion and by the year 2050, there will be an estimated 9.7 billion people sharing this planet. How can we meet the changing global 
demand for food?

A Place Called Home Rain forests cover around 6% of the Earth’s landmass, and are the most diverse ecosystems on Earth. But these ecosystems are at risk. What has changed, and how 
can we preserve the rain forest and the species that live there?

The Green Monster
Fertilizers have increased food production around the world, but this has come at a cost. They have also polluted the water and air, causing harmful algal blooms, 
killing fi sh, and contributing to climate change. How can we design a solution that will minimize the harmful impact of fertilizers on the environment while also helping 
crops grow?

8

9
MS-ESS1-1
MS-ESS1-2
MS-ESS1-3
MS-ESS1-4

MS-PS2-2 
MS-PS3-1
MS-PS2-4*
MS-PS2-5*

MS-ETS1-1* MS-
ETS1-2* 
MS-ETS1-3*
MS-ETS1-4*

SOS from Space Ocean Powered Ocean Energy Converter devices have the potential to generate up to 80,000 TWh of electricity every year, which is almost four times the amount of electricity used 
globally. What factors aff ect how much electricity can be produced from waves and tides?

Asteroid Alert! Playing sports can increase a person’s risk of collisions with objects or other players. These collisions can cause injuries, including concussions. How can engineers 
design helmets to help protect athletes?

10
MS-ETS1-1
MS-ETS1-2
MS-PS2-1
MS-PS2-3

MS-PS2-4
MS-PS2-5
MS-PS3-2
MS-LS1-3*

MS-ESS1-2*
MS-ESS1-3*
MS-ETS1-3*
MS-ETS1-4*

Mission to Mars Collision Course 
Every year, the movie industry spends millions of dollars on special eff ects. Scientifi c advisers work with stuntpeople, animators, art directors, and technicians to shape 
the forces and energy in the real world and make movie magic believable on screen. What might they need to consider to make objects hover, replicate the gravity on 
other planets, and help a stuntperson fall safely?

Movie Magic The Solar System is full of planets, dwarf planets, and moons, as well as millions of smaller objects such as asteroids and comets. How do we know which objects in the 
Solar System pose a threat to the Earth?

11
MS-LS3-1
MS-LS4-1
MS-LS4-2
MS-LS4-3

MS-LS4-4
MS-LS4-5
MS-LS4-6
MS-LS1-1*

MS-LS1-5*
MS-LS3-2*
MS-ESS1-4*
MS-ETS1-1*

Relative Giants Are They Among Us? Scientists have determined that many now-extinct prehistoric animals are related to modern-day animals. What evidence do scientists use to determine whether 
organisms are closely related, and how life changes over time?

Survival Stories As Homo sapiens migrated globally 60,000 years ago, they confronted new environments, foods, and diseases. How has genetics infl uenced human survival, and can 
genetics infl uence our future?

12

MS-ESS3-4
MS-PS4-1
MS-PS4-2
MS-PS4-3

MS-ETS1-1
MS-ETS1-3
MS-ETS1-2*
MS-ETS1-4*
MS-ESS3-3*

MS-LS1-4*
MS-LS2-1*
MS-LS2-4*
MS-LS4-4*

A Vision of the 
Future

Amazon of the Oceans
Countries in the Coral Triangle have spectacular beaches and easy access to diverse reef ecosystems, making them popular tourist destinations. The number of tourists 
is increasing as more people seek out the sun, sea, and surf at newly built-coastal resorts. What eff ect is increased tourism having on the environment in the Coral 
Triangle, and farther afi eld?

Into the Abyss Scientists have successfully photographed a black hole, landed rovers on Mars, and sent spacecraft to the dark side of the Moon, yet we’ve only explored a fraction of 
our own planet’s deep oceans. How can we discover what lies in the depths of the Mariana Trench?

Animal Tracks We can learn a lot about animal behavior by using technology to monitor where animals travel and what they do across the globe. How do tracking systems transmit 
information about animals?

The Bees’ Needs Honeybees are critical to local ecosystems: they pollinate plants, including food crops eaten by humans. But studies of honeybee populations have shown that a deadly 
parasite is infesting wild and domestic colonies. How can we design a beehive that protects the needs of honeybees and the communities that depend on them?

*Supporting PEs
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