
CORE CURRICULUM

SCIENCE

Middle School
Phenomena-Based, Digital-Forward, 3-D Learning



Derek B., Director of Teaching and Learning, Newberg School District, Oregon

“Twig was one of the best decisions we made...  
Our teachers have been ecstatic about the quality of learning they have 

been able to facilitate [and] students have been equally impressed  
and highly engaged in science learning.”
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Integrated Volumes
In Integrated volumes, modules 

from different disciplines  
(Life Science, Earth and Space 
Science, Physical Science) are 

grouped together to promote an 
interdisciplinary approach. 

Discipline-Specific 
Volumes

In Discipline-Specific volumes, 
modules of the same discipline are 
grouped together — i.e., all science 

lessons in Grade 6 are devoted 
to Earth and Space Science, all 

science lessons in Grade 7 are 
devoted to Life Science, etc. 

STUDENT-FOCUSED 
SCIENCE ADVENTURES
Science that Speaks  
to Students
Engaging with multimodal, 
phenomena-based projects 
brings science meaningfully 
into students’ lives.  
By collaborating in 
investigations, using analytical 
skills, making sense of phenomena, 
and solving engineering problems, 
students develop  knowledge and skills 
they’ll need for college and careers.

Stop Finding Time,  
Start Saving Time
Twig Science Middle School makes 
hitting 3-D NGSS standards easy — 
and with comprehensive yet simple 
assessment tools and countless 
opportunities for cross-curricular 
applications, it provides rich,  
rewarding learning experiences.

Thinking like Scientists,  
Designing like Engineers
Learning is centered  
around captivating anchor 
phenomena and engineering 
design challenges, empowering 
students to unravel the mysteries  
of the world and solve  
real-life, relevant problems.

Module content is the 
same in both routes. 
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DESIGNED TO ENGAGE
Program Structure

Twig Science Middle School is made up  
of 28 modules, each underpinned by an 
Anchor Phenomenon. Making sense of these 
Anchor Phenomena drives student learning. 
Each module comprises one to four lessons, 
 and each lesson explores a Driving Question 
through a series of sessions. To investigate  
the lesson Driving Question, students plan, 
carry out, analyze, and critically reflect on 
a range of hands-on, digital, video, and 
text-based investigations and Engineering 
Design Challenges.
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Instructional Design 

Engage with a phenomenon, connecting it to  
prior knowledge.  

Explore Disciplinary Core Ideas (DCIs), gathering 
evidence through authentic Science and Engineering 
Practices (SEPs), while applying elements of familiar 
interdisciplinary Crosscutting Concepts (CCCs) as a 
lens for sense-making.

Explain their new ideas about the DCIs by developing 
and using models, constructing explanations, 
constructing scientific arguments, and other SEPs, 
using CCCs as a lens. 

Elaborate on their new understandings by applying 
their three-dimensional learning in a new context. 

Evaluate their mastery of the three dimensions of a 
Performance Expectation through a performance task, 
using a rubric. 

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

Following the 5Es instructional model in every lesson of each module, students construct, demonstrate, and reflect 
on their understanding of the three dimensions of the module Performance Expectations. Each phase of the 5Es 
instructional model is the basis for one or more sessions of a lesson. Through the 5Es instructional model, students:
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PROGRAM 
COMPONENTS
Student Experience

Twig Journals
Throughout each lesson, students record data, 
observations, and predictions, develop models, engage 
in metacognitive reflection, and read and annotate 
informational text in their print or interactive digital 
Twig Journals. Teachers have access to versions of the 
Twig Journals with example answers for reference.

Hands-On
Each module includes a toolkit of materials for 
engaging modeling, investigation, and engineering 
design activities designed to provide students with 
memorable, meaningful experiences along their sense-
making journeys.

Digital
Digital interactives give students rich  
investigative and modeling experiences  
with real-world phenomena. 

Video
High-quality, engaging videos developed in  
alignment with the curriculum by documentary 
filmmakers bring phenomena to life using a  
rich repository of science footage and animation.

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 using the embedded video editor.

MODULE

THE GREAT  
AIR RACE

MODULE

MODEL 
EARTH

NEXT GEN

Earth and Space Science
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Earth and Space Science  •
  V
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MODULE
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RESOURCE  
RACE

Integrated
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Integrated  •
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MODULE
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PLASTIC  
TIDE

MODULE

VOLCANO 
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Earth and Space Science
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Earth and Space Science  •
  V

olum
e 1  •

  Tw
ig Journal 

MODULE

DINOSAUR 
TRAIL

NEXT GEN
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MODELING ENERGY STORES
3

“ 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—

it’s di� erent every day.

