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Welcome to 

Are you ready to celebrate plant shapes by curating your own Museum of Leafology?  
How about designing the Ultimate Playground through learning about pushes, pulls,  
and playground forces? Egg car crashes, anyone?
Experience the phenomena-based science program for Grades K–6 created specifically for the three-dimensional learning 
standards—ensuring all students have an interwoven understanding of Science and Engineering Practices (SEPs), 
Disciplinary Core Ideas (DCIs), and Crosscutting Concepts (CCCs). 

Our unique instructional design challenges students to experience dozens of different STEM roles as they become 
creative problem solvers, making sense of engaging, real-world phenomena.

Whether in print, digital, or hands-on, Twig Science Next Gen is flexible and fun, providing teachers with a system  
of support to bring the wonders of science and the motivation to learn to every student.
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Three Essential Tools for 
Three-Dimensional Success

1  Student print and digital 2  Teacher print and digital 3  Science Kits or Video Labs

Classroom implementation packages available with student and teacher materials in print and/or digital 
with Science Kits or Video Labs. 

Flexible Tools for Any Instructional 
Delivery Model

In-Class Remote Hybrid
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Collaborative Think Tank
Meet the team or—as we like to think of ourselves—
the Twig Science Collaborative Think Tank. 
The development of Twig Science has been guided by our collective commitment to making science accessible to all. 
We do this through our engaging, phenomena-based storylines and fl exible range of captivating resources, ensuring 
that all learners can experience the wonders of science. We’d like to thank the thousands of teachers, students, and 
administrators who have generously taken time to advise, review, revise, and trial the program.

Program Architects

 Culturally Responsive Access and Equity Culturally Responsive Access and Equity Culturally Responsive Access and Equity Culturally Responsive Access and Equity

In creating Twig Science, which adapts 3-D learning standards as In creating Twig Science, which adapts 3-D learning standards as In creating Twig Science, which adapts 3-D learning standards as In creating Twig Science, which adapts 3-D learning standards as 
immersive story-based investigations, we considered not only the type immersive story-based investigations, we considered not only the type immersive story-based investigations, we considered not only the type immersive story-based investigations, we considered not only the type 
of STEM instruction that is needed in the 21st century, but also who it of STEM instruction that is needed in the 21st century, but also who it of STEM instruction that is needed in the 21st century, but also who it of STEM instruction that is needed in the 21st century, but also who it 
should be designed for. should be designed for. should be designed for. should be designed for. 

We have worked hard to make the program content refl ective of all We have worked hard to make the program content refl ective of all We have worked hard to make the program content refl ective of all We have worked hard to make the program content refl ective of all We have worked hard to make the program content refl ective of all 
students. We know that students get excited about science careers students. We know that students get excited about science careers students. We know that students get excited about science careers students. We know that students get excited about science careers students. We know that students get excited about science careers 
when they understand that scientists are regular people just like when they understand that scientists are regular people just like when they understand that scientists are regular people just like when they understand that scientists are regular people just like when they understand that scientists are regular people just like 
them. Throughout the imagery used in Twig Science, we’ve included them. Throughout the imagery used in Twig Science, we’ve included them. Throughout the imagery used in Twig Science, we’ve included 
representations of all genders, races, and disabilities. We’ve also representations of all genders, races, and disabilities. We’ve also representations of all genders, races, and disabilities. We’ve also 
included historical and contemporary examples of a wide range of STEM included historical and contemporary examples of a wide range of STEM 
professionals from all backgrounds to inspire students.professionals from all backgrounds to inspire students.professionals from all backgrounds to inspire students.

 STEM Coaches STEM Coaches STEM Coaches

Twig Science features real-life scientists and teachers in bite-sized, studio-quality coaching videos. Twig Science features real-life scientists and teachers in bite-sized, studio-quality coaching videos. Twig Science features real-life scientists and teachers in bite-sized, studio-quality coaching videos. Twig Science features real-life scientists and teachers in bite-sized, studio-quality coaching videos. 
STEM Coach videos lead students through lessons and laboratory work or provide teachers with learning support.STEM Coach videos lead students through lessons and laboratory work or provide teachers with learning support.STEM Coach videos lead students through lessons and laboratory work or provide teachers with learning support.STEM Coach videos lead students through lessons and laboratory work or provide teachers with learning support.

Noby Leong 
Noby is a scientist and TV presenter 
who appears in hands-on science lab 
videos in Twig Science. He trained and 
worked as a research scientist and 
completed a PhD in chemistry before 
moving into science media and communication.

Contessa Akintunji 
STEM educational consultant Contessa 
presents our weekly topical science 
service, Twig Science Reporter. 
Previously, she taught elementary 
and secondary science in underserved 
communities. Contessa has an MA in Curriculum 
and Instruction from the University of the Pacifi c.

Professional Learning 
Twig Science includes comprehensive professional 
learning support for teachers, including on-demand 
model lessons presented by experienced educators 
Christopher Borjas, Carmen Gallagher, Harvey 
Bagshaw, and Kim Arvidson. 

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.

Natasha Stillwell  
Broadcast-science 
journalist Natasha 
hosted and produced 
Discovery Channel’s 
award-winning science and 
technology show Daily Planet. 
She brings her gift for storytelling to 
the development of award-winning 
classroom resources.

Wiley Blevins  
Wiley is a cross-
curricular expert with 
extensive experience 
in English language 
development, including 
graduate work in education at 
Harvard University, elementary 
classroom teaching, and 
professional development.

award-winning science and 

Cathy Zozakiewicz from SCALE 
provides technical consulting 
and develops 3-D performance 
assessments, language routines, and 
advanced teacher training Master 
Classes for Twig Science.

Alan Spivey, professor of chemistry 
at Imperial College London, leads 
the Twig Science scientifi c review 
team, reinforcing the program’s 
scientifi c foundations and bringing 
connections to real-world science.

Kim 
Arvidson

Harvey 
Bagshaw

Carmen
Gallagher

Christopher
Borjas
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Synchronous or Asynchronous Learning
• Flexible delivery: on-demand, virtual, or independent
• Device agnostic: use with any digital device
• Adapts to instructional and/or review time
• Built-in teacher-student feedback
• Pacing Guide to accommodate your schedule

Built-In Versatility: In-Person, Hybrid, Remote
Twig Science is a high-quality solution off ering peace of mind for teachers, parents, and 
students. The program gives teachers a fl exible way of delivering comprehensive, standards-
based instruction, both in and out of the classroom.

On-Demand Instruction
—Twig Coach Videos
• On-demand, bite-sized, studio-quality 

lesson videos presented by experienced 
teachers to encourage participation 
and engagement

• Self-guided or assigned pace
• Students interact with lessons through 

high-quality rich media and text

Virtual Hands-On Video Labs
• Video Labs support teaching hands-on 

science experiments as students take 
part at home

• Performance Expectations covered through 
entertaining and involving activities

• Labs prepare students for success in 
Benchmark Assessments

8 www.twigscience.com 9www.twigscience.com



K–6 Core Program Components
Three-Dimensional success in 1, 2, 3 easy steps…  

Teacher Suite            Teacher Suite            Teacher Suite            Print and Digital, English or SpanishPrint and Digital, English or SpanishPrint and Digital, English or Spanish

Teacher EditionsTeacher Editions
Modular Teacher Editions with fl exible Modular Teacher Editions with fl exible Modular Teacher Editions with fl exible 
pacing include Fast Track and/or pacing include Fast Track and/or pacing include Fast Track and/or pacing include Fast Track and/or 
comprehensive lesson planning, with comprehensive lesson planning, with comprehensive lesson planning, with comprehensive lesson planning, with 
diff erentiated instruction scaff olds diff erentiated instruction scaff olds diff erentiated instruction scaff olds 
and language routines..and language routines..and language routines..

3-D Performance Assessment Suite3-D Performance Assessment Suite
Formative and summative 
assessments measure students’ 
abilities to meet all aspects of abilities to meet all aspects of 
Performance Expectations. Rubrics Performance Expectations. Rubrics 
provide clear guidance on how to provide clear guidance on how to 
assess students of all skill levels. assess students of all skill levels. 
Flexible options to monitor student Flexible options to monitor student 
progress are included.progress are included.

Digital PlatformDigital PlatformDigital Platform
The innovative, easy-to-use Twig Science digital platform can The innovative, easy-to-use Twig Science digital platform can The innovative, easy-to-use Twig Science digital platform can The innovative, easy-to-use Twig Science digital platform can The innovative, easy-to-use Twig Science digital platform can 
be used as a stand-alone environment or with print, and it be used as a stand-alone environment or with print, and it be used as a stand-alone environment or with print, and it be used as a stand-alone environment or with print, and it 
includes presenter tools, automatic rostering, single sign-on, and includes presenter tools, automatic rostering, single sign-on, and includes presenter tools, automatic rostering, single sign-on, and includes presenter tools, automatic rostering, single sign-on, and 
accessibility tools along with thousands of videos providing access accessibility tools along with thousands of videos providing access accessibility tools along with thousands of videos providing access accessibility tools along with thousands of videos providing access accessibility tools along with thousands of videos providing access accessibility tools along with thousands of videos providing access 
to real-world phenomena for every student. Engaging lessons, to real-world phenomena for every student. Engaging lessons, to real-world phenomena for every student. Engaging lessons, to real-world phenomena for every student. Engaging lessons, to real-world phenomena for every student. Engaging lessons, 
activities, stunning digital labs, and real-world data captivate activities, stunning digital labs, and real-world data captivate activities, stunning digital labs, and real-world data captivate activities, stunning digital labs, and real-world data captivate activities, stunning digital labs, and real-world data captivate activities, stunning digital labs, and real-world data captivate 
students as they investigate problems and design solutions to students as they investigate problems and design solutions to students as they investigate problems and design solutions to students as they investigate problems and design solutions to students as they investigate problems and design solutions to 
engineering challenges.engineering challenges.

Student Suite                            Print and Digital, English or Spanish

Twig Books
Colorful, all-in-one text and 
investigation student books in investigation student books in 
digital and print, for modeling, 
annotation, and sketching, with text-
to-speech functionality and English/
Spanish toggling for dual immersion. 

Multimedia Investigations
Theater-quality video content 
gives students access to high-
impact phenomena, while digital 
interactives based on authentic 
data let them manipulate real-
world phenomena.

Hands-On Kits or Video LabsHands-On Kits or Video LabsHands-On Kits or Video LabsHands-On Kits or Video Labs
Lab Kits
Module Lab Kits are clearly labeled, simply organized, and available for each module, Module Lab Kits are clearly labeled, simply organized, and available for each module, Module Lab Kits are clearly labeled, simply organized, and available for each module, Module Lab Kits are clearly labeled, simply organized, and available for each module, Module Lab Kits are clearly labeled, simply organized, and available for each module, 
ensuring effi  cient use of materials for small or larger groups during hands-on ensuring effi  cient use of materials for small or larger groups during hands-on ensuring effi  cient use of materials for small or larger groups during hands-on ensuring effi  cient use of materials for small or larger groups during hands-on 
investigations. We off er module replenishment kits for consumable items. At Grades investigations. We off er module replenishment kits for consumable items. At Grades investigations. We off er module replenishment kits for consumable items. At Grades investigations. We off er module replenishment kits for consumable items. At Grades investigations. We off er module replenishment kits for consumable items. At Grades 
3–5, optional Science Essentials kits provide high-value, multipurpose equipment.3–5, optional Science Essentials kits provide high-value, multipurpose equipment.3–5, optional Science Essentials kits provide high-value, multipurpose equipment.3–5, optional Science Essentials kits provide high-value, multipurpose equipment.3–5, optional Science Essentials kits provide high-value, multipurpose equipment.

Video LabsVideo Labs
An alternative to hands-on labs, video labs allow students to investigate An alternative to hands-on labs, video labs allow students to investigate An alternative to hands-on labs, video labs allow students to investigate 
phenomena anywhere, anytime.phenomena anywhere, anytime.

Pre-Explorations

Performance Tasks

DOK Multiple Choice

Formative Assessments

SCALE Benchmark Assessments

Dog

Car

Bird

Fire

Tree

Clock

Plant Water

Human Leaf

Grass Rabbit

Circle the things that are living. 
Circle the things that are living. 

Challenge

Is It Living? Pre-Exploration

3

LESSON

LESSON

4

1

1 Be a Scientist!

Bird
Clock Grass RabbitQuiz Questionnaire - Student

SECTION A: True/false questions

Tick True or False or each question to show the correct answer.

True False

A1 Energy from earthquakes is carried by waves

A2
Earthquakes happen more often in locations where there are 

more tectonic plates

A3
Whenever there is an earthquake you will always find a 

volcano nearby

A4 Some earthquakes are caused by what humans do

A5 Earthquakes happen every day

A6 Earthquakes are spread out fairly evenly across the world

A7 Earthquakes generally happen along tectonic boundaries

A8 Earthquakes are caused by emptying volcanoes

A9
Natural hazards include earthquakes, volcanic eruption, 

tsunamis, wildfire, storms, flood, drought and coastal erosion

A10
The 1906 San Francisco earthquake was a disaster, whereas 

living on a fault line is a hazard

A11
In an earthquake most deaths and injuries are usually caused 

by buildings falling in on top of them

A12
In an earthquake, it is usually safer to be in a town rather than 

the countryside

Earthquake-Resistant Design Rubric

Novice Engineer (1) Good Engineer (2) Outstanding Engineer (3)
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Think about what you’ve learned so far about shapes, materials, and loads.

Think about what you’ve learned so far about shapes, materials, and loads.

Think about what you’ve learned so far about shapes, materials, and loads.

