
Knowledge Building + High-Quality Curriculum

At the Heart of PhD Science®

•  It’s a K–5 curriculum with rich, authentic phenomena 
that weaves together a coherent storyline.

•  Students practice the skills and processes that 
scientists and engineers use and apply their content 
learning through hands-on investigations.

•  The learning is student led with students asking 
questions and engaging in scientific discourse.

•  Teachers are fully supported in this joyfully rigorous 
curriculum.
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PHENOMENON-BASED STORYLINES
PhD Science lays the foundation for student engagement and success in science. With a coherent storyline across 
all lessons, lesson sets, modules, and grade levels, the curriculum empowers students to build deep knowledge and 
understanding of scientific concepts as they make sense of rich, authentic real-world phenomena. Students build 
their science knowledge through award-winning books, art, and other cross-content connections.

NOTES

Module Map

Physical Science Focus Earth Science Focus Life Science Focus Engineering Focus

Inspiring students to wonder about the world and 
empowering them to make sense of it.

Learn more at greatminds.org/science

LEVEL MODULE 1 MODULE 2 MODULE 3 MODULE 4

3

Title Weather and Climate Survival and Change Traits Forces and Motion

Anchor 
Phenomenon Petra World Heritage Site Flooding Butterfly Survival Over Millions of Years Individual Variation in 

Humpback Whales Motion in Space

Driving 
Question

How can we protect people in Petra 
from flooding?

How do butterflies survive over time 
in a changing environment?

What makes an individual humpback 
whale unique?

Why do objects move differently 
in space than they do on Earth?

4

Title Earth Features Energy Sense and Response Light and Communication

Anchor 
Phenomenon Formation of Grand Canyon Features Windmills at Work The Elephant’s Ability to Sense Distant 

Rainstorms
Visibility of and Communication to 
Howland Island

Driving 
Question

How did the Grand Canyon’s 
features form? How do windmills change wind to light? How do elephants sense rainstorms 

from more than 100 miles away?
Why couldn’t Amelia Earhart find 
Howland Island?

5

Title Changes in Matter Ecosystems Earth Systems Orbit and Rotation

Anchor 
Phenomenon

Changes to the Statue of Liberty’s 
Appearance Mangrove Trees Planted in Hargigo Balinese Rice Farming Views from Earth and Space

Driving 
Question

What caused the Statue of Liberty 
to change over time?

How did planting mangrove trees solve 
the problem of hunger in Hargigo?

How has Balinese rice farming endured 
for 1,000 years?

How can we explain our observations 
of the Sun, the Moon, and stars  
from Earth?

Module Map
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LEVEL MODULE 1 MODULE 2 MODULE 3 MODULE 4

K

Title Weather Pushes and Pulls Life Environments

Anchor 
Phenomenon Cliff Dwellings at Mesa Verde Tugboats Moving Cargo Ships Life in the Mojave Desert Life in a Longleaf Pine Forest

Driving 
Question

How did the cliff dwellings at Mesa 
Verde protect people from the weather?

How do tugboats move cargo ships 
through a Harbor?

How is Mara different from the 
Wonderland of Rocks?

Why are gopher tortoises 
disappearing?

1

Title Survival Light Sound Sky

Anchor 
Phenomenon Life at a Pond Wayang Shadow Puppetry The Recycled Orchestra of Cateura Polynesian Navigation

Driving  
Question

How do pond plants and pond animals 
survive in their environment?

How do puppeteers use light to tell 
stories during wayang shows?

How does the Recycled Orchestra  
make music?

How did the Polynesians use 
observations of the Sun, stars, and the 
Moon to navigate from island to island?

2

Title Matter Earth Changes Plants Biomes

Anchor 
Phenomenon Birds Building Nests Transformation of Surtsey Plant Recovery Around Mount  

St. Helens
Environments on and below Mount 
Everest

Driving  
Question

Why do different kinds of birds use 
certain materials to build their nests?

How can the island of Surtsey change 
shape over time?

How did local plants recover after the 
eruption of Mount St. Helens?

Why do so many kinds of plants and 
animals live below Mount Everest but so 
few live on it?

Inspiring students to wonder about the world and 
empowering them to make sense of it.Module Map

Physical Science Focus Earth Science Focus Life Science Focus

Learn more at greatminds.org/science

APPENDIX B MODULE STORYLINE

Module Storyline

500

 ANCHOR PHENOMENON INTRODUCTION  

  LESSON 1  

Where we are
Anchor Phenomenon | The elephant’s ability to sense distant rainstorms

Driving Question | How do elephants sense rainstorms from more than 100 miles away?