Professor X: We’ve prepped all the 

extra materials we need—like fake 

glass bottles. Stunts are basically 

illusions. But we still have to keep 

everyone as safe as we can.

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—

and in the past, you’d see cannon 

balls fl ying through the air! 

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. 

Professor X is a physicist and 

scientifi c adviser. She’s working 

with Stuntperson Y to make sure 

her stunts are as safe and realistic 

as possible. I’m catching up with 

them while they have breakfast. 

It’s mid-morning and the crew has 

been setting up for a few hours.

Reporter

TWIG SCIENCE 

REPORTER

Join me as we go On Set, to investigate the 

science behind the scenes of some of the 

biggest TV shows. TWIG SCIENCE REPORTER

ON SET
THE SCIENCE 

BEHIND THE 

STUNTS

Session 3 Modeling

Energy Stores

MEET A SCIENTIST 

 INFORMATIVE  

PAGE 94

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

VIDEOS

Riding on Air video

Magnets exert force 

on other magnets. 

Can we use magnets 

to create a model 

hoverboard?

INVESTIGATIVE 
PHENOMENON

SE
SS

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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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

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
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Teacher Experience

Teacher Editions
Print and digital versions of Teacher Editions detail how 
Twig Science Middle School fully addresses the NGSS. 
They provide recommendations on how to prepare  
for and deliver each session, including discussion 
prompts with possible student responses, as well as 
differentiation, guidance for follow-up to assessment, 
and interdisciplinary connections.

Digital Platform
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.

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.

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

Hands-On Kits
Inquiry-based activities are brought to life using 
resources supplied in Hands-On Kits and other 
everyday items.

VIDEOS

Riding on Air video

Magnets exert force 

on other magnets. 

Can we use magnets 

to create a model 

hoverboard?

INVESTIGATIVE 
PHENOMENON

SE
SS

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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1V
O

LUME

Integrated

MODULE 

UNDER THE 
MICROSCOPE

MODULE 

CREATE 
NETWORK

1V
O

LUME

Integrated

MODULE 

UNDER THE 
MICROSCOPE

MODULE 

CREATE 
NETWORK

NEXT GEN

6V
O

LUME

Integrated

MODULE 

VOLCANO 
HUNTERS

MODULE 

DINOSAUR 
TRAIL

NEXT GEN

10V
O

LUME

Integrated

MODULE 

COLLISION 
COURSE

MODULE 

MOVIE MAGIC

NEXT GEN

1

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

The Earth’s Structure

The Earth is made up of four layers: 

• A solid inner core 

• A liquid outer core 

• A viscous layer known as the mantle 

• A solid outer crust. 

The crust and upper part of the mantle are divided into segments called tectonic plates, which move 

very slowly. The place where two tectonic plates meet is called a plate boundary fault line.

magma
molten rock beneath the 

Earth’s surface

lava
molten rock that has 

erupted from a volcano

vent
an opening above 

a magma chamber 

through which magma 

travels to the surface

glossary
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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

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
1 LESSON 

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

Volcano Hunters   •   Lesson 1

REAL-WORLD 
INVESTIGATIONS

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

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

26

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 findings 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 reflect on 
Anchor Phenomena and three-dimensional  
learning at module, Driving Question/lesson,  
and session levels.

8  |   Twig Science Middle School



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

26

STEM Career Explorations
Students gain exposure to dozens of aspirational STEM 
careers through videos, text, blogs, case studies, digital 
interactives, and virtual field trips.

In this lesson, I will:
investigate body systems
develop assistive technology
make slime
save the turtles
navigate the skies
form an ecosystem survival plan
analyze the behaviors of animals
construct an eco-city
design a water filtration system
slow the plastic tide
assess the threat from volcanoes
examine fossils
invent a customized helmet
create movie magic
build a beehive

 Imagine Learning   |  9



PLAN YOUR LESSON
In print or digital, whether you’re teaching a module focused on an Anchor Phenomenon or Engineering Design 
Challenge, Twig Science Middle School puts all the information and tools that you need at your fingertips to  
plan your instruction.  