List three things that you want to include in your design that will make it more stable.

List three things that you want to include in your design that will make it more stable.

List three things that you want to include in your design that will make it more stable.

List three things that you should not include in your design because they would make 

List three things that you should not include in your design because they would make 

1

1

2

2

3

3

67

68

LESSON

LESSON

1

1 Back to the Drawing Board
Sites Overview

All three of the sites proposed are coastal locations. 

The beaches you see at each location are formed as 

the waves dump sand and gravel along the shoreline.

The most northern location is in Malibu, CA (1)—a narrow 

strip of beach on the other side of the Santa Monica 

Mountains, which are very close to the ocean.

The second location is in Pacific Palisades, CA (2), located 

south of Malibu. The Santa Monica Mountains also stretch 

into this region, but are much farther away from the coast 

and thus away from the proposed school location.

The most southern possible school location is in Santa 

Monica, CA (3). Unlike the other two locations, this site does 

not have any large mountain ranges within its city.

Over the years, wind and water have caused weathering and erosion of the beaches and the 

surrounding landscapes in each of these locations. Depending on different factors, some of 

the possible locations are more affected and vulnerable than others. To decide on the best 

location for the school, we need to investigate these factors using the maps on the following 

resource cards. On each map, the possible school sites will be marked with a black dot.

1

2

3

RESOURCE
CARD

List three things that you should not include in your design because they would make 

List three things that you should not include in your design because they would make 

List three things that you should not include in your design because they would make 

it less stable.

1

2

3

Videos

Interactives

“Lots of great learning opportunities that are really engaging and really global. Think 
about all the world’s scientists working together… that’s the kind of community-building 

this program brings together for students. I’m sold!”
—Fourth-grade teacher

K 1 2 3 4 5 6

K 1 2 3 44 55 6
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Student-Centered Investigations
Twig Science drives learning by engaging and exciting students through a series of 
investigations that use multimedia tools to bring science and engineering to life.

Thousands of Award-Winning, Theater-Quality 
Videos and Interactives
All students regardless of socioeconomic background are transported 
to gather evidence of both local and global phenomena, experiencing 
science and engineering careers directly through thousands of high-
quality videos and interactives.

STEM-Role Investigations 
Hands-on, digital, and video 
investigations provide captivating real-
world experiences in dozens of STEM 
roles—from park rangers and earthquake 
engineers to deep-space explorers and 
time-traveling tour guides.

Program Structure
Every Grade contains Modules made up of chapters called Driving Questions, which each 
contain a number of Lessons. You can choose between Full Course and Fast Track, and 
teach either in-class, remotely, or in hybrid. Assessment is built in throughout.

Lesson 1
Observing Waves

Lesson 1
My House Collapsed!

Lesson 2
Making Waves

Lesson 3
Learning the Ropes

Lesson 2
Making Waves

Lesson 4
Rocks and Ducks

Lesson 3
Exploring Earthquakes

Lesson 5
How Big Was That 
Earthquake?

Full Course Fast Track

OR

Assessment Built 
in Throughout

• Multiple Choice Assessment

• Pre-Explorations

• Performance Tools

• Benchmark Assessment

GRADE 4

MODULE 4

DRIVING QUESTION
How are waves involved in earthquakes?

HYBRID COMPATIBLE

12 13www.twigscience.com



GRADE 4
MODULE 4EarthquakeEarthquake

 Engineering EngineeringEarthquake
 Engineering

Copyright 2020 by Twig Education, Inc.

Credit: Permissions obtained for all images.

Full credit list available at www.twigscience.com.

All rights reserved. No part of this publication may be 
reproduced or transmitted in any form or by any means, 
electronic or mechanical, including photocopying or recording, 
or by any information storage and retrieval system, without 
prior written consent of Twig Education, Inc., USA, 6475 E 
Pacific Coast Highway, Suite 355, Long Beach, CA 90803.

NGSS is a registered trademark of Achieve. Neither Achieve 
nor the lead states and partners that developed the Next 
Generation Science Standards were involved in the production 
of this product, and do not endorse it.

Twig Education, Inc.
Twig Book
Earthquake Engineering
Grade: 4
Module: 4
ISBN:  978-1-78916-135-9
3 4 5 6 7 8 9 10 11 12 TWI 15 16 17 18 19 20

Module Anchor Phenomenon
How can we reduce the damage caused 
by earthquakes?

Key Investigative Phenomena
• What causes earthquakes?

• How can we measure the energy of a wave?

• What is a tectonic plate?

• Where do most earthquakes happen?

• How can we use patterns to predict earthquake events?

• Can we make earthquake-resistant structures?

•• How can we use patterns to predict earthquake events?How can we use patterns to predict earthquake events?How can we use patterns to predict earthquake events?How can we use patterns to predict earthquake events?How can we use patterns to predict earthquake events?

EARTHQUAKE
ENGINEERING

3–5-ETS1-1, 3–5-ETS1-2, 
3–5-ETS1-3.

• Build different model 
buildings and test their 
stability by applying 
different forces and loads

• Watch a video and read 
informational texts to 
compare and contrast the 
effects of earthquakes in 
different locations.

• Build different model 

I can...

48

EARTHQUAKE
ENGINEERING

Driving Question 3

How can building materials and 
shapes affect the severity of 
earthquake damage?

47

Engagement with Phenomena 
Phenomena are observable events or features in a natural or 
designed system. When students experience phenomena, they 
wonder and ask scientifi c questions. The process of making 
sense of, explaining, and predicting phenomena leads to 
deeper and more transferable knowledge.

Through a series of targeted 
Anchor Phenomenon 
lessons, students work 
to defi ne, investigate, 
and explain a real-world 
phenomenon relevant to the 
core content of the module. 

What would your ultimate playground look like?
Welcome to the Twig Science Ultimate Playground module!
In this module, students investigate forces and use what they learn 
to design the most incredible playground ever. As well as regular 
playground equipment like swings and slides, students incorporate 
fairground attractions like test-your-strength games, and even 
amusement park rides like roller coasters!

Through hands-on investigations, texts, and videos, students learn 
how forces make things move—whether it’s making carousels spin 
or skydivers fall. They investigate how magnets can exert a force 
without contact—enough to make a train levitate! Students also build 
their own model swings and dumbbells, and even take part in games 
of miniature tug-of-war!

Hold on tight—it’s going to be quite a ride!

GRADE 3
MODULE 1

The Ultimate Playground
How are objects affected by 
the forces of push and pull?

Twig Education, Inc.
Teacher Edition
The Ultimate Playground
Grade: 3
Module: 1

This material is based upon work supported by:

Any opinions, findings, conclusions, and recommendations expressed in this program are 
those of the company and not necessarily the views of Imperial College London or SCALE.

Copyright 2020 by Twig Education, Inc.

Credit: Permissions obtained for all images.
Full credit list available at www.twigscience.com.

All rights reserved. No part of this publication may be reproduced or transmitted in any 
form or by any means, electronic or mechanical, including photocopying or recording, or 
by any information storage and retrieval system, without prior written consent of Twig 
Education, Inc., USA, 6475 E Pacific Coast Highway, Suite 355, Long Beach, CA 90803.

NGSS is a registered trademark of Achieve. Neither Achieve nor the lead states and 
partners that developed the Next Generation Science Standards were involved in the 
production of this product, and do not endorse it.

ISBN: 978-1-78916-157-1
3 3 4 5 6 7 8 9 10 11 TWI 13 14 15 16 17 19

The Pet Problem!
Kick off Grade 3 with a fun 3-D Team 
Challenge. Not all pets like the rain, 
so students are challenged to design 
an umbrella for their favorite pet! 
They work as teams of scientists 
and engineers, researching ideas, 
investigating solutions, and improving 
their designs.

Say goodbye to wet pets!

i

Phenomena-based, three-dimensional 
investigation allows students to 
use their experiences of fi guring 
out specifi c phenomena to build 
up science skills, knowledge, and 
understanding of concepts.

In each module, 
students follow a 
sequence of Driving 
Questions that 
build in complexity, 
scaff olding students’ 
acquisition of the 
three dimensions 
required to master 
the Module Anchor 
Phenomenon.

The Ultimate Playground 
Module Contents

GRADE 3
MODULE 1

Find the Multiple Choice Assessment for this module online.

Module Introduction i

Module Contents ii

Collaborative Think Tank iv

Built for CA NGSS v

Spark Student Curiosity v

K–6 Program Components vi

Access for All viii

3-D Assessments ix

NGSS Science Leveled Readers x

Module ELA Connections x

Module Hands-On Lab Kit x

3-D Team Challenge 1
How do scientists and engineers work as a team?
Students begin the year by learning the classroom routines, expectations, 
and teamwork skills that will be important for their success throughout 
the year. Students are challenged to design an umbrella to keep a pet 
of their choice dry. Through a team project, students learn team roles, 
discussion skills, and the importance of safety in science class. The class 
also discusses science and engineering practices, with emphasis on the 
practice of designing solutions.

Overview 2

Resources and Assessments 3

Lesson 1 Welcome to Science Class 6

Lesson 2 Scientists and Engineers 12

Lesson 3 Work as a Team 18

Lesson 4 Pick a Pet 24

Lesson 5 The Best Properties Test 30

Lesson 6 Don’t Let Your Pet Get Wet 36

Lesson 7 Umbrella Gallery 42

Driving Question 1
What happens when several different forces 
push or pull on an object at once?

47

Performance Expectation: 3-PS2-1 Plan and conduct an investigation to 
provide evidence of the effects of balanced and unbalanced forces on 
the motion of an object.
This Driving Question introduces the module challenge of designing the 
Ultimate Playground. Students study forces and changes in motion as 
cause and effect. They focus on roller coaster (gravity-based) rides and 
kicking a ball as the first elements of their Ultimate Playground.

Overview 48

Resources and Assessments 49

Differentiated Instruction 52

Lesson 1 Motion in Play 54

Lesson 2 Ice City 62

Lesson 3 Stay on Track! 70

Lesson 4 A Heavyweight Force 78

Lesson 5 Gravity-Based Games and Rides 86

Lesson 6 Soft Kick, Strong Kick 92

Lesson 7 Forces in Soccer 102

Driving Question 2
How can an object be pushed or pulled but
not move?

109

Performance Expectation: 3-PS2-1 Plan and conduct an investigation to 
provide evidence of the effects of balanced and unbalanced forces on the 
motion of an object.
This Driving Question uses tug-of-war as an introduction to and example 
of balanced and unbalanced forces. Students use this concept to further 
design and test their Ultimate Playground. 

Overview 110

Resources and Assessments 111

Differentiated Instruction 112

Lesson 1 Tug-of-War Tales 114

Lesson 2 Tug-of-War Tests 122

Lesson 3 Test Coaster Cars 1 130

Lesson 4 Test Coaster Cars 2 138

Lesson 5 Write About Rides 146

Driving Question 5
How can we solve a design 
problem by using magnets? 

231

Performance Expectations: 3-PS2-2 Make observations and/or 
measurements of an object’s motion to provide evidence that a pattern 
can be used to predict future motion; 3-PS2-4 Define a simple design 
problem that can be solved by applying scientific ideas about magnets; 
3-5-ETS1-1 Define a simple design problem reflecting a need or a want that 
includes specified criteria for success and constraints on materials, time, 
or cost; 3-5-ETS1-2 Generate and compare multiple possible solutions to a 
problem based on how well each is likely to meet the criteria and constraints 
of the problem; 3–5-ETS1-3 Plan and carry out fair tests in which variables 
are controlled and failure points are considered to identify aspects of a 
model or prototype that can be improved.
Students are introduced to an industrial application of magnets: maglev 
trains, and then go on to design a tabletop game that uses magnets, and 
a model for a Dragon Ride, the centerpiece of the Ultimate Playground.

Overview 232

Resources and Assessments 233

Differentiated Instruction 236

Lesson 1 Ride Above the Rails 238

Lesson 2 Design Magnetic Games 244

Lesson 3 Build Magnetic Games 250

Lesson 4 Test Magnetic Games 256

Lesson 5 Dragon Ride Research 262

Lesson 6 Dragon Ride Criteria 268

Lesson 7 Build a Dragon Ride 276

Lesson 8 The Ultimate Playground 282

Benchmark Assessment:
What Are Magnetic Forces? 288

Roller-Coaster Ride: Leveled Reader Lessons

Chapter 1
Spark 
Curiosity

How Do Roller Coasters Work?
This chapter focuses on the science of roller coasters, 
including potential energy, energy of motion, inertia, 
momentum, and centripetal force. It teaches students 
strategies that skilled readers use to navigate and 
comprehend informational texts while reading 
independently.

294

Chapter 2
Career 
Focus

STEM Career: Meet a Roller Coaster Designer
This chapter focuses on the career of a roller 
coaster designer. It includes an optional micro-lab 
in which students create a model roller coaster 
using magnets.

302

Chapter 3
Why 
Care?

Roller Coasters of the Future
This chapter focuses on applying the science 
standards to students’ lives and explores current 
advances in roller-coaster design.

308

Driving Question 3
What do we need to know to predict the 
motion of objects?

151

Performance Expectation: 3-PS2-2 Make observations and/or 
measurements of an object’s motion to provide evidence that a pattern 
can be used to predict future motion; 3–5-ETS1-3 Plan and carry out fair 
tests in which variables are controlled and failure points are considered to 
identify aspects of a model or prototype that can be improved.
Students learn to recognize patterns and use them to make predictions. 
Students study swings and create models, realizing that models are 
useful to the design process. Teams build models of both one-rope and 
two-rope swings, look for patterns, and decide which type of swing to 
include in their Ultimate Playground. 
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Lesson 6 Build a Better Swing 190

Driving Question 4
How can some objects push or pull one 
another without even touching? 

