
PhD Science® is a hands-on K–5 science program that sparks wonder as students build enduring knowledge
of how the scientific world works. PhD Science students think and act like real scientists as they ask questions, 
gather evidence, develop models, and construct explanations while investigating authentic phenomena.

As you look for science materials that foster curiosity while supporting all learners, there are five distinguishing 
elements that will set PhD Science apart from other science programs. 

Authentic Phenomena Connect 
Science to the Real World

Authentic, real-world phenomena empower
students to make sense of the world around them. 
Students make connections to real places and 
events, building background knowledge and an 
enduring understanding of science concepts.

1

Students build knowledge and skills across lessons, 
modules, and grade levels. Their knowledge 
gradually builds from concept to concept as 
students make sense of the larger phenomenon 
and topic. Their understanding deepens as they 
make connections to the real world and other 
content areas.

2 A Coherent Storyline Builds
Student Knowledge and Skills

010123

Fine art on the covers connects to 
the module’s anchor phenomenon.

Students build knowledge and skills associated 
with all three dimensions.

Five Reasons to Choose PhD Science

Students make connections to real places and 
events, building background knowledge and an 
enduring understanding of science concepts.

Fine art on the covers connects to 
the module’s anchor phenomenon.
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Building Knowledge and Skills Across Levels
Throughout Kindergarten, students build knowledge and skills associated 
with the Science and Engineering Practices, Disciplinary Core Ideas, and 
Crosscutting Concepts.

Science and Engineering Practices

In this module, students engage in the practice of asking questions (SEP.1) 
that can be answered by an investigation. In the Science Challenge, 
students identify a question about plants’ needs that they can answer 
by carrying out an investigation in the classroom. In Levels 3 through 5, 
students will refine their skills by asking questions that can be investigated 
and then by drawing on patterns to predict reasonable outcomes for 
investigations.

Throughout this module, students develop models (SEP.2) to represent the 
natural world. Students develop an anchor model depicting two desert 
environments, and they use the model to represent relationships between 
the plants and animals that live in those environments. In Levels 3 through 5, 
students will progress to developing models of more abstract scientific 
principles.

During the Science Challenge, students collaborate to plan and conduct 
an investigation (SEP.3) to determine what bean plants need to live and 
grow. With teacher guidance, students select an investigation question, 
design an investigation, make predictions, and record observations. 
Students then use those observations as evidence for a claim about what 
bean plants need to live.

Throughout the module, students record observations of plants and 
animals by drawing and writing (SEP.4). Students use their observations to 
identify patterns that reveal what plants and animals need to live (SEP.4). 
This work builds on students’ practice recording and analyzing 

observations in earlier modules. In Levels 3 through 5, students will 
represent data in tables and graphs to identify patterns and relationships.

During the Science Challenge, students use firsthand observations to 
develop an evidence-based account (SEP.6) of what plants need to live 
and grow. In Levels 3 through 5, students will use evidence to construct 
and support their explanations of relationships.

Later in the module, students construct arguments with evidence to 
support claims (SEP.7). Students also analyze evidence to determine 
whether they agree with a claim. In Levels 3 through 5, students will refine 
their arguments by considering the quality of evidence and will provide 
and receive critiques about evidence-based explanations.

Disciplinary Core Ideas

In this module, students investigate live plants to determine that plants 
need light and water to live and grow. They also observe animal actions 
to determine that animals need food to live and grow. Students then 
observe human actions to determine that humans need food to live and 
grow (LS1.C). In Levels 3 through 5, students will learn why animals need 
food and why plants need water and sunlight.

Kindergarten students observe various plants and animals to determine 
what plants and animals need from their environment. They also learn 
that humans use natural resources for everything they do (ESS3.A). In 
Levels 3 through 5, students will explore the fuel sources humans use and 
the environmental impacts that occur as a result.

Crosscutting Concepts

Throughout this module, students develop a deeper understanding of 
Disciplinary Core Ideas by applying the Crosscutting Concept of Patterns. 
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Building Knowledge across Levels
The study of basic plant and animals needs in Kindergarten through 
Level 2 lays the foundation for a more sophisticated understanding of the 
movement of matter and energy in organisms and ecosystems. In earlier 
levels, students grasp that animals need food to live and grow and that 
they obtain food from plants or other animals. Students also determine 
that sunlight warms Earth’s surface and that plants need water and 
light to grow.

In Level 5, students develop a deeper understanding of the requirements 
for plant and animal growth. Through investigation, they conclude that 
plants build new tissue with matter from air and water, that matter transfers 
from plants to animals, and that decomposers return matter to the soil, 
air, and water in an ecosystem. These findings allow students to develop 
a conceptual model of the movement of matter between organisms and the 
environment. Students also apply their Level 4 knowledge of the indicators 

of energy to living things and trace the flow of energy from the Sun to plants 
and then to animals and decomposers.

In middle school, students’ knowledge of matter and energy 
in organisms and ecosystems continues to develop as they consider 
the relationships between organisms and the environment. Students 
observe the complexity of ecosystems as they look deeper into the role 
of photosynthesis and expand their understanding of how environmental 
changes, resource availability, and competition affect populations.