Lesson Objective | Use patterns (CC.1) to develop initial models (SEP.2) showing how animals sense and interpret information from 

their environment (LS1.D).

What we do

Wonder and Organize: We observe a video of elephants at a watering hole and discuss 

the importance of sensing information from the environment. Using our experiences of 

sensing information from our environment, we wonder how an elephants’ senses compare 

to our own.

Reveal: We read an article to gather information about how elephants can use their 

senses to detect and travel toward distant rainstorms.

Organize: We use what we figured out to create initial models of how we think elephants 

sense distant rainstorms. Then we compare our initial models to create a class 

anchor model.

Wonder: We think of new questions we have about how elephants can sense and respond 

to distant rainstorms and how information can travel across a distance. We add our 

questions to a Driving Question board, which we will return to throughout the module.

What we figure out

In this lesson, we figure out that

• animals can sense information from their 

environment and

• elephants can sense rainstorms from 

more than 100 miles away.

By the end of Lesson 1 we share ideas about how 
the class could investigate questions. In Lesson 2 
we explore how other animals’ sensory structures 
and their functions compare to humans’.
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NOTES

STUDENT-LED AND HANDS-ON CURRICULUM
Students conduct hands-on investigations as they make sense of complex concepts and apply scientific 
terminology. They engage in scientific discourse and create anchor visuals to support their knowledge building 
as they strive to answer the Driving Question of each module.

Driving Question Board

Level 4 | Module 3 | Lesson 1 | Part 2 

44

Sample Driving Question board:

How do 
elephants 

sense
rainstorms?

What senses 
are the 

elephants 
using to 

detect distant 
rainstorms?

What do 
elephants do 

when they 
sense a rain-
storm that is 

far away?

How do the 
elephants 

know which 
direction

to go?

Can elephants 
smell the rain 

from the 
storm from 

that far away?

Do people
dig for

fossils there?

Can sound 
travel 150 

miles?

How do the 
elephants 

know that it is 
a rainstorm 

that is 
coming?

Related
Phenomena:

Questions about how elephants sense 
and respond to information from 
their environment

Questions about how information 
travels across a distance

Driving Question: How do elephants sense rainstorms from
 more than 100 miles away?

A dog going 
to the door 
before the 
doorbell 

rings

Service 
animals like 
dogs that 

help people 
who are blind

Do elephants 
have special 

senses?

Can elephants 
see a storm or 
hear a storm 
when it's far 

away?

How do 
elephants 

know what to 
do when

they sense a 
rainstorm?

A bird sensing 
there is a 

worm 
underground

A hawk 
circling in the 

sky to find 
food from 
far away

Animals 
that sense 
danger and 
run away

A cat 
seeing in
the dark
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NOTES

SUPPORTING TEACHERS
PhD Science goes beyond embedded teacher support and includes several other teacher resources like 
an Implementation Guide, Family Tip Sheets, and Materials Lists. Great Minds® also offers professional 
learning opportunities including foundational and sustaining professional development sessions as well as 
personalized coaching.

Digital Experience

Level 4 | Module 3 | Lesson 8 | Part 2 

259

LAUNCH  5 to 10 minutes

Students review teacher feedback and update their investigation plans. 

1. Have students review their investigation plans.

 LESSON 8 ACTIVITY GUIDE

Instruct students to return to their groups from the previous lesson part. Provide each group with the 

written feedback about their initial investigation plan.

Ask groups to review the feedback carefully and to discuss improvements they could make to their 

plans. Instruct groups to use the feedback to revise their investigation plan in their Science Logbook. 

Then invite a member from each group to share how they improved their investigation plan.  

Teacher Note
If students completed the suggested homework, ask them to discuss their ideas with their group and to 
identify ways to include the ideas in their investigation plan.

LEARN  35 to 45 minutes

Conduct Investigation | 20 to 25 minutes

Students determine how to collect data for their investigation. Students work with their group to 

conduct their investigation and to record observations.

2. Develop a data table to collect investigation data.

 LESSON 8 ACTIVITY GUIDE

Ask students to turn to the blank data table in their Science Logbook.

 What information should your group record in the data table for this investigation?

Listen for student responses that suggest recording the names of group members and whether the signal was 
correctly identified.