195

Performance Expectation: 3-PS2-3 Ask questions to determine cause 
and effect relationships of electric or magnetic interactions between two 
objects not in contact with each other.
Students explore more forces. Students already know about gravity; now, 
they learn about static electricity and magnetism. Students begin to 
design a magnetism game for the Ultimate Playground.
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3-D Team Challenge 1
How do scientists and engineers work as a team?
Students begin the year by learning the classroom routines, expectations, 
and teamwork skills that will be important for their success throughout 
the year. Students are challenged to design an umbrella to keep a pet 
of their choice dry. Through a team project, students learn team roles, 
discussion skills, and the importance of safety in science class. The class 
also discusses science and engineering practices, with emphasis on the 
practice of designing solutions.

Overview 2

Resources and Assessments 3

Lesson 1 Welcome to Science Class 6

Lesson 2 Scientists and Engineers 12

Lesson 3 Work as a Team 18

Lesson 4 Pick a Pet 24

Lesson 5 The Best Properties Test 30

Lesson 6 Don’t Let Your Pet Get Wet 36

Lesson 7 Umbrella Gallery 42

Driving Question 1
What happens when several different forces 
push or pull on an object at once?

47

Performance Expectation: 3-PS2-1 Plan and conduct an investigation to 
provide evidence of the effects of balanced and unbalanced forces on 
the motion of an object.
This Driving Question introduces the module challenge of designing the 
Ultimate Playground. Students study forces and changes in motion as 
cause and effect. They focus on roller coaster (gravity-based) rides and 
kicking a ball as the first elements of their Ultimate Playground.
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Lesson 1 Motion in Play 54

Lesson 2 Ice City 62

Lesson 3 Stay on Track! 70

Lesson 4 A Heavyweight Force 78

Lesson 5 Gravity-Based Games and Rides 86

Lesson 6 Soft Kick, Strong Kick 92

Lesson 7 Forces in Soccer 102

Driving Question 2
How can an object be pushed or pulled but
not move?
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Performance Expectation: 3-PS2-1 Plan and conduct an investigation to 
provide evidence of the effects of balanced and unbalanced forces on the 
motion of an object.
This Driving Question uses tug-of-war as an introduction to and example 
of balanced and unbalanced forces. Students use this concept to further 
design and test their Ultimate Playground. 
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Differentiated Instruction 112

Lesson 1 Tug-of-War Tales 114

Lesson 2 Tug-of-War Tests 122

Lesson 3 Test Coaster Cars 1 130

Lesson 4 Test Coaster Cars 2 138

Lesson 5 Write About Rides 146

Driving Question 5
How can we solve a design 
problem by using magnets? 
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Performance Expectations: 3-PS2-2 Make observations and/or 
measurements of an object’s motion to provide evidence that a pattern 
can be used to predict future motion; 3-PS2-4 Define a simple design 
problem that can be solved by applying scientific ideas about magnets; 
3-5-ETS1-1 Define a simple design problem reflecting a need or a want that 
includes specified criteria for success and constraints on materials, time, 
or cost; 3-5-ETS1-2 Generate and compare multiple possible solutions to a 
problem based on how well each is likely to meet the criteria and constraints 
of the problem; 3–5-ETS1-3 Plan and carry out fair tests in which variables 
are controlled and failure points are considered to identify aspects of a 
model or prototype that can be improved.
Students are introduced to an industrial application of magnets: maglev 
trains, and then go on to design a tabletop game that uses magnets, and 
a model for a Dragon Ride, the centerpiece of the Ultimate Playground.
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Roller-Coaster Ride: Leveled Reader Lessons

Chapter 1
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How Do Roller Coasters Work?
This chapter focuses on the science of roller coasters, 
including potential energy, energy of motion, inertia, 
momentum, and centripetal force. It teaches students 
strategies that skilled readers use to navigate and 
comprehend informational texts while reading 
independently.
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Chapter 2
Career 
Focus

STEM Career: Meet a Roller Coaster Designer
This chapter focuses on the career of a roller 
coaster designer. It includes an optional micro-lab 
in which students create a model roller coaster 
using magnets.
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Chapter 3
Why 
Care?

Roller Coasters of the Future
This chapter focuses on applying the science 
standards to students’ lives and explores current 
advances in roller-coaster design.
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What do we need to know to predict the 
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Performance Expectation: 3-PS2-2 Make observations and/or 
measurements of an object’s motion to provide evidence that a pattern 
can be used to predict future motion; 3–5-ETS1-3 Plan and carry out fair 
tests in which variables are controlled and failure points are considered to 
identify aspects of a model or prototype that can be improved.
Students learn to recognize patterns and use them to make predictions. 
Students study swings and create models, realizing that models are 
useful to the design process. Teams build models of both one-rope and 
two-rope swings, look for patterns, and decide which type of swing to 
include in their Ultimate Playground. 
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How can some objects push or pull one 
another without even touching? 
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Performance Expectation: 3-PS2-3 Ask questions to determine cause 
and effect relationships of electric or magnetic interactions between two 
objects not in contact with each other.
Students explore more forces. Students already know about gravity; now, 
they learn about static electricity and magnetism. Students begin to 
design a magnetism game for the Ultimate Playground.
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3-D Team Challenge 1
How do scientists and engineers work as a team?
Students begin the year by learning the classroom routines, expectations, 
and teamwork skills that will be important for their success throughout 
the year. Students are challenged to design an umbrella to keep a pet 
of their choice dry. Through a team project, students learn team roles, 
discussion skills, and the importance of safety in science class. The class 
also discusses science and engineering practices, with emphasis on the 
practice of designing solutions.
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Driving Question 1
What happens when several different forces 
push or pull on an object at once?
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Performance Expectation: 3-PS2-1 Plan and conduct an investigation to 
provide evidence of the effects of balanced and unbalanced forces on 
the motion of an object.
This Driving Question introduces the module challenge of designing the 
Ultimate Playground. Students study forces and changes in motion as 
cause and effect. They focus on roller coaster (gravity-based) rides and 
kicking a ball as the first elements of their Ultimate Playground.
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This Driving Question uses tug-of-war as an introduction to and example 
of balanced and unbalanced forces. Students use this concept to further 
design and test their Ultimate Playground. 
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Lesson 5 Write About Rides 146
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How can we solve a design 
problem by using magnets? 
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Performance Expectations: 3-PS2-2 Make observations and/or 
measurements of an object’s motion to provide evidence that a pattern 
can be used to predict future motion; 3-PS2-4 Define a simple design 
problem that can be solved by applying scientific ideas about magnets; 
3-5-ETS1-1 Define a simple design problem reflecting a need or a want that 
includes specified criteria for success and constraints on materials, time, 
or cost; 3-5-ETS1-2 Generate and compare multiple possible solutions to a 
problem based on how well each is likely to meet the criteria and constraints 
of the problem; 3–5-ETS1-3 Plan and carry out fair tests in which variables 
are controlled and failure points are considered to identify aspects of a 
model or prototype that can be improved.
Students are introduced to an industrial application of magnets: maglev 
trains, and then go on to design a tabletop game that uses magnets, and 
a model for a Dragon Ride, the centerpiece of the Ultimate Playground.
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Chapter 1
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Curiosity

How Do Roller Coasters Work?
This chapter focuses on the science of roller coasters, 
including potential energy, energy of motion, inertia, 
momentum, and centripetal force. It teaches students 
strategies that skilled readers use to navigate and 
comprehend informational texts while reading 
independently.
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Chapter 2
Career 
Focus

STEM Career: Meet a Roller Coaster Designer
This chapter focuses on the career of a roller 
coaster designer. It includes an optional micro-lab 
in which students create a model roller coaster 
using magnets.
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Chapter 3
Why 
Care?

Roller Coasters of the Future
This chapter focuses on applying the science 
standards to students’ lives and explores current 
advances in roller-coaster design.
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Driving Question 3
What do we need to know to predict the 
motion of objects?
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Performance Expectation: 3-PS2-2 Make observations and/or 
measurements of an object’s motion to provide evidence that a pattern 
can be used to predict future motion; 3–5-ETS1-3 Plan and carry out fair 
tests in which variables are controlled and failure points are considered to 
identify aspects of a model or prototype that can be improved.
Students learn to recognize patterns and use them to make predictions. 
Students study swings and create models, realizing that models are 
useful to the design process. Teams build models of both one-rope and 
two-rope swings, look for patterns, and decide which type of swing to 
include in their Ultimate Playground. 
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How can some objects push or pull one 
another without even touching? 
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Performance Expectation: 3-PS2-3 Ask questions to determine cause 
and effect relationships of electric or magnetic interactions between two 
objects not in contact with each other.
Students explore more forces. Students already know about gravity; now, 
they learn about static electricity and magnetism. Students begin to 
design a magnetism game for the Ultimate Playground.
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3-D Team Challenge 1
How do scientists and engineers work as a team?
Students begin the year by learning the classroom routines, expectations, 
and teamwork skills that will be important for their success throughout 
the year. Students are challenged to design an umbrella to keep a pet 
of their choice dry. Through a team project, students learn team roles, 
discussion skills, and the importance of safety in science class. The class 
also discusses science and engineering practices, with emphasis on the 
practice of designing solutions.
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Driving Question 1
What happens when several different forces 
push or pull on an object at once?

47

Performance Expectation: 3-PS2-1 Plan and conduct an investigation to 
provide evidence of the effects of balanced and unbalanced forces on 
the motion of an object.
This Driving Question introduces the module challenge of designing the 
Ultimate Playground. Students study forces and changes in motion as 
cause and effect. They focus on roller coaster (gravity-based) rides and 
kicking a ball as the first elements of their Ultimate Playground.
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Driving Question 2
How can an object be pushed or pulled but
not move?
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Performance Expectation: 3-PS2-1 Plan and conduct an investigation to 
provide evidence of the effects of balanced and unbalanced forces on the 
motion of an object.
This Driving Question uses tug-of-war as an introduction to and example 
of balanced and unbalanced forces. Students use this concept to further 
design and test their Ultimate Playground. 
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How can we solve a design 
problem by using magnets? 
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measurements of an object’s motion to provide evidence that a pattern 
can be used to predict future motion; 3-PS2-4 Define a simple design 
problem that can be solved by applying scientific ideas about magnets; 
3-5-ETS1-1 Define a simple design problem reflecting a need or a want that 
includes specified criteria for success and constraints on materials, time, 
or cost; 3-5-ETS1-2 Generate and compare multiple possible solutions to a 
problem based on how well each is likely to meet the criteria and constraints 
of the problem; 3–5-ETS1-3 Plan and carry out fair tests in which variables 
are controlled and failure points are considered to identify aspects of a 
model or prototype that can be improved.
Students are introduced to an industrial application of magnets: maglev 
trains, and then go on to design a tabletop game that uses magnets, and 
a model for a Dragon Ride, the centerpiece of the Ultimate Playground.
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Chapter 1
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Curiosity

How Do Roller Coasters Work?
This chapter focuses on the science of roller coasters, 
including potential energy, energy of motion, inertia, 
momentum, and centripetal force. It teaches students 
strategies that skilled readers use to navigate and 
comprehend informational texts while reading 
independently.

294

Chapter 2
Career 
Focus

STEM Career: Meet a Roller Coaster Designer
This chapter focuses on the career of a roller 
coaster designer. It includes an optional micro-lab 
in which students create a model roller coaster 
using magnets.
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Chapter 3
Why 
Care?

Roller Coasters of the Future
This chapter focuses on applying the science 
standards to students’ lives and explores current 
advances in roller-coaster design.
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Driving Question 3
What do we need to know to predict the 
motion of objects?
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Performance Expectation: 3-PS2-2 Make observations and/or 
measurements of an object’s motion to provide evidence that a pattern 
can be used to predict future motion; 3–5-ETS1-3 Plan and carry out fair 
tests in which variables are controlled and failure points are considered to 
identify aspects of a model or prototype that can be improved.
Students learn to recognize patterns and use them to make predictions. 
Students study swings and create models, realizing that models are 
useful to the design process. Teams build models of both one-rope and 
two-rope swings, look for patterns, and decide which type of swing to 
include in their Ultimate Playground. 
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Driving Question 4
How can some objects push or pull one 
another without even touching? 
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Performance Expectation: 3-PS2-3 Ask questions to determine cause 
and effect relationships of electric or magnetic interactions between two 
objects not in contact with each other.
Students explore more forces. Students already know about gravity; now, 
they learn about static electricity and magnetism. Students begin to 
design a magnetism game for the Ultimate Playground.
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3-D Team Challenge 1
How do scientists and engineers work as a team?
Students begin the year by learning the classroom routines, expectations, 
and teamwork skills that will be important for their success throughout 
the year. Students are challenged to design an umbrella to keep a pet 
of their choice dry. Through a team project, students learn team roles, 
discussion skills, and the importance of safety in science class. The class 
also discusses science and engineering practices, with emphasis on the 
practice of designing solutions.
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Driving Question 1 
What happens when several different forces 
push or pull on an object at once?
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Performance Expectation: 3-PS2-1 Plan and conduct an investigation to 
provide evidence of the effects of balanced and unbalanced forces on 
the motion of an object.
This Driving Question introduces the module challenge of designing the 
Ultimate Playground. Students study forces and changes in motion as 
cause and effect. They focus on roller coaster (gravity-based) rides and 
kicking a ball as the first elements of their Ultimate Playground.
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problem based on how well each is likely to meet the criteria and constraints 
of the problem; 3–5-ETS1-3 Plan and carry out fair tests in which variables 
are controlled and failure points are considered to identify aspects of a 
model or prototype that can be improved.
Students are introduced to an industrial application of magnets: maglev 
trains, and then go on to design a tabletop game that uses magnets, and 
a model for a Dragon Ride, the centerpiece of the Ultimate Playground.
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strategies that skilled readers use to navigate and 
comprehend informational texts while reading 
independently.
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Focus
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This chapter focuses on the career of a roller 
coaster designer. It includes an optional micro-lab 
in which students create a model roller coaster 
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can be used to predict future motion; 3–5-ETS1-3 Plan and carry out fair 
tests in which variables are controlled and failure points are considered to 
identify aspects of a model or prototype that can be improved.
Students learn to recognize patterns and use them to make predictions. 
Students study swings and create models, realizing that models are 
useful to the design process. Teams build models of both one-rope and 
two-rope swings, look for patterns, and decide which type of swing to 
include in their Ultimate Playground. 
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Students explore more forces. Students already know about gravity; now, 
they learn about static electricity and magnetism. Students begin to 
design a magnetism game for the Ultimate Playground.
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PEs described in student-friendly 
“I Can” statements.