Students revisit the topic of matter and energy in organisms and 
ecosystems in high school as they use mathematical representations 
to illustrate the cycling of matter and flow of energy in an ecosystem. 
They also explore the cellular mechanisms responsible for photosynthesis, 
cellular respiration, and tissue growth.

Additional Reading for Teachers
How Does the Human Body Turn Food into Useful Energy? by Bill 
Robertson: (http://phdsci.link/1243)

Living Sunlight by Molly Bang and Penny Chisholm (back matter only)

Teaching Energy Across the Sciences, K–12 edited by Jeffrey 
Nordine

“What Is an Ecosystem?” from Khan Academy: (http://phdsci.link/1244)
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for standard units (CC.3) that will allow them to compare measurements 
of their plants’ heights. In Levels 3 through 5, students deepen their 
understanding of cause and effect relationships by exploring the possibility 
that events that occur together may not constitute a cause and effect 
relationship (CC.2). They expand their use of standard units to describe 
additional physical quantities, such as weight, time, temperature, and 
volume (CC.3).

As students explore interactions between pollinators and plants, they 
build on the understanding that a structure’s shape is related to its 

function (CC.6). Students use their understanding of this relationship in the 
natural world and apply it to their pollination tools during the Engineering 
Challenge. By observing authentic phenomena and describing 
underlying mechanisms through modeling, students further develop the 
understanding that people can describe plants and animals in terms 
of their parts (CC.4). In Levels 3 through 5, students shift their focus to how 
components or substructures (CC.6) contribute to the overall function 
of a system (CC.4).

Why?
Why do students grow plants in this module?

Great Minds PBC believes that hands-on experiences are essential for 
students to build conceptual understanding of scientific ideas. Students 
participate in hands-on experiences by interacting with real objects 
and phenomena, including plants. Although plant care can be complex 
and sometimes unpredictable, PhD Science® provides thorough setup 
and care instructions and safety guidance, which offers students the 
opportunity to participate in this experience.

Why discuss pollination and seed dispersal that does not involve 
animals?

In Level 2 Module 3, students learn about Disciplinary Core Idea LS2.A: 
Interdependent Relationships in Ecosystems. Although the language 
of this Disciplinary Core Idea refers only to pollination and seed 
dispersal involving animals, PhD Science does not want to create the 

misconception that all plants require animals for pollination and seed 
dispersal. Including examples of plants that do not rely on animals for 
these processes provides students with a more complete picture of the 
different ways plants reproduce and grow in new places.

Why compare the growth of different kinds of plants?

Through investigation in Module 3, students build on their Kindergarten 
and Level 1 understanding that plants use their parts to obtain the water 
and light they need to grow. By comparing two different kinds of plants 
grown under various conditions, students deepen their learning as they 
engage with LS2.A. They find that plants of the same species grow 
differently when they receive different amounts of resources, and they also 
discover that different kinds of plants have different resource requirements. 
This deeper understanding allows students to fully appreciate why 
different kinds of plants recovered before others in different places around 
Mount St. Helens.
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Module Map
Anchor Phenomenon: Life around a Mangrove Tree
Essential Question: How can trees support so much life?

Ecosystems support the needs of living things as matter and energy move between organisms and the environment.

Concept 1: Plant Matter
Focus Question: How do plants grow?

Plants get the matter they need for growth from air and water.

Phenomenon Student Learning
Performance 
Expectations*

Life around One Tree

Phenomenon Question: What is a tree’s role 
in an ecosystem?

A food web shows the feeding interactions of organisms in an ecosystem.

▪ Lesson 1: Observe an ecosystem containing a tree.

▪ Lesson 2: Develop a model of feeding interactions among organisms.

5-LS2-1

Seed to Tree

Phenomenon Question: Where do plants get 
the matter they need for growth?

Plants use matter from air and water to form new tissue for growth.

▪ Lesson 3: Design a fair test to determine factors that affect plant growth.

▪ Lesson 4: Plan and conduct an investigation to determine how plants get matter for growth.

▪ Lesson 5: Use evidence to argue that plants use matter from air and water to form plant tissue.

5-LS1-1

Gas Exchange

Phenomenon Question: Do plants breathe?

Plants and animals exchange gases with the environment in different but interrelated ways.

▪ Lesson 6: Model the chemical process that enables plants to form new tissue.

▪ Lesson 7: Describe the exchange of gases between organisms and the environment.

5-LS2-1

* The bold Performance Expectations identify lessons in which students should demonstrate mastery of the relevant Disciplinary Core Idea(s). In other lessons, students develop their knowledge of the 
relevant Disciplinary Core Idea(s). Students integrate Science and Engineering Practices, Crosscutting Concepts, and Disciplinary Core Ideas in all lessons. In agreement with the Next Generation 
Science Standards’ guidance (NGSS Lead States 2013), students may apply Practices and Concepts other than those named in the Performance Expectations.
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A food web shows the feeding interactions of organisms