Differentiation
As students explain 
improvements they want to 
make to their investigation plan, 
multilingual learners may benefit 
from additional scaffolding in the 
form of sentence frames.

 • We will  to improve our 
plan. 

 •  will make our plan 
better because  .

Performance Descriptor
Analyze data (SEP.4) to identify 
patterns in the data that can be 
used to explain (CC.1) why touch 
receptors are specialized for 
sensing vibrations (LS1.D).

Agenda | 45 to 60 minutes

L AUNCH | 5 to 10 minutes

LE ARN | 35 to 45 minutes

 • Conduct Investigation  
(20 to 25 minutes)

 • Debrief Investigation 
(5 minutes or less)

 • Analyze Class Data  
(10 to 15 minutes)

L AND | 5 minutes or less
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Embedded Instructional Supports

Level 4 | Module 3 | Lesson 4 | Part 3 

147

Confirm that waves can have different heights and spacing. Explain that the peak of the wave is the 

point where the wave is highest. Tell students that the height of a wave peak is called the amplitude, 

and that this height is measured from the still water line to the highest point on a wave’s peak.  

Then point to the spacing between peaks and tell students that the wavelength is the distance from 

one wave peak to the next, measured from peak to peak. Add these new terms to the class wave 

model. 

Language Support
Introduce the terms amplitude and wavelength explicitly. Providing the Spanish cognate for amplitude 
(amplitud) may be helpful.

Students who need additional time to understand these new terms may benefit from individual teacher 
support. Ask students to return to their cause and effect charts (Lesson 4 Activity Guide B) and make 
connections between new terms and their wave tank observations. Consider revisiting the teacher wave 
tank with small groups to conceptualize new terms.

Multilingual learners may also benefit from a word bank as they update their individual models. Include 
terms such as shorter wavelength, longer wavelength, less amplitude, and greater amplitude. Throughout 
the module, refer to the wave model to help diverse learners remember the difference between amplitude 
and wavelength.

Sample class wave model:

Direction of travel

Amplitude

Wavelength

Still water line

A wave is a regular pattern of motion. The amplitude is the height of the wave. The wavelength is 
the distance from one wave peak to the next.

Teacher Note
Students may be tempted to 
use the term height to describe 
waves. Consider explaining that 
oceanographers often report 
the wave height of a water wave, 
which is the vertical distance 
between the peak (or crest) and 
the next trough. 

Contrast this with the definition 
of amplitude—the distance 
between the still water line 
(or baseline) and its peak. 
Encourage students to use 
amplitude to describe waves, as 
this term can be applied to a 
broader range of wave types.

Differentiation
Some students may notice 
other patterns or characteristics 
of a wave. Challenge 
students to record any 
additional information in their 
Science Logbook.
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Level 4 | Module 3 | Lesson 4 | Part 2 
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Sample student response:  

Investigation Goal How We Made the Wave What the Wave Looked Like

Make the biggest wave you 
can.

We pushed the paddle hard. The wave was tall.

Make the smallest wave you 
can.

We pushed the paddle gently. The wave was short.

Make a wave that moves fast. We pushed the paddle fast. We 
also pushed it forward a bunch 
of times. 

The tops of the wave were close 
together and spiky.

Make a wave that moves slow. We pushed the paddle slowly. 
We also pushed it forward only 
a few times.

The wave was long and rounded.

LAND  10 to 15 minutes

Students use their observations from the wave investigation to summarize the cause and effect 

relationships between the movement of the paddle and the types of waves that movement created.

7. Have students discuss the relationship between paddle force and the resulting wave.

 LESSON 4 ACTIVITY GUIDE B

Ask students to think about the different ways they made waves in the wave tank.

Listen for student responses that identify that using different pushes with the paddle can generate waves with 
different characteristics.

Differentiation
As students complete their 
cause and effect charts, 
students may benefit from 
additional scaffolding in the form 
of sentence frames. 

 • We pushed the paddle        
(faster/slower, harder/softer). 

 • The wave was        
(bigger/smaller, faster/slower).

Spotlight on Disciplinary 
Core Ideas
To help students establish the 
connection between waves and 
energy, ask them to reflect on 
the role of energy in making 
different variations of waves. 
Students should note that it 
requires more energy to make 
taller waves or to make many 
more waves that are close 
together (PS4.A).

Use this discussion to clarify 
that each disturbance adds 
energy to the system, 
generating waves.
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