Driving Question

Are all volcanoes equally dangerous to communities?

Lesson 2 | Session 1 The Most Dangerous Volcano h

Engage Explore / Explain Elaborate Evaluate

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

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.

SESSION

1

Wonder Question

What happens during an eruption?

Investigative Phenomenon

Volcanoes erupt in lots of different ways.

Objectives 

Students will:

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

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

Digital Resources

• Before and After visual
• Module Wonder Questions
• Observing Volcanoes video
• Eruptive Histories visual
• Phenomena Tracker Routine visual

www.twigscience.com54

Color-coded NGSS 
learning objectives.

Students make sense of 
phenomena and solve problems.

Clear guides to 
digital and teacher 
resources aid prep.

Driving Questions encourage students to 
engage in practices to explain phenomena.

Lesson structure, 
pacing, and 
planning.
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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
Display the Class Wonder Questions 
chart. Refer to the Module Wonder 
Questions, and share the group of 
questions that students will be 
investigating in this lesson. If needed, 
use the Co-Craft Questions language 
routine to reframe these as 
investigable questions. 

Explain that students can share and 
add any new questions they have 
as they work through the module to 
their Wonder Questions charts on 
pages 4–5 in their Twig Journals.

5 min

BEFORE

d Before and After visual 

1
Copyright 2022 by Twig Education, Inc. M12

MODULE WONDER QUESTIONS

Making Use of Wonder Questions
Use the tables to record student’s own Wonder Questions, then sort them to determine the 
connection between these questions and the content in the sessions. This will allow you to 
frame the sessions using the language of the Wonder Questions generated by the class to 
create an authentic, student-driven learning experience. Note any gaps in student wonderings. 
Look for opportunities for students to use Investigative Phenomena and explorations to 
generate further questions around these ideas as the module progresses. 

Over the course of the module, students will update their Phenomena Trackers as they 
explore their Wonder Questions. They will record their use of the three dimensions, and gather 
evidence to respond to their Wonder Questions and explain the Anchor Phenomenon. 

CLASS CHART OF WONDER QUESTIONS

Class: 
 

MODULE WONDER QUESTIONS

Making Use of Wonder Questions
Use the tables to record student’s own Wonder Questions, then sort them to determine the 
connection between these questions and the content in the sessions. This will allow you to 
frame the sessions using the language of the Wonder Questions generated by the class to 
create an authentic, student-driven learning experience. Note any gaps in student wonderings. 
Look for opportunities for students to use Investigative Phenomena and explorations to 
generate further questions around these ideas as the module progresses. 

Over the course of the module, students will update their Phenomena Trackers as they 
explore their Wonder Questions. They will record their use of the three dimensions, and gather 
evidence to respond to their Wonder Questions and explain the Anchor Phenomenon. 

CLASS CHART OF WONDER QUESTIONS

p Module Wonder Questions

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. 

WONDER QUESTIONS 
CHART

4 Volcano Hunters   •   Wonder Questions Chart

j Twig Journal, p.4

5www.twigscience.com

j Twig Journal, p.5
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Hi
gh

 Q

uality NGSS Design

Aw
arded by WestEd

Awarded to

Volcano 
Hunters 

Module

Scaffolds for 
honors/advanced, 
special needs, 
intervention, and 
English learners.Built-in discussion 

prompts and 
exemplar 
responses.

Language 
routines are 
used to support 
sense-making 
and language 
development.
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3-D PERFORMANCE 
ASSESSMENTS
The Twig Science assessment system, developed in partnership with Stanford University’s SCALE Team  
(now SCALE Science at WestEd), evaluates student attainment of 3-D Performance Expectations 
 and prepares students for state testing. 

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

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

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, as well 

as the objects and force interactions.

BALL DROP SYSTEM 1

Ball m
oves faster than

when dropped from 1 m

Transfer of more energy

to kinetic store

Height 

of 2 m

Earth’s 

gravitational 

force

Ground

Gravitational 

potential enery store

(ball in
 the hand)

Larger store of 

energy at a greater 

height

BALL DROP SYSTEM 2

Models should indicate that:

• The ball dropped from the 

higher height has more 

energy in its gravitational 

potential store than the ball 

dropped from a lower height

• The energy in the system 

stays the same—before the 

ball is dropped, the energy 

is in its gravitational 

potential store

• The energy transfers to a 

kinetic store as the ball falls.