Driving Questions challenge 
students to solve phenomena 
or design problems.

Torsion: 

Bending:
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Make Predictions • Watch the Wood video and predict how wood 
would react to these forces.
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Tension: 
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• tension 
(stretching)

• torsion (twisting) 
• bending

Pi
pe

 C
le

an
er

Prediction Prediction Prediction Prediction

Result Result Result Result
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Design Solutions • Follow these steps to build and test your structure.

Plan: Decide on a design for your structure with your partner. Make a drawing of 
your design. Apply what you have learned about shapes and loads to your design. 
Remember that the structure needs to be at least 30 cm tall and able to support 
the weight of one bag of sand.

Build: Use your design to build the structure with the two materials provided. 

Test: Place the bag of sand on the structure.

Write: After discussing with your partner, write down one advantage and one 
disadvantage of each material.

1

2

3

4

Criteria

• Build a structure that will be strong 
enough to support a live load of one bag 
of sand. 

• The structure must be at least 30 cm tall.

Constraints

• You can only use your two given 
materials.

• You will have 15 minutes to build and 
test your structure.
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LESSONStraw, Brick, or Wood,
Mr. Wolf? 3· Hands-On ·

Driving Question 3 | Lesson 3

Student-friendly blue 
and green text features 
highlight instructional 
shifts and act as meta-
cognitive cues.

In-Depth Exploration of Phenomena 
in Student Twig Books
Students use their Twig Books and tools to make 
sense of phenomena through investigations they 
carry out in their STEM Roles. In this example 
module, students become Earthquake Engineers to 
explore the Module Anchor Phenomena “How can 
we reduce the damage caused by earthquakes?”

Key Investigative 
Phenomena build 
towards a growing 
mastery of the 
module Performance 
Expectations and 
Module Anchor 
Phenomenon.

14 15www.twigscience.com



Easy-to-Use Digital Platform
The innovative, easy-to-use Twig Science digital platform can be used as a stand-alone 
environment or with print, and it includes presenter tools, automatic rostering, single 
sign-on, and accessibility tools along with thousands of award-winning videos. 

Clean, Modern, Tile-Based Design
• Use as-is or share content to Google Classroom or your LMS
• Toggle between teacher and student views
• Pin lessons to your dashboard for quick access during 

your teaching sessions
• Search by keywords, standards, and tools

Assignable Lessons
• Assign lessons to students using the digital version of the Twig Book
• Interactivity includes read, highlight, investigate, annotate, model, draw/

design, explain, and refl ect functions
• Students can upload pictures, drawings, visual observations, and 

snapshots to build up a digital portfolio
• Teachers provide feedback directly in each student’s digital Twig Book

Equitable Access to Phenomena
• Point-of-use scaff olds with cultural connections and diff erentiation for 

special education students
• English Learner diff erentiation for Emerging, Bridging, and Expanding 

levels of language acquisition
• Text-to-speech functionality
• Accessibility options include full customization of the display, 

with built-in epilepsy-safe, visually impaired, cognitive disability, 
and ADHD-friendly profi les

“Exciting, inspiring, and revolutionary! 
My students LOVE Twig Science.”

—Fourth-grade teacher

Secure and Safe Learning Environment
• Device-agnostic platform 
• Built using modern technologies and fully 

HTML5 compliant 
• Automated rostering and single sign-on integrations 

available for seamless user provisioning and access
• Meets latest security and accessibility 

requirements 
• Rostering via CSV, with confi gurable password 

policy options
• Prompt product and technical support

NEXT GENSCIENCE

NEXT GENSCIENCE

NEXT GENSCIENCE
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Language RoutinesLanguage Routines
Science language routines, Science language routines, Science language routines, 
developed by Stanford developed by Stanford 
University’s UL-SCALE team, 
capture everyday language 
in Tiers 1 and 2 that students 
use as a bridge to developing 
Tier 3 language for 
scientifi c discourse.

English Learner and Language DevelopmentEnglish Learner and Language DevelopmentEnglish Learner and Language DevelopmentEnglish Learner and Language DevelopmentEnglish Learner and Language Development

• English Learner scaff olds English Learner scaff olds 
for Emerging, Bridging, and for Emerging, Bridging, and for Emerging, Bridging, and 
Expanding profi ciencyExpanding profi ciencyExpanding profi ciency

• Speaking, listening, reading, Speaking, listening, reading, Speaking, listening, reading, 
and writing language domainsand writing language domainsand writing language domainsand writing language domains

• Linguistic frames, tiered Linguistic frames, tiered Linguistic frames, tiered 
vocabulary support, vocabulary support, 
and Stanford UL-SCALE and Stanford UL-SCALE 
language routineslanguage routines

Special Needs Special Needs 
Strategies to assist in accommodating Strategies to assist in accommodating Strategies to assist in accommodating 
the learning of students with light to the learning of students with light to the learning of students with light to 
moderate disabilities.moderate disabilities.moderate disabilities.moderate disabilities.

Challenge
Additional instructional Additional instructional Additional instructional Additional instructional 
opportunities to challenge opportunities to challenge opportunities to challenge opportunities to challenge 
advanced and GATE students.advanced and GATE students.advanced and GATE students.advanced and GATE students.

Cross-Curricular ConnectionsCross-Curricular ConnectionsCross-Curricular Connections
Helpful links to ELA, Math, History–Helpful links to ELA, Math, History–Helpful links to ELA, Math, History–
Social Science, and Arts, increasing Social Science, and Arts, increasing Social Science, and Arts, increasing 
the impact and understanding of the impact and understanding of 
science in diff erent contexts.science in diff erent contexts.

Cultural ConnectionsCultural Connections
Students’ unique cultural strengths Students’ unique cultural strengths 
are identifi ed and nurtured to 
promote student achievement.promote student achievement.

Family OutreachFamily Outreach
Editable family letters Editable family letters 
in multiple languages 
and school-to-home 
connections to 
extend STEM beyond extend STEM beyond 
the classroom.the classroom.
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Play the Videos
While watching the videos, ask 
students to take notes about the 
behaviors they see on page 9 in 
their Twig Books.
Play the videos:
• Courtship Rituals: Marvelous 

Spatuletail video
• Courtship Rituals: Peacock Spider video
• Courtship Rituals: Puffer Fish video
• Courtship Rituals: 

Polar Bears video
• Courtship Rituals: Alligator video. 

As students watch the videos, you 
can ask these prompt questions:
• Does the behavior you see give 

the animal any advantage?
• What was similar and 

different between the 
marvelous spatuletail and the 
peacock spider?

• What was similar and different 
between the marvelous 
spatuletail and the puffer fish?

• Do you think all animals have 
mating rituals?

Record Claim, Evidence, and Reasoning
You might want to review the instructions on page 10 of the Twig Books:
1. Write your claim in the first row of the chart.
2. Review the notes you took while watching the videos. Look for 

information that provides evidence to support your claim. Add this 
evidence to the second row.

3. You may want to revise your claim based on this new information. If so, 
rewrite your claim in the first row.

4. In the final row, explain your reasoning and how the evidence you 
collected either changed or strengthened your claim.

Attracting Mates

Investigate

Cultural Connection
Point out to students that 
the animals in these videos 
come from all over the 
world, representing diverse 
countries and regions. Puffer 
fish, for example, live in 
almost all latitudes in marine 
ecosystems north and south 
of the equator.

Challenge
Have students research unique 
examples of mating rituals in 
different categories of animals, 
such as mammals, birds, 
fish, reptiles, amphibians, or 
arthropods. Have them write 
their findings on page 11 in 
their Twig Books.

Special Needs
Executive Functioning
Support student engagement 
during this activity by checking 
in with them beforehand and 
asking them to explain one 
ritual they observed that might 
apply to the CER chart. Let 
students know that you will call 
on them during the activity to 
share this information.

Courtship Rituals: Puffer Fish video

Polar Bears video

Courtship rituals: Alligator video

Culturally Responsive and Accessible Instruction
Twig Science promotes equitable, inclusive, and accessible learning environments 
for 21st-century students.
The program is designed to be inclusive of all students, regardless of race, gender, (dis)ability, language ability, 
socioeconomic background, or national origin.

More Spanish Resources than Any Other More Spanish Resources than Any Other More Spanish Resources than Any Other 
Program to Support Your Dual-Immersion Program to Support Your Dual-Immersion Program to Support Your Dual-Immersion 
or Bilingual programor Bilingual programor Bilingual program

Spanish resources include:Spanish resources include:

• Digital platformDigital platform
• Teacher Editions
• Student Twig BooksStudent Twig Books
• Leveled reader for every moduleLeveled reader for every moduleLeveled reader for every module
• Parent letters
• More than 900 fi lms to bring phenomena to lifeMore than 900 fi lms to bring phenomena to lifeMore than 900 fi lms to bring phenomena to lifeMore than 900 fi lms to bring phenomena to life
• Prior-Knowledge Read-AloudsPrior-Knowledge Read-Alouds
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Family Outreach Letter 3

Animal Reporters: Introduction to Driving Question 4

Dear Families,

Our class has been studying how animals and their young communicate. Since sound is 
a main way to communicate, we will learn more about it. Your student will learn that 
sound is caused by vibrations. They will learn vocabulary related to sound, like pitch
and volume. Your student will also explore the relationship between a sound’s volume 
and the size of the vibrations, as well as how sound travels.

You can enhance your student’s grasp of sound by doing one or two simple things 
around the house.

●  If you have a power tool that vibrates, let your student (safely) feel the 
vibrations and connect them to the sound it makes.

●  If there any musical instruments at home, especially stringed instruments, let 
them feel the instrument vibrating or watch the strings vibrate (open up the 
piano and let them see the bass strings vibrating!). Also, play different pitches 
at different volumes and let your student share the vocabulary they have 
learned.

●  If you have wine glasses, then you probably know you can rub a moistened 
finger around the rim to create a musical note. Put some water in the glass 
and run your finger around the rim, asking your student to watch the ripples in 
the water. The vibrating glass is moving the water!

Your student will complete their article by doing research about the sounds their animal 
makes. If they bring it home, make sure to read it.

Sincerely,

______________________________________
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Making Waves

Spark

Discuss the KLEW Charts
Congratulate students on the interesting questions they asked in their KLEW 
Charts. Point out that they will learn more about earthquakes and how engineering 
can help make earthquakes less dangerous.
Ask students to first share something about earthquakes from their KLEW Charts 
and then share something about waves, if possible.
List on the board any phenomena in the KLEW Charts that relate to waves.

Collect and Display—Collect (Language Routine)
Note the everyday language that students use to describe wave phenomena. 
During the demonstration, capture everyday language students are using that is 
especially relevant. This may include words like waves, ripples, force, movement, 
motion, impact, center, source, starting point, and travel. This output of language is 
important, as it will be used as a reference that students can build on and connect 
to as they develop scientific language.

Demonstrate Waves—Drop a Rock in Water
Hold up the rock and explain that you are going to drop it into a tub of water. 
• What will happen? Why do you think so?
• The rock will make a splash.
• The rock will sink to the bottom.
• The rock will make waves.
• There won’t be any waves on the surface of the water because the rock falls to 

the bottom.
Remind students to 
pay close attention 
to the surface 
of the water.
Drop the rock 
into the water.
Ask students to 
turn to page 5 of 
their Twig Books 
and describe what they observed. When they are finished, ask one or more 
students to describe aloud what happened at the surface of the water.

Observe the Video
Introduce the video, which shows a 
raindrop falling on a pool.
Play the Raindrop video.
Ask a few students to describe what 
they observed.

Safety

You should wear safety goggles 
during the demonstration. 
You might also want students 
closest to the demonstration to 
wear goggles.

Develop Models • 
Raindrops 

video

Make Observations • Describe what you observed when the rock was 
dropped in water.
When When the rock hit the surface of the water it caused ripples to go out the rock hit the surface of the water it caused ripples to go out 
in circles. They looked like little waves. By the time the rock hit the in circles. They looked like little waves. By the time the rock hit the 
bottom of the tray, the ripples had faded away and the surface of bottom of the tray, the ripples had faded away and the surface of 

5

LESSON

Making Waves2 · Hands-On ·

Twig Book, p.5

Raindrop videoSpecial Needs
Conceptual Processing
If possible, provide access to 
at least one computer so that 
students can watch the video 
again at their own pace during 
the activity. They may wish to 
pause and watch sections of the 
video again.

15 min

Fact Board

Earthquake Fact of the Day:
• European settlers 

experienced their 
first earthquake in 
America in 1663.

www.twigscience.com

Family Outreach Letter 3

Animal Reporters: Introduction to Driving Question 4

Dear Families,

Our class has been studying how animals and their young communicate. Since sound is 
a main way to communicate, we will learn more about it. Your student will learn that 
sound is caused by vibrations. They will learn vocabulary related to sound, like 
and volume. Your student will also explore the relationship between a sound’s volume 
and the size of the vibrations, as well as how sound travels.

You can enhance your student’s grasp of sound by doing one or two simple things 
around the house.

●  If you have a power tool that vibrates, let your student (safely) feel the 
vibrations and connect them to the sound it makes.

●  If there any musical instruments at home, especially stringed instruments, let 
them feel the instrument vibrating or watch the string
piano and let them see the bass strings vibrating!). Also, play different pitches 
at different volumes and let your student share the vocabulary they have 
learned.

●  If you have wine glasses, then you probably know you can rub a mo
finger around the rim to create a musical note. Put some water in the glass 
and run your finger around the rim, asking your student to watch the ripples in 
the water. The vibrating glass is moving the water!

Your student will complete their article
makes. If they bring it home, make sure to read it.

Sincerely,

______________________________________
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Family Outreach Letter 1 
  
The Red List: Introduction to Science Module 3 
  
Dear Families, 
 
Our science class is getting ready to study a new topic: inherited traits and reproduction. 
We will study animal behaviors and plant structures that increase the likelihood of 
successful reproduction. These behaviors and characteristics are called traits, and the 
class will learn how these traits are passed from parent to offspring. We will investigate 
how the environment can influence the growth of an organism, and then turn to the 
development of conservation plans for endangered plants and animals.   
 
Your child will be investigating the ways in which animal parents care for their young in 
order to increase their chances of survival. They will also investigate plant structures 
that help the plants reproduce and survive with greater success.  
 
You can enhance your child’s learning by connecting the science we will study in the 
classroom to experiences at home or in the outside world. You may wish to:  
 

● Work with your child to look for signs of animals caring for their young in order to 
increase their chances of survival. For example, you might see a spider dragging 
her egg sac behind her to keep her eggs safe, a bird feeding her young in the 
nest or incubating her eggs, or a mother duck guiding her young through the 
grass.  

● Work with your child to find signs of the ways in which plant structures attract 
animals for pollination and aid seed dispersal. For example, guide your child to 
think about the structure or scent of a flower, the taste of a fruit, or the sticky 
barbed shell on the outside of a seed that gets stuck to your clothes.   

 
If you are able to help out with classroom activities, or if you have any knowledge of this 
topic that you could share with the class, please let me know by completing and 
returning the attached form. 
 
I look forward to beginning this exploration of plant and animal traits and reproduction 
with you and your child.  
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Drop the rock 
into the water.
Ask students to 
turn to page 5 of 
their Twig Books 
and describe what they observed. When they are finished, ask one or more 
students to describe aloud what happened at the surface of the water.

Observe the Video
Introduce the video, which shows a 
raindrop falling on a pool.
Play the Raindrop video.
Ask a few students to describe what 
they observed.

in circles. They looked like little waves. By the time the rock hit the in circles. They looked like little waves. By the time the rock hit the 
bottom of the tray, the ripples had faded away and the surface of bottom of the tray, the ripples had faded away and the surface of 
the water went flat again.the water went flat again.

Raindrop videoSpecial Needs
Conceptual Processing
If possible, provide access to 
at least one computer so that 
students can watch the video 
again at their own pace during 
the activity. They may wish to 
pause and watch sections of the 
video again.

www.twigscience.com
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Making Waves

Spark

Discuss the KLEW Charts
Congratulate students on the interesting questions they asked in their KLEW 
Charts. Point out that they will learn more about earthquakes and how engineering 
can help make earthquakes less dangerous.
Ask students to first share something about earthquakes from their KLEW Charts 
and then share something about waves, if possible.
List on the board any phenomena in the KLEW Charts that relate to waves.

Collect and Display—Collect (Language Routine)
Note the everyday language that students use to describe wave phenomena. 
During the demonstration, capture everyday language students are using that is 
especially relevant. This may include words like waves, ripples, force, movement, 
motion, impact, center, source, starting point, and travel. This output of language is 
important, as it will be used as a reference that students can build on and connect 
to as they develop scientific language.

Demonstrate Waves—Drop a Rock in Water
Hold up the rock and explain that you are going to drop it into a tub of water. 
• What will happen? Why do you think so?
• The rock will make a splash.
• The rock will sink to the bottom.
• The rock will make waves.
• There won’t be any waves on the surface of the water because the rock falls to 

the bottom.
Remind students to 
pay close attention 
to the surface 
of the water.
Drop the rock 
into the water.
Ask students to 
turn to page 5 of 
their Twig Books 
and describe what they observed. When they are finished, ask one or more 
students to describe aloud what happened at the surface of the water.

Observe the Video
Introduce the video, which shows a 
raindrop falling on a pool.
Play the Raindrop video.
Ask a few students to describe what 
they observed.

Safety

You should wear safety goggles 
during the demonstration. 
You might also want students 
closest to the demonstration to 
wear goggles.

Develop Models • 
Raindrops 

video

Make Observations • 
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Making Waves2 · Hands-On ·

Twig Book, p.5

Raindrop videoSpecial Needs
Conceptual Processing
If possible, provide access to 
at least one computer so that 
students can watch the video 
again at their own pace during 
the activity. They may wish to 
pause and watch sections of the 
video again.

15 min

Fact Board

Earthquake Fact of the Day:
• European settlers 

experienced their 
first earthquake in 
America in 1663.
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Assessment Platform
Three-dimensional instructional shifts in science standards require a new system of 
three-dimensional performance assessment, emulating the real-world experiences of 
scientists and engineers.
Twig Science partnered with Stanford’s SCALE team to develop engaging and reliable assessment in which students 
demonstrate thinking, knowledge, and practices to unpack phenomena and solve design challenges.

Three-Dimensional 
Performances   
Assessment opportunities are woven into all 
lessons, giving students and teachers visibility 
on how learning journeys are progressing.

Progress Trackers help teachers monitor 
progression within a module, while data from 
summative assessments track the direction of 
travel toward required grade level profi ciency 
for each Performance Expectation.

Assessments Center   
The Assessments Center allows you to monitor everything 
that you have assigned to your classes and students. 
You can quickly check how many of your students 
have completed an assignment, then click on a specifi c 
assignment for more granular detail.

Reports allow you to get a real-time view into how your 
classes and students are performing across a specifi c 
assessment, all assessments, and the standards that are 
covered by a collection.

Progress Tracker: Earthquake Patterns

Misconception Tally Total Notes

Earthquakes are rare events.

All earthquakes are caused by erupting 
volcanoes.

Earthquakes are most deadly when they 
cause the ground to open up as people, 
animals, plants, and buildings can fall into 
openings and disappear.

Earthquakes are equally likely to happen 
anywhere on Earth.

NGSS Tally Total Notes

Describes that maps can help locate land 
and water features. (4-ESS2-2)

Identifies a pattern involving the 
locations of mountains, earthquakes, and 
volcanoes. (4-ESS2-2, ESS2.B, SEP-4, 
CCC-1)

Describes that earthquakes and 
volcanoes occur in bands along plate 
boundaries. (4-ESS2-2, ESS2.B, SEP-4, 
CCC-1)

Uses patterns as evidence to support            
claims. (SEP-6, CCC-1)

Earthquakes are equally likely to happen 
anywhere on Earth.

NGSS Tally Total Notes

Describes that maps can help locate land 
and water features. (4-ESS2-2)

Assessment Types    
Student performance is evaluated 
in various ways.

• Pre-Explorations are diagnostic 
pre-assessments that assess 
students’ prior-knowledge 
and misconceptions.

• Formative Assessment is 
embedded into all lessons, 
including written responses, 
discussions, teacher 
observations, and self and 
peer assessment.

• Summative Performance Tasks allow 
students to demonstrate their growing 
mastery of Performance Expectations. 
Each task is designed to captivate 
students’ imaginations—from constructing 
earthquake-resistant buildings to 
investigating and writing about 
butterfl y behavior.

• SCALE Benchmark Assessments include 
video and data analysis, hands-on activities, 
and design problems to solve.

• 3-D Multiple Choice Assessments
let teachers quickly assess student 
understanding of a range of dimensions.

Formative Assessment (Informal Assessment)
Key: Driving Question (DQ) Lesson (L) Teacher Edition (TE) Twig Book (TB)

Page Assessment Tool Description Type What’s being assessed?

DQ1L1,
Reflect (TE
p. 11)

Twig Book Students reflect on
what already know
about natural disaster
and what they still
wonder about.

Self-reflect
Filling in a KLEW chart (TB
p.4)

Prior knowledge

DQ1L3,
Report (TE
p. 25)

Teacher
Observation

Students share the
results of their
investigations.

Class discussion Student understanding of where the energy of waves
comes from.

DQ2L1 (TE
p. 54)

Earthquake
Patterns
Progress Tracker

Students use an
interactive map to
make observations.

Constructed response
Filling in a chart (TB p. 23)

Student ability to describe that maps can help locate
land and water features (4-ESS2-2).

DQ2L1 (TE
p. 54)

Earthquake
Patterns
Progress Tracker

Students explore an
interactive map.

Constructed response
Written explanation (TB p.
24)

Student ability to identify a pattern involving the
locations of mountains, earthquakes, and volcanoes
(4-ESS2-2, ESS2.B, SEP-4, CCC-1).

DQ2L2 (TE
p. 62)

Earthquake
Patterns
Progress Tracker

Students use an
interactive to explore
tectonic plates.

Constructed response
Filling in a
Claim-Evidence-Reasoning
graphic organizer (TB p. 28)

Student ability to describe that earthquakes and
volcanoes occur in bands along plate boundaries
(4-ESS2-2, ESS2.B, SEP-4, CCC-1).

DQ2L4 (TE
p. 78)

Earthquake
Patterns
Progress Tracker

Students read a text
about historical
earthquakes in
California to obtain
information.

Constructed response
Filling in a graphic
organizer (TB p. 38), and
filling in a KLEW chart (TB
p. 4)

Student ability to look for patterns as evidence to
support claims (SEP-6, CCC-1).

3

Challenge

Construct Explanations • Not all seeds will grow to be adult plants. Explain 
some of the reasons why.

Reflect

Compare and Contrast • In what ways are plant seeds similar to bird eggs?In what ways are plant seeds similar to bird eggs?

Seeds will only grow into adult plants if they get all the things they 
need. Seeds that don’t get enough water, air, sunlight, or nutrients 
will not grow to be adult plants. Other seeds may be eaten by 
animals before they can grow into adult plants.

• They are both alive. 

• They both contain an embryo and food for the embryo.

• They both have a protective covering/shell.

• They are both the first stage in the living thing’s life cycle.

• They both have the potential to grow into adult living things.

12
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Driving Question 1 | Lesson 5

2

In this assessment, you will help the engineers decide which is the best solution to make the library safer during earthquakes. 
You will need to consider the two criteria set by the city as you make your decision. Read the two solutions suggested by the 
engineers below. It is your job to decide which one will best protect the library from an earthquake and the damage it can 
cause. Remember that the solution also needs to meet the criteria set by the city officials.

Solution 1 
Rubber Base Isolation Bearings
• Natural rubber bearings are placed in the 

basement of the building that separate the building 
from the ground. 

• The rubber bearings support the building when the 
ground shakes during an earthquake. 

• The rubber bearings absorb 
the energy of the earthquake 
and prevent the building 
from shaking.

Foundation

Isolated Building

Base Isolation Bearings

Solution 2 
Cross Braces
• The exterior walls 

of the building are 
protected with steel 
beams (large rods). 

• The beams are placed 
in an X shape to form cross braces. 

• The cross braces can be placed on one side of the 
building, two sides of the building, or all sides of 
the building. 

• The steel beams in the form of cross braces make 
the walls stronger. 

• The steel beams of the cross braces also absorb 
energy from earthquakes and prevent the building 
from shaking.

Earthquake Solutions    

Pre-Exploration

True or False • Check the correct answers.

Challenge

Write a sentence using the words endangered and extinct.

True False

1 All animals survive better 
when they live on their own.

2
Sometimes animals form 
groups, but sometimes 
they do not.

3 Mammals and birds form 
groups, but insects do not.

4 It is good for every animal 
to be part of a group.

Bengal tigers are endangered, and if we don’t protect them, 
they might become extinct.

80
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Driving Question 4 | Lesson 1

“The experiments and design challenges 
were extremely engaging and interesting.”

—First-grade teacher

d?

CA NGSS Assessment System

Twig Science supports teachers to deliver the three-dimensional learning required by the CA NGSS, providing a

three-dimensional assessment system that allows teachers to evaluate student attainment of the NGSS Performance

Expectations.

The assessment strategies measure students’ knowledge and ability, favor performance tasks over rote memorization, and

include multiple measures of performance, such as written assignments, collaborative engineering design challenges, and oral

presentations. There are frequent opportunities to assess student progress against the standards within each module. The

Module Assessment Overviews show where and how each standard is assessed.

The Twig Science CA NGSS assessment system includes diagnostic

Pre-Assessments (known as Pre-Explorations), Formative Assessments, rich

Performance Tasks, summative Multiple-Choice Assessments, and

summative, performance-based Benchmark Assessments, which were

developed in partnership with Stanford University’s SCALE team.