Ball speeds

 up as it fa
lls

Transfer of 

energy to

kinetic store

Height 

of 1 m

Earth’s 

gravitational 

force

Ground

Gravitational potential 

enery store

(ball in
 the hand)

100

Formative Assessment

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

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

 13

Pre-Exploration

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 and use a hypothesis to predict how you could improve the strength of the 

electromagnet. Use the term force in your answer.

Question

Observations

Does the distance between objects 

affect th
e strength of th

e attraction?

During the investigation, I noticed 

that when an object was closer to an 

electromagnet, it 
was more likely to be 

attracted.

Students should develop three questions that could help them 

understand the cause-and-effect relationships that affect electric 

and magnetic forces. Their questions may relate to the distance 

of the electromagnet, the objects it attracts, or the strength of 

the electromagnet.

 

Our investigation showed that th
e strength of an electromagnet can be 

improved by increasing the number of coils wrapped around it. M
y hypothesis 

is that th
is causes the magnetic field to increase, resulting in a stronger magnet 

and a greater electromagnetic force. I predict th
at I could improve the strength 

of an electromagnet by increasing the number of coils wrapped around it.

45

Formative Assessment

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.

 

Food poisoning affects the digestive system because it a
ffects how the parts 

of the digestive system (such as the small and large intestine) function. All of 

the parts of the digestive system are made of cells. When the digestive system 

is not working correctly, it c
an cause symptoms like nausea and vomiting.

76

Formative Assessment

76

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

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

12  |   Twig Science Middle School



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

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.

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.

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.
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Lesson 1 | Session 1 Should the Residents Be Worried?

Engage
Explore / Explain

Elaborate
Evaluate

What Is a Volcano?

Activate Prior Knowledge About Volcanoes

Ask students to imagine a volcano. Have them turn to a partner 

and describe their volcano. 

Invite students to share their descriptions. Write their ideas on 

the board to create a class description. 

Volcano Hunters Anchor Phenomenon 

Observe the Volcano Data

Arrange students into teams of four. Invite students to observe 

the images and statements on pages 8–10, and the map on page 

11 in their Twig Journals. Prompt students to make a note of any 

observations on page 11.

Distribute a set of rock samples and a hand lens to each team. 

Explain that the numbered bags of rock samples correspond with 

the four locations shown on pages 8–11 in their Twig Journals. 

Prompt students to make a note of any observations on page 11 

in their Twig Journals.

Distribute the envelopes with the slips 

from the Volcano Headlines handout, 

which show historic data on eruptions 

and impacts in each area. Prompt 

students to read and sort the data on 

the slips, and make a note of any 

observations on page 11 in their 

Twig Journals.

Describe the Anchor Phenomenon

Invite students to summarize their 

observations as a class. Synthesize their 

observations and reframe them as the 

Anchor Phenomenon on page 2 in their Twig Journals. Share 

that they will complete the explanation section at the end of 

the module.

10 min

30 min

Copyright 2021 by Twig Education, Inc.

VOLCANO HEADLINES

White Island 

(Whakaari) erupted in 

1914, killing 10 people.

NZ TELEGRAPH

WHITE ISLAND (WHAKAARI)

NEW ZEALAND Kelud erupted in 1919, killing 

5,000 people and prompting 

drainage tunnels to be dug to 

lower the crater lake.

Bagana erupted in 1948, producing 

lava jets from the crater and steam 

and ash clouds that reached 9,500 

meters (31,168 ft.) into the air.

BAGANA
BOUGAINVILLE ISLAND

PAPUA NEW GUINEA TODAY

KELUD JAVA
INDONESIA DAILY

In 1930, Merapi erupted 

killing more than 

1,300 people.

MERAPI JAVA
INDONESIA DAILY

Ruapehu erupted in 1953, destroying 

a railway bridge and causing a train 

to fall into a river, killing more than 

150 people.

NZ TELEGRAPH

RUAPEHU
NEW ZEALAND Over a period of two 

months in 1960–61, 

ash erupted, from 

Slamet.

SLAMET JAVA
INDONESIA DAILY

Bagana has erupted continuously 

since 1972, producing slow-moving 

lava flows, plumes of volcanic gas and 

debris, and occasional large explosions.