Pre-Explorations

Pre-Explorations are quick grade-appropriate assessments that occur at various strategic checkpoints throughout a Driving

Question (Investigative Phenomenon). They assess students’ prior knowledge (grade-level progressions) and misconceptions of

the content, as well as students’ ability to understand and apply SEP’s and CCC’s.

Teachers collect student Pre-Exploration responses on the Pre-Exploration Tracker. The Tracker allows teachers to see which

students clear up their misconceptions and gaps as you move through a Driving Question, and which students will need explicit

support at critical junctures.

The Teacher Edition provides a guide that will show you where the critical junctures are. When you reach a critical juncture,

you’ll be prompted to explicitly address any grade-level progression gaps, misconceptions, and SEP & CCC deficiencies at that

time.

ccur at various strategic checkpoints throughout a Driving

r knowledge (grade-level progressions) and misconceptions of

xploration Tracker. The Tracker allows teachers to see which

ough a Driving Question, and which students will need explicit

Driving Question 4: How can our understanding of earthquakes and materials help us build safer buildings?Formative Assessment (Informal Assessment)Key: Driving Question (DQ) Lesson (L) Teacher Edition (TE) Twig Book (TB)Reference Description
What’s being assessed? Where is it assessed?

DQ4L1,
Reflect (TE
p.133)

Students write about or draw andlabel one feature of theirearthquake-resistant structuredesigns that reflects somethingthey’ve learned over thepast few weeks.

Student ability to consider criteria andconstraints; materials, shapes, andloads; and how these considerationshelp reduce the impacts ofearthquakes on people.

● TB p.71

● Twig Book
DQ4L2,
Reflect (TE
p.138)

Students describe one way that theirteam worked well
together.

Students think about what strategiesthey find useful when working withtheir peers.
● TB p.73

● Twig BookDriving Question 4: How can our understanding of earthquakes and materials help us build safer buildings?

g of where the energy o

ribe that maps can hel
es (4-ESS2-2).

ify a pattern involving
, earthquakes, and vol
P-4, CCC-1).

ribe that earthquakes a
ds along plate bounda
P-4, CCC-1).

for patterns as evidenc
CCC-1).

CA NGSS Assessment System

Twig Science supports teachers to deliver the three-dimensional learning required by the CA NGSS, providing a

three-dimensional assessment system that allows teachers to evaluate student attainment of the NGSS Performance

Expectations.

The assessment strategies measure students’ knowledge and ability, favor performance tasks over rote memorization, and

include multiple measures of performance, such as written assignments, collaborative engineering design challenges, and oral

presentations. There are frequent opportunities to assess student progress against the standards within each module. The

Module Assessment Overviews show where and how each standard is assessed.

The Twig Science CA NGSS assessment system includes diagnostic

Pre-Assessments (known as Pre-Explorations), Formative Assessments, rich

Performance Tasks, summative Multiple-Choice Assessments, and

summative, performance-based Benchmark Assessments, which were

developed in partnership with Stanford University’s SCALE team.

ccur at various strategic checkpoints throughout a Driving

Pre-Assessments (known as Pre-Explorations), Formative Assessme

Performance Tasks, summative Multiple-Choice Assessments, and

summative, performance-based Benchmark Assessments, which were

developed in partnership with Stanford University’s SCALE team.

Pre-Explorations

Pre-Explorations are quick grade-appropriate assessments that occur at various strategic checkpoints throughout a Driving

Question (Investigative Phenomenon). They assess students’ prior knowledge (grade-level progressions) and misconceptions of

the content, as well as students’ ability to understand and apply SEP’s and CCC’s.

Teachers collect student Pre-Exploration responses on the Pre-E

students clear up their misconceptions and gaps as you move thr

support at critical junctures.

The Teacher Edition provides a guide that will show you where t

you’ll be prompted to explicitly address any grade-level progre

time.

Driving Question 4: How can our understanding of earthquakes an
Formative Assessment (Informal Assessment)Key: Driving Question (DQ) Lesson (L) Teacher Edition (TE) Twig Book (TB)Reference Description

What’s being assessed?DQ4L1,
Reflect (TE
p.133)

Students write about or draw andlabel one feature of theirearthquake-resistant structuredesigns that reflects somethingthey’ve learned over thepast few weeks.

Student ability to consider criteria andconstraints; materials, shapes, andloads; and how these considerationshelp reduce the impacts ofearthquakes on people.

DQ4L2,
Reflect (TE
p.138)

Students describe one way that theirteam worked well
together.

Students think about what strategiesthey find useful when working withtheir peers.

1 
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Integrated and Cross-Curricular Enrichment
Research and Evidence Sources
From wild weather to trending technology, Twig Science 
Reporter brings the latest topical science news from around 
the world, encouraging students to:

• Inquire about current, relevant news stories
• Build connections between textbook topics and 

real-world wonder
• Explore real-life causes and eff ects
• Explain, demonstrate, and understand the importance of 

science in everyday life.

Discover the answers to curious questions and meet the 
craziest creatures with engaging, thought-provoking videos!

Recommended 
Trade Books
Use our recommendations—or 
replace with your own trade 
books—to provide expert writing 
models, prior knowledge, and 
content vocabulary.

www.twigsciencereporter.com

Twig Science Leveled Readers
High-interest, magazine-style leveled readers give students the opportunity 
to explore ideas in greater depth at their own pace while meeting real-
world scientists and engineers. They’re available in print and digital at four 
levels—On-Level, Above-Level, Below-Level, and English Learner—and are 
ideal for use in diff erentiated small-group reading time.

All leveled readers are also available in Spanish. Twig Science en Español 
readers recognize the validity of using a primary language to promote 
acquisition of a second language.

CHAPTER

2

We spend a lot of time in the lab. We study rocks. 
We create and test computer models of earthquakes. I 
interpret images of what the Earth looks like below the 
surface. These images have been produced with sound 
waves. They show me where faults are located. These 
faults could cause earthquakes. I also use information 
from drilling into the ground to learn about how the 
ground might respond in an earthquake.

Where do you do your work?

We are like detectives. We look for clues about the past 
in rocks. We study seismic waves. We do experiments 
and examine data to discover the source, size, and 
cause of seismic waves. They cause earthquakes. 

Many different kinds of scientists study the Earth’s 

activity in and around the Ring of Fire� Volcanologists

study volcanoes� Seismologists study earthquakes� They 

look at movements, or energy waves, in the Earth’s crust�

Let’s find out more from seismologist Dr. Rebecca Bell.

STEM CAREER

MEET A SEISMOLOGIST

What does a seismologist do?

Dr. Rebecca Bell

16

EARTHQUAKE 
PROOFING:
WHAT’S 
THE COST?

CHAPTER

3

When it comes to earthquakes, there’s good news and 

there’s bad� Remember those ancient myths? The good 

news is we’ve learned a lot about earthquakes since then�

Scientists near you are putting this know-how to work�

22

1. Exploring Phenomena
Build curiosity about a phenomenon
—students will discover what we 
know and how we know it.

2. STEM Career
Introduce students to professionals 
working in STEM careers in 
fascinating interviews with real 
scientists and engineers.

3. Real-World Connection
Connect students’ learning to the 
real world—showing why they 
should care about a phenomenon 
and how it aff ects them.  

CHAPTER

1

Today, the idea that loud noises can cause an earthquake 

makes us laugh� But long ago, people believed it could� In 

ancient times, people didn’t have scientific explanations for 

what happened in the natural world� Still, they needed to 

make sense of natural disasters—like earthquakes—that could 

wipe out a whole town in a matter of minutes� So they came 

up with some pretty way-out explanations�

THE CURIOUS SCIENTIST

It’s an 
EARTHQUAKE!! Nah, it’s just that 

rock band next door 
practicing again.

2

English Learners

1 . 1 Museum of Leafology

by Wiley Blevins

Our
Le fy
Friends
Le fy

Guided Reading G
ATOS Level 1.3OL

1001

Below-Level

by Wiley Blevinsby Wiley Blevins

Our
Le fy
Friends
Le fy
Friends
Le fyLe fy

1 . 1 Museum of Leafology

by Wiley Blevins

Our
Le fy
Friends
Le fy

Guided Reading G
ATOS Level 1.3OL

1001

Above-Level

by Wiley Blevinsby Wiley Blevins

Our
Le fy
Friends
Le fy
Friends
Le fyLe fy

1 . 1 Museum of Leafology

by Wiley Blevins

Our
Le fy
Friends
Le fy

Guided Reading G
ATOS Level 1.3OL

1001

On-Level

+ Spanish

by Wiley Blevinsby Wiley Blevins

Our
Le fy
Friends
Le fy
Friends
Le fyLe fy

1 . 1 Museum of Leafology

by Wiley Blevins

Our
Le fy
Friends
Le fy

Guided Reading G
ATOS Level 1.3OL

1001

1 . 1 El museo de la plantología

Wiley Blevins

Nuestras
amigas
verdes

1001

ESPAÑOL

AL

EL

BL

OL

Bonus:
REPORTER
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See how these features help Twig Science score highly on rubrics such as 
NextGen TIME on the evaluations rubric page at www.twigscience.com

3-D Science Alignment

Built for 3-D Science
Twig Science was designed from the ground up for three-dimensional 
science by award-winning STEM education specialists. 
Highlights of Twig Science include:

• Phenomena and 3-D Performance Expectation bundles, 
including Engineering, Environmental Principles, Earth 
Science, Life Science, and Physical Science.

• Coherence, progressions, and spiral review within 
grade-level modules and across the program to deepen 
understanding and identify interventions.

• Three-dimensional lessons and assessments that clearly 
outline the dimensions applied. 

• Phenomena and Investigative Problems at the heart 
of each module, with grade-level Scope and Sequence 
tables that show how the dimensions fl ow and build in 
sophistication across each grade. 

• Module overviews that tell the story of how students 
apply the three dimensions in a module, with Driving 
Questions that scaff old their learning journeys.

GRADE
NGSS TOPIC 
ARRANGEMENTS MODULE MODULE PHENOMENON CORE PERFORMANCE EXPECTATIONS

GRADE K Interdependent Relationships in 
Ecosystems

My Big Nature 
Adventure

Different plants and animals live in different 
places.

K-LS1-1, K-ESS3-1

Forces and Interactions; 
Engineering Design

Marble Run 
Engineer

What happens when we push, pull, and drop 
objects? How can we change their speed and 
direction?

K-PS2-1, K-PS2-2, K–2-ETS1-1

Weather and Climate; 
Engineering Design

Be Prepared How do we observe weather and collect data to 
describe weather patterns over time?

K-ESS2-1, K-ESS3-2, K-PS3-1, K-PS3-2, 
K–2-ETS1-1, K–2-ETS1-2, K–2-ETS1-3

Interdependent Relationships in 
Ecosystems

I Can How can I protect the environment from changes 
that harm it?

K-ESS2-2, K-ESS3-3, K–2-ETS1-1

GRADE 1 Structure, Function, and 
Information Processing; 
Engineering Design

Museum of 
Leafology

How are all plants alike and how are they 
different?

1-LS1-1, 1-LS3-1, K–2-ETS1-1,
K–2-ETS1-2, K–2-ETS1-3

Waves; Structure, Function, 
and Information Processing; 
Engineering Design

Animal Reporters How do animals use their body parts, communicate 
with their young, and make sounds?

1-LS1-2, 1-LS3-1, 1-PS4-1, 1-PS4-4,
K–2-ETS1-1, K–2-ETS1-2

Waves Shadow Town Why is the town of Rjukan in a shadow? 1-PS4-2, 1-PS4-3

Space Systems Patterns in the Sky What patterns do we observe in the sky? 1-ESS1-1, 1-ESS1-2

GRADE 2 Earth’s Systems My Journey West How can we understand and describe the land and 
water on Earth?

2-ESS2-2, 2-ESS2-3

Structure and Properties of 
Matter; Engineering Design

Master of 
Materials

How can we describe materials as different from one 
another and understand how their properties relate 
to their use?

2-PS1-1, 2-PS1-2, 2-PS1-3, 2-PS1-4, 
K–2-ETS1-2, K–2-ETS1-3

Earth’s Systems; 
Engineering Design

Save the Island How do natural processes shape the Earth? 2-ESS1-1, 2-ESS2-1, K–2-ETS1-1, K–2-ETS1-2

Interdependent Relationships in 
Ecosystems; Engineering Design

A Garden for Life How do living things in an environment depend on 
one another and what do they need to grow?

2-LS2-1, 2-LS2-2, 2-LS4-1,
K–2-ETS1-1, K–2-ETS1-2 

GRADE 3

GRADE 4

GRADE 5

GRADE 6

NGSS Framework Alignment

GRADE
NGSS TOPIC 
ARRANGEMENTS MODULE MODULE PHENOMENON CORE PERFORMANCE EXPECTATIONS

GRADE K

GRADE 1

GRADE 2

GRADE 3

GRADE 4

GRADE 5

GRADE 6

NGSS Framework Alignment

“After teaching for 27 years, Twig Science has 
brought the spark back into teaching for me …  

How lucky I am to be part of this.”
—Third-grade teacher

GRADE
NGSS TOPIC 
ARRANGEMENTS MODULE MODULE PHENOMENON CORE PERFORMANCE EXPECTATIONS

GRADE K

GRADE 1

GRADE 2

GRADE 3 Forces and Interactions; 
Engineering Design

The Ultimate 
Playground

How are objects affected by the forces of push and 
pull?

3-PS2-1, 3-PS2-2, 3-PS2-3, 3-PS2-4, 
3–5-ETS1-1, 3–5-ETS1-2, 3–5-ETS1-3

Inheritance and Variation of 
Traits

Welcome to the 
Biodome

How do plants’ and animals’ life cycles help them 
survive?

3-LS1-1, 3-LS2-1, 3-LS3-1, 3-LS4-2

Interdependent Relationships in 
Ecosystems

How to Survive an 
Ice Age

What is the relationship between an organism and 
its environment?

3-LS3-2, 3-LS4-1, 3-LS4-3, 3-LS4-4

Weather and Climate Weather Warning 
HQ

What is the weather like around the world? 3-ESS2-1, 3-ESS2-2, 3-ESS3-1,
3–5-ETS1-1, 3–5-ETS1-2

GRADE 4 Energy; Engineering Design Egg Racers What happens to energy when objects collide? 4-PS3-1, 4-PS3-3, 3–5-ETS1-3

Energy; Engineering Design Sparks Energy, Inc. How do people produce and transfer energy for their 
use?

4-ESS3-1, 4-PS3-2, 4-PS3-4,
3–5-ETS1-1, 3–5-ETS1-2

Earth’s Systems Time-Traveling 
Tour Guides

How have weathering and erosion sculpted some 
of Earth’s most interesting landscapes?

4-ESS1-1, 4-ESS2-1, 4-ESS2-2, 4-ESS3-2, 
3-5-ETS1-2

Earth’s Systems; Engineering 
Design

Earthquake 
Engineering

How can we reduce the damage caused by 
earthquakes?

4-PS4-1, 4-ESS2-2, 4-ESS3-2, 
3–5-ETS1-1, 3–5-ETS1-2, 3–5-ETS1-3

Waves; Structure, Function, and 
Information Processing

Super Survivors How do the many parts of my body work together to 
help me live in the world? Communication involves 
transferring information through waves or signals.

4-LS1-1, 4-LS1-2, 4-PS3-2, 4-PS4-1,
4-PS4-2, 4-PS4-3, 3–5-ETS1-3

GRADE 5 Structure and Properties of 
Matter; Engineering Design

Matter Mysteries 
Hotline

What is matter made of? 5-PS1-1, 5-PS1-2, 5-PS1-3, 5-PS1-4, 
3–5-ETS1-3

Matter and Energy in Organisms 
and Ecosystems

Yellowstone: 
Uncovered

How do matter and energy move through an 
ecosystem?

5-LS1-1, 5-LS2-1, 5-PS3-1

Earth’s Systems; Engineering 
Design

H2O Response 
Team

Why do some places lack fresh water and what can 
we do to protect it?

5-ESS2-1, 5-ESS2-2, 5-ESS3-1, 
3–5-ETS1-1, 3–5-ETS1-2, 3–5-ETS1-3

Space Systems Galactic 
Guidebook

What patterns do we notice when we observe the 
sky?

5-PS2-1, 5-ESS1-1, 5-ESS1-2 

GRADE 6 Structure, Function, and 
Information Processing; 
Engineering Design

BioTech Systems 
Worldwide

How do human body systems and subsystems 
work together?

MS-LS1-1, MS-LS1-2, MS-LS1-3, MS-LS1-8, 
MS-ETS1-1, MS-ETS1-2

Weather and Climate; Energy; 
Engineering Design

Destination 
Everywhere!

Weather and climate vary around the world, but we 
can use science and past trends to predict them.

MS-ESS2-4, MS-ESS2-5, MS-ESS2-6, MS-PS3-3, 
MS-PS3-4, MS-PS3-5, MS-ETS1-1, MS-ETS1-3

Growth, Development, and 
Reproduction of Organisms

The Red List How do the environment and genetics affect 
animals and plants?

MS-LS1-4, MS-LS1-5, MS-LS3-2,
MS-ETS1-1, MS-ETS1-2

Weather and Climate; Human Cities of the How can we reduce harmful impacts on the 
environment in the places where people live?

MS-ESS3-3, MS-ESS3-5, MS-LS1-4, MS-LS1-5,
MS-ETS1-1, MS-ETS1-2, MS-ETS1-3, MS-ETS1-4

NGSS Framework Alignment

GRADE
NGSS TOPIC 
ARRANGEMENTS MODULE MODULE PHENOMENON CORE PERFORMANCE EXPECTATIONS

GRADE K

GRADE 1

GRADE 2

GRADE 3

GRADE 4

GRADE 5

GRADE 6

NGSS Framework Alignment

 3-D SCIENCE TOPICS

 3-D SCIENCE TOPICS
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Pacing and Planning
Twig Science is a fl exible STEM program that can be delivered through the Full Course 
or the Fast Track Course and in-class, remotely, or in hybrid. Each of these tracks covers 
every Performance Expectation using a variety of activities—only the pacing changes.

FULL COURSE
RESOURCES

MATERIALS FAST TRACK COURSE

LESSON PAGE SUGGESTED 
PACING TEACHER TWIG SCIENCE LAB KITS BLOCK SUGGESTED 

PACING LESSONS/ACTIVITIES

EN
G

A
G

E 1 My House Collapsed!

6 45 min

• Family Outreach Letter 1
• Natural Disasters video
• Optional: Natural Disasters visual
• Criteria and Constraints 1 visual
• Earthquakes, Tsunamis, and 

Volcanoes Prior-Knowledge Read-
Aloud

• Earthquake Engineering Trailer 
video

• Newspaper
• Tape
• Scissors
• Optional: Camera

1
10 min

Sections from My House Collapsed!
•
•

EX
PL

O
RE 2 Making Waves

12 45 min

• Raindrop video • Plastic tub to hold 
water

• Water
• Rock
• Optional: Computer 

or tablet for each 
student

• Safety goggles

40 min

Sections from Making Waves
•
•
•
•
•
•
•

EX
PL

A
IN

 3 Learning the Ropes
20 45 min

• Waves visual
• Waves Summary visual

• Jump ropes
• Meter sticks
• Masking tape 2 25 min

Sections from Learning the Ropes
•
•
•

EL
A

BO
RA

TE 4 Rocks and Ducks

28 45 min

• Making Waves interactive • Computer or tablet 
for each pair

25 min

Sections from Rocks and Ducks
•
•
•
•

EV
A

LU
A

TE

5
How Big Was That Earthquake?

34 45 min

• Earthquake Patterns Progress 
Tracker

• Seismometer 6 
app, installed on a 
smartphone or tablet

PR
E-

EX
PL

O
RA

TI
O

N 3
30 min

Sections from How Big Was That Earthquake?
•
•
•
•
•
•

Scientist and Engineer Investigation Experience: Scientist and Engineer Investigation Experience:

Digital Investigation Hands-On Investigation Video Investigation Reading for Evidence Assessment Digital Investigation Hands-On Investigation Video Investigation Reading for Evidence Assessment

Overview: Fast Track Course*Overview: Full Course
xxxxDriving Question 1 How are waves involved in earthquakes?

xxxxDriving Question 1 How are waves involved in earthquakes?

Background Knowledge

Glossary

Model Lessons

Professional Learning

Professional Learning

Earthquake Engineering Trailer video

Making Waves interactive 

Earthquakes
For a long time, people didn’t know 
what caused earthquakes. In ancient 
Japanese mythology, the cause was 
said to be a giant catfish moving 
around in the mud underneath Japan. 
In North America, it was the movement 
of the turtle shell on which the planet 
was said to rest. An ancient Greek 
philosopher suggested that Earth was 
floating on a large ocean, and was 
shaken during storms.

Earthquakes, Tsunamis, and Volcanoes 
Prior-Knowledge Read- Aloud 

Resource Highlights

The Full Course is recommended for mastery of the Performance Expectations.
The Fast Track Course delivers the Oklahoma Academic Standards for Science at an accelerated pace.

*Fast Track lessons/activities are identified by 
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FULL COURSE
RESOURCES

MATERIALS FAST TRACK COURSE

LESSON PAGE SUGGESTED 
PACING TEACHER TWIG SCIENCE LAB KITS BLOCK SUGGESTED 

PACING LESSONS/ACTIVITIES

EN
G

A
G

E 1 My House Collapsed!

6 45 min

•
•
•
•
•

•

•
•
•
•

1
10 min

Sections from My House Collapsed!
• Introduce the Module
• Formative Assessment

EX
PL

O
RE 2 Making Waves

12 45 min

• •

•
•
•

•

40 min

Sections from Making Waves
• Discuss the KLEW Charts 
• Demonstrate Waves—Drop a Rock in Water
• Observe the Video
• Introduce the Activity
• Draw a Wave Model
• Share Models and Explanations
• Connect Today’s Learning to SEP-2—Developing and Using Models

EX
PL

A
IN

 3 Learning the Ropes
20 45 min

•
•

•
•
• 2 25 min

Sections from Learning the Ropes
• Introduce the Activity
• Create Waves
• Discuss Observations

EL
A

BO
RA

TE 4 Rocks and Ducks

28 45 min

• •

25 min

Sections from Rocks and Ducks
• Explore Waves with the Interactive 
• Discuss the Interactive
• Discuss Findings
• Formative Assessment

EV
A

LU
A

TE

5
How Big Was That Earthquake?

34 45 min

• •

PR
E-

EX
PL

O
RA

TI
O

N 3
30 min

Sections from How Big Was That Earthquake?
• Demonstrate the Seismometer 6 App 
• Introduce the Close Reading 
• Close Read
• Connect Today’s Learning to the Driving Question 
• Pre-Exploration
• Use the Pre-Exploration

Scientist and Engineer Investigation Experience: Scientist and Engineer Investigation Experience:

Digital Investigation Hands-On Investigation Video Investigation Reading for Evidence Assessment Digital Investigation Hands-On Investigation Video Investigation Reading for Evidence Assessment

Overview: Fast Track Course*Overview: Full Course
xxxxDriving Question 1 How are waves involved in earthquakes?

xxxxDriving Question 1 How are waves involved in earthquakes?

Background Knowledge

Glossary

Model Lessons

Professional Learning

Professional Learning

Earthquake Engineering Trailer video

Making Waves interactive 

Earthquakes

Earthquakes, Tsunamis, and Volcanoes 
Prior-Knowledge Read- Aloud 

Resource Highlights

The Full Course is recommended for mastery of the Performance Expectations.
The Fast Track Course delivers the Oklahoma Academic Standards for Science at an accelerated pace.

*Fast Track lessons/activities are identified by 
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FULL COURSE
RESOURCES

MATERIALS FAST TRACK COURSE

LESSON PAGE SUGGESTED 
PACING TEACHER TWIG SCIENCE LAB KITS BLOCK SUGGESTED 

PACING LESSONS/ACTIVITIES

EN
G

A
G

E 1 My House Collapsed!

Students watch a video to engage them in thinking about natural disasters and then 
construct as tall a building as they can out of newspapers. The Module Investigative 
Problem is introduced, and students listen to a text to activate prior knowledge.

6 45 min

•
•
•
•
•

•

•
•
•
•

1
10 min

Sections from My House Collapsed!
•
•

EX
PL

O
RE 2 Making Waves

Students learn about waves to prepare them for understanding seismic waves. They 
observe a teacher demonstration and a video about waves, then draw and write 
explanations of what they observed. They share, discuss, and revise their visual models.

12 45 min

• •

•
•
•

•

40 min

Sections from Making Waves
•
•
•
•
•
•
•

EX
PL

A
IN

 3 Learning the Ropes

Students look at images of waves and discuss their similarities and differences before 
learning the abstract concepts of amplitude and wavelength by shaking ropes.

20 45 min

•
•

•
•
• 2 25 min

Sections from Learning the Ropes
•
•
•

EL
A

BO
RA

TE 4 Rocks and Ducks

Students review what they have learned about waves, wavelength, and amplitude in 
previous lessons. They use an interactive to explore the connection between wave amplitude 
and amount of energy transfer, then discuss and explain their observations.

28 45 min

• •

25 min

Sections from Rocks and Ducks
•
•
•
•

EV
A

LU
A

TE

5
How Big Was That Earthquake?

Students observe a demonstration that illustrates the concept that earthquakes transfer 
energy to the ground as waves. They then read an informational text to learn about the size 
or magnitude of earthquakes and fill in a magnitude scale chart.

34 45 min

• •

PR
E-

EX
PL

O
RA

TI
O

N 3
30 min

Sections from How Big Was That Earthquake?
•
•
•
•
•
•

Scientist and Engineer Investigation Experience: Scientist and Engineer Investigation Experience:

Digital Investigation Hands-On Investigation Video Investigation Reading for Evidence Assessment Digital Investigation Hands-On Investigation Video Investigation Reading for Evidence Assessment

Overview: Fast Track Course*Overview: Full Course
xxxxDriving Question 1 How are waves involved in earthquakes?

xxxxDriving Question 1 How are waves involved in earthquakes?

Background Knowledge

Glossary

Model Lessons

Professional Learning

Professional Learning

Earthquake Engineering Trailer video

Making Waves interactive 

Earthquakes

Earthquakes, Tsunamis, and Volcanoes 
Prior-Knowledge Read- Aloud 

Resource Highlights

The Full Course is recommended for mastery of the Performance Expectations.
The Fast Track Course delivers the Oklahoma Academic Standards for Science at an accelerated pace.

*Fast Track lessons/activities are identified by 

2

Student and teacher materials 
listed lesson by lesson

Accelerated pacing

Fast Track includes a 
variety of activity types

Resources for each 
lesson accessible 
in pre-prepared 
Presentation View 
via digital pathway

Color-coded 5E 
chapter structure

Suggested pacingMulti-modal science and 
engineering experiences

Fast Track covers every module 
Performance Expectation

Remote/hybrid options 
cover every Performance 
Expectation

Clear correspondence 
between in-class, remote, 
and hybrid instruction
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Lessons that Spark 3-D Learning

LESSON PREPARATIONRESOURCESOVERVIEW

LESSON

X
LESSON

1

Spark 5 min  Students review the criteria and constraints and the design rubric for their engineering design.