BAGANA
BOUGAINVILLE ISLAND

PAPUA NEW GUINEA TODAY

Kelud erupted in 1990, depositing 

over 30 million m3 of debris through 

landslides of rock fragments and water 

over three months.

KELUD JAVA
INDONESIA DAILY

p  Volcano Headlines 

handout

Special Needs

Social–Emotional Functioning

Some students may have decided that they are “not 

good at science and technology.” They may have found 

reinforcement for these attitudes and ideas among their 

social group. Encourage these students to use KWL 

charts (you can find templates online) to investigate 

their thought processes and identify what is influencing 

their thinking. Add an “H” column to the chart for “How 

I Learned What I Know.” You can also use CER charts to 

investigate student beliefs and self-knowledge.

Yogyakarta is a major city in central 

Java, Indonesia, and is home to around 

450,000 people. The northern outskirts 

of the city run up to the southern slopes 

of Merapi, a large mountain that stands 

almost 3,000 m tall.

4. YOGYAKARTA

Volcano Hunters   •   Lesson 1   •   Session 1

10

j Twig Journal, p.10

1

2

3

4

Make Observations • Observe the images on pages 8–10, the map, the Volcano Headlines 

handout, and the rock samples. Record your observations about each location in the table.

Location Observations

1. 
Kathmandu

2. 
Bougainville 

Island

3.  
Auckland

4. 
Yogyakarta

www.twigscience.com

11

j Twig Journal, p.11

DESCRIPTION: 

The residents of Kathmandu, Bougainville Island, 

Auckland, and Yogyakarta all live in the shadow of 

hills and mountains. Three of the locations are near 

the ocean, and three have similar rocks. Some locations 

have experienced devastating volcanic eruptions in the 

past that have affected local residents. Sometimes 

local residents are able to be protected.

ANCHOR 
PHENOMENON

2

Volcano Hunters   •   Anchor Phenomenon

j Twig Journal, p.2

VIDEOS

Volcano Hunters Trailer video

SE
SS

ION

SHOULD THE RESIDENTS 

BE WORRIED?1

VOLCANO HUNTERS ANCHOR PHENOMENON 

Observe the images, statements, and map. What else do you need to know to explain 

the Anchor Phenomenon?

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

j Twig Journal, p.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

9

j Twig Journal, p.9
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Volcano Hunters | Lesson 1 | Session 1

Lesson 1 | Session 1 Should the Residents Be Worried?
Engage Explore / Explain Elaborate Evaluate

What Is a Volcano?
Activate Prior Knowledge About Volcanoes
Ask students to imagine a volcano. Have them turn to a partner 
and describe their volcano. 

Invite students to share their descriptions. Write their ideas on 
the board to create a class description. 

Volcano Hunters Anchor Phenomenon 
Observe the Volcano Data
Arrange students into teams of four. Invite students to observe 
the images and statements on pages 8–10, and the map on page 
11 in their Twig Journals. Prompt students to make a note of any 
observations on page 11.

Distribute a set of rock samples and a hand lens to each team. 
Explain that the numbered bags of rock samples correspond with 
the four locations shown on pages 8–11 in their Twig Journals. 
Prompt students to make a note of any observations on page 11 
in their Twig Journals.

Distribute the envelopes with the slips 
from the Volcano Headlines handout, 
which show historic data on eruptions 
and impacts in each area. Prompt 
students to read and sort the data on 
the slips, and make a note of any 
observations on page 11 in their 
Twig Journals.

Describe the Anchor Phenomenon
Invite students to summarize their 
observations as a class. Synthesize their 
observations and reframe them as the 
Anchor Phenomenon on page 2 in their Twig Journals. Share 
that they will complete the explanation section at the end of 
the module.

10 min

30 min

Copyright 2021 by Twig Education, Inc.

VOLCANO HEADLINES

White Island 
(Whakaari) erupted in 
1914, killing 10 people.

NZ TELEGRAPH

WHITE ISLAND (WHAKAARI)
NEW ZEALAND

Kelud erupted in 1919, killing 
5,000 people and prompting 
drainage tunnels to be dug to 
lower the crater lake.

Bagana erupted in 1948, producing 
lava jets from the crater and steam 
and ash clouds that reached 9,500 
meters (31,168 ft.) into the air.

BAGANA
BOUGAINVILLE ISLAND

PAPUA NEW GUINEA TODAY

KELUD JAVA
INDONESIA DAILY

In 1930, Merapi erupted 
killing more than 
1,300 people.