Investigate 20 min  Student teams continue to work on their designs, altering them according to their �ndings and 
re�ections from the previous lessons. 

Report 8 min  Students share questions, concerns, and ideas about their structures in a class discussion, 
brainstorming answers and solutions.

Connect 5 min  Students are reminded that communicating with peers and revising ideas are both important parts 
of engineering design.

Reflect 7 min  Students complete sentence frames about their redesigns in their Twig Books.

STANDARDS

3-D SCIENCE STANDARDS
PE 4-ESS3-2 Generate and compare multiple solutions to reduce the impacts of 

natural Earth processes on humans

3–5-ETS1-1 De�ne a simple design problem re�ecting a need or a want that 
includes speci�ed criteria for success and constraints on materials, time, or cost

3–5-ETS1-2 Generate and compare multiple possible solutions to a problem based 
on how well each is likely to meet the criteria and constraints of the problem

3–5-ETS1-3 Plan and carry out fair tests in which variables are controlled and 
failure points are considered to identify aspects of a model or prototype that 
can be improved

DCI ETS1.A De�ning Engineering Problems

ETS1.B Developing Possible Solutions

SEP SEP-1 Asking Questions and De�ning Problems

SEP-3 Planning and Carrying Out Investigations

Students will:

• Begin the second stage of the 
Performance Task, revising 
designs based on the results of 
previous tests and designing a 
stable structure to meet given 
criteria and constraints

• Discuss design ideas with peers.

3-D LEARNING OBJECTIVES

Digital 

• Family Outreach Letter 6
• Materials Order Form handout 

(introduced in Driving Question 
4, Lesson 1)

• Criteria and Constraints 3 visual
• Earthquake-Resistant Design 

Rubric visual
• Earthquake Safety Progress 

Tracker

Student

For each student:

• In kit: Safety goggles (if students 
start building their structures)

Building materials used in 
Driving Question 4, Lesson 1:

• In kit: Aluminum foil, 
cardboard, craft sticks, foam 
sheets, modeling clay, paper 
clips, pipe cleaners, straws, 
string, toothpicks

• Glue, mini marshmallows, 
newspaper, paper, pencils, 
spaghetti, clear tape

Final Little Changes Driving Question 6
How can we redesign our buildings to 
make them safer during earthquakes?

Print out the Family Outreach Letter 6 (1 per student) to give to 
students at the beginning of class. You may also email a copy to 
parents or guardians.

This letter provides families with an overview of the second 
Engineering Design Challenge and suggests questions families can ask 
students as they discuss the videos of their revised buildings.

Review your notes from previous build lessons to recall students’ 
previous structures.

Reassemble the store from Driving Question 4, Lesson 1 so that 
students may look at materials before ordering them.

Print out new Materials Order Form handouts (1 per team).

Review the budget from Driving Question 4, Lesson 1. If you think $60 
(or the amount you initially changed it to) was too high or too low, 
change it to a value you think is more appropriate.
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Final Little Changes

Review the Rubric
Display and review the Criteria and Constraints 3 visual.
Display and review the Earthquake-Resistant Design Rubric visual. Remind them 
that they used this rubric to self-assess at the end of Driving Question 4, Lesson 3. 
Point out that this rubric has a new category, “Poster,” that they will focus on later.

Introduce the Activity
In their teams from the previous build, students will alter their designs according to 
their findings, discussions, and reflections from the past few lessons. In subsequent 
lessons, they will build and test their designs. As before, there will be a prize for the 
team whose structure survives the most tests and costs the least.

They will purchase materials from the store as before, and, if they have time, they 
can start building their revised structure today.

Give a Materials Order Form handout to each team.

Review Structure Designs
Have students review the table they filled out on page 91 of their Twig Books in 
Driving Question 5, Lesson 4 and discuss the changes and improvements they’d like 
to make to their designs.

Ask them to draw their 
new design on page 95 in 
their Twig Books.

Circulate and assess 
their ideas. 

• What changes did you 
decide to make? Why?

• Does your design still have 
weaknesses? How could 
you fix them?

• How did you choose your materials? What are their properties?
Explain that if teams want to start building their structures, they should go to the 
store and hand over their order forms. Check the math on the lists and dispense the 
requested items if it is correct. If it is not, ask students to revise their calculations.

Collect the order forms at the end of the activity and double-check all student 
calculations. 

Prepare for the Report
Identify teams with concerns that might benefit from class discussion.

Investigate 20 min

Improve Designs • Look over the table you filled out on page 90. Think about 
everything you’ve learned, discovered, and discussed about engineering for earthquake 
safety. With your team, revise your last design for a structure that meets all the Criteria 
and Constraints. Draw your new design and label changes made.

Drawings will vary, but good redesigns will consider insights from 
the table and apply knowledge about the ongoing process of 
designing solutions, which should better meet the criteria and 
constraints.

95

LESSON

Final Little Changes1 · Hands-On ·
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Twig Book, p.95

English Learners
Offer extra time for ELs to 
refamiliarize themselves with 
the rubric. Clarify any terms as 
needed. Help students bridge 
from their own language and 
concepts to the formal criteria 
outlined in the rubric.

Special Needs
Executive Functioning
Scaffold for students who 
need assistance by checking in 
with them 1-on-1 about their 
table from Driving Question 5, 
Lesson 4. Have them verbalize 
how it will assist their redesign 
and answer any questions they 
may have. 

5 min

Fact Board

Earthquake Fact of the Day:
• In 1958, an earthquake 

occurred in Alaska’s remote, 
sparsely-populated Lituya 
Bay. The resulting tsunami 
was 100 feet high, the 
highest tsunami wave 
ever recorded.

Safety

Students should take care 
when breaking materials, e.g., 
spaghetti, and when applying 
forces and loads. Remind them to 
wear safety goggles and to hold 
the materials away from their 
faces and their classmates’ faces. 

Remind students never to eat 
any of the materials or put 
anything in their mouth. 
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EXPLORE
LESSON

X
Report

LESSON

1

Discuss Design Challenge
Invite students to share questions, concerns, and ideas about their structures for 
class discussion. Have the class brainstorm together to propose solutions 
and answers.

Connect Today’s Learning to DCI ETS1.B—
Developing Possible Solutions
Summarize the ideas shared during the Report. Remind students that 
communicating with peers and revising ideas are both important parts of 
engineering design. Explain that scientists and engineers communicate with their 
teammates (colleagues), but also communicate with researchers all over the world. 
Emphasize that sharing ideas and receiving feedback from others during the 
engineering design process helps improve designs.

Explain that, in the next lesson, students will receive the materials they ordered and 
begin to build their revised structures (if they have not already started).

Formative Assessment
Have students complete the 
sentence frames on page 96 in 
their Twig Books.

Use the Formative 
Assessment
Read students’ responses and 
determine how well students 
are incorporating ideas and 
vocabulary related to materials, 
shapes, and loads. Look for 
evidence that students are using 
results from prior class research 
and tests to identify failure points and address them.

If needed, take some time during the next lesson to remind students to refer to 
their notes from previous lessons and incorporate these ideas and vocabulary 
into their work.

Connect 5 min

Reflect 7 min

The  in my redesign is like my first design because

 .

  

The  in my redesign is unlike my first design because 

 . 

I made this change because 

 .

Reflect

Construct Explanations • Fill in the blanks.

Answers will vary, but should 
highlight considerations of 
materials, structure, or shape, and 
be explained with insight gained 
from testing previous designs. 

96

LESSON

1

Driving Question 6 | Lesson 1

Twig Book, p.96

English Learners
Provide support as students 
complete the sentence frames in 
their Twig Books.

Substantial Support
(Emerging Proficiency)
Read aloud the sentence frames 
and have students repeat. List 
key words on the board related 
to the activity and review them. 
Work with students to verbalize 
their answer to each part of 
the frame, offering vocabulary 
support before writing.

Moderate Support
(Expanding Proficiency)
Have students work with a partner 
to complete each frame orally first 
to clarify their ideas before writing.

Light Support
(Bridging Proficiency)
Have students share their 
completed sentence frames 
with a partner to get feedback 
on their ideas. Prompt them to 
revise, as needed.

8 min

Driving Question 6 | Lesson 1

Driving Question 
Modules feature a series of real-world problems 
that students discuss and investigate.

3-D Standards
Color-coded text indicates 
which standards each lesson 
addresses.

Lesson Breakdown 
Clear overview of structure 
and timings for easy planning.

Lesson Icons
Icons indicate lesson types—
in this case, a hands-on lesson.

Resource Lists
Digital and teacher resources 
listed for every session.

Lesson Preparation
Everything the teacher needs to know in 
advance to deliver high-quality 3-D instruction.

Universal Access
Sidebar scaff olds for special needs, intervention, 
English Learner, and honors/advanced.

Twig Book Thumbnails
Corresponding student 
sessions and page numbers.

Diff erentiated English Learner Support
Scaff olds for Emerging, Bridging, and 
Expanding levels of language profi ciency.

Assessment Guides
Assessment opportunities 
clearly marked in the text.
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Teacher Support and Professional Learning
Twig Science easily unpacks 3–D Science with on-demand professional learning, 
model lesson videos, and easy-to-use Teacher Editions.

4

How do plants use their parts to grow and survive?
DRIVING 

QUESTION

2

Reproduction
The process through 
which living things 
produce young, or 
offspring, to keep their 
species alive. Different 
species reproduce in 
different ways.

Flower
The often brightly 
colored parts of plants 
that bear seeds to 
make new plants. All 
flowers have male 
and female parts that 
are needed to make 
more plants through 
reproduction. 

Glossary Terms Why does a plant have leaves?
Leaves absorb light from the Sun and carbon dioxide from 
the air. The plant uses light to convert carbon dioxide and 
water into food. This process is called photosynthesis. 
Plants are the only living things that can make their own 
food in this way. 

Why does a plant have flowers?
Flowers are the parts of a plant that reproduce. Flowers 
produce seeds, which can grow into new plants.

Why does a plant have fruit?
Fruits protect seeds, and their sweet taste encourages animals to 
eat them and spread the seeds where they can grow.

Model Lesson Videos
Short fi lms that 
demonstrate 
teaching three-
dimensional 
practices, topics, 
and investigations.and investigations.

Teacher and Administrator
Observations
Built into every Twig Science 
Teacher Edition, “Look 
fors” support educators in 
understanding what success 
with 3–D science looks like in the 
classroom.

In-Person and Webinar 
Training
Our specialist 
team is there to 
provide support 
in-person and/or 
online for technical, 
implementation, and 
science-topic training.

Full Course and Fast Track
Twig Science gives you fl exibility to teach the Full Course 
and/or Fast Track—targeting Performance Expectations 
via a variety of multi-modal investigation types.

While the Twig Science Full Course is recommended for 
mastery of the Performance Expectations, the Fast Track 
Course delivers 3–D science at an accelerated pace.

online for technical, 
implementation, and 
science-topic training.

Stanford SCALE Advanced Training Courses
Teacher training workshops consisting of a series of Advanced Professional Learning 
courses on topics integral to 3-D instruction.

SCALE Advanced Professional Learning                                      

Deep Dive into 
Instructional Shifts
• Examine how shifts in standards 

lead to instructional shifts
• Explore the three dimensions 

of the 3-D science
• Describing and categorizing 

classroom-based Science and 
Engineering Practices 

• Analyzing learning progressions 
for Disciplinary Core Ideas

• Identifying scientifi c examples in 
relation to Crosscutting Concepts 

• Consider how phenomena are 
used as a vehicle for sense-making 
in Twig Science

• Refl ect on how to use Twig 
Science to shift your science 
instruction toward 3-D learning

• Learn how to teach a Twig Science 
lesson using the Digital Platform

Equitable Instruction

• Examine research on achievement 
and opportunity gaps to review 
why equitable instruction 
is important in the science 
classroom

• Examine the equity goals of 3-D 
science

• Explore strategies to create 
more equitable, student-centered 
classrooms, including:
◦ Creating identity-safe learning 

environments that develop the 
whole child

◦ Using culturally responsive and 
equity-minded teaching in the 
science classroom

◦ Diff erentiating 3-D instruction 
◦ Applying an Equity and Assets-

based Perspective 
◦ Leveraging group work to 

transfer responsibility to 
students

• Consider how to make your 
classroom and instructional 
practices more equitable

3-D Classroom Science 
Language and Literacy
• Explore importance of developing 

scientifi c literacy in the 3-D 
science classroom

• Examine research on impact of 
science talk on learning

• Review and practice strategies for 
supporting language development, 
with a focus on Twig Language 
routines including:
◦ Facilitating and supporting 

eff ective science discussions 
◦ Helping students make their 

oral and written language 
“Stronger and Clearer”

◦ Using the language routine 
of “Collect and Display” to 
capture and build on student 
language use

• Consider how to use science 
language routine for formative 
assessment purposes

• Align Science and Engineering 
Practice to language development

• Plan how to use Twig Language 
Routines and additional strategies 
to increase and capture science 
talk in your classroom 

Every module kicks off  with a short teacher introduction 
fi lm, giving an overview of the Anchor Phenomenon or 
Investigative Problem, the sequence of learning, and how the 
standards bundles (Performance Expectations) are addressed.

Our professional learning materials include teacher 
background information for every module, unpacking the 
science in bite-sized chunks, and a digital guide to the Science 
and Engineering Practices and Crosscutting Concepts.
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