MERAPI JAVA
INDONESIA DAILY

Ruapehu erupted in 1953, destroying 
a railway bridge and causing a train 
to fall into a river, killing more than 
150 people.

NZ TELEGRAPH

RUAPEHU
NEW ZEALAND

Over a period of two 
months in 1960–61, 
ash erupted, from 
Slamet.

SLAMET JAVA
INDONESIA DAILY

Bagana has erupted continuously 
since 1972, producing slow-moving 
lava flows, plumes of volcanic gas and 
debris, and occasional large explosions.

BAGANA
BOUGAINVILLE ISLAND

PAPUA NEW GUINEA TODAY

Kelud erupted in 1990, depositing 
over 30 million m3 of debris through 
landslides of rock fragments and water 
over three months.

KELUD JAVA
INDONESIA DAILY

p  Volcano Headlines 
handout

Special Needs
Social–Emotional Functioning
Some students may have decided that they are “not 
good at science and technology.” They may have found 
reinforcement for these attitudes and ideas among their 
social group. Encourage these students to use KWL 
charts (you can find templates online) to investigate 
their thought processes and identify what is influencing 
their thinking. Add an “H” column to the chart for “How 
I Learned What I Know.” You can also use CER charts to 
investigate student beliefs and self-knowledge.

Yogyakarta is a major city in central 
Java, Indonesia, and is home to around 
450,000 people. The northern outskirts 
of the city run up to the southern slopes 
of Merapi, a large mountain that stands 
almost 3,000 m tall.

4. YOGYAKARTA

Volcano Hunters   •   Lesson 1   •   Session 110

j Twig Journal, p.10

1

2

3

4

Make Observations • Observe the images on pages 8–10, the map, the Volcano Headlines 
handout, and the rock samples. Record your observations about each location in the table.

Location Observations

1. 
Kathmandu

2. 
Bougainville 
Island

3.  
Auckland

4. 
Yogyakarta

www.twigscience.com 11

j Twig Journal, p.11

DESCRIPTION: 

The residents of Kathmandu, Bougainville Island, 
Auckland, and Yogyakarta all live in the shadow of 
hills and mountains. Three of the locations are near 
the ocean, and three have similar rocks. Some locations 
have experienced devastating volcanic eruptions in the 
past that have affected local residents. Sometimes 
local residents are able to be protected.

ANCHOR 
PHENOMENON

2 Volcano Hunters   •   Anchor Phenomenon

j Twig Journal, p.2

VIDEOS

Volcano Hunters Trailer video

SE
SSION

SHOULD THE RESIDENTS 
BE WORRIED?

1

VOLCANO HUNTERS ANCHOR PHENOMENON 

Observe the images, statements, and map. What else do you need to know to explain 
the Anchor Phenomenon?

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 18

j Twig Journal, p.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 9

j Twig Journal, p.9
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SUPPORTING EVERY 
LEARNER
English Learners and Language Support 
English Learner scaffolds for substantial, moderate,  
and light support toward language proficiency:  

• Speaking, listening, reading, and writing 
 language domains 

• Linguistic frames, tiered vocabulary support, and 
Stanford Understanding Language/SCALE routines

Special Needs Modifications 
Light to moderate support for:  

• Fine motor skills

• Physical disability

• Conceptual 
processing

• Executive functioning

• Social-emotional 
functioning

• Visual-spatial 
processing

• Expressive and 
receptive language
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ACCESS AND EQUITY
Students are inspired to explore science and 
engineering careers when they realize that 
STEM professionals are regular people  
just like them. 

Twig Science Middle School features historical and 
contemporary examples of STEM professionals from  
all backgrounds, genders, races, and abilities.

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

DR. XU XING 

DR. SHEEMA ABDUL AZIZ

BRADON COYDR. ELENA CUESTA

DR. SAMUEL RAMSEYMARISSA LO

DR. MAZDAK GHAJARI

MANAR ABDALRAZEQ

EMANGA ALOBWEDE ALEX LEWIS 

PROFESSOR ROBERT EWERS

FABIAN ENGEL & 
SIMON OSCHWALD

 Imagine Learning   |  15



Imagine Learning is with you every step of the way. 

To learn more or to connect with your local account 
executive, go to www.imaginelearning.com/contact-us

You’ve never seen core like this before

1610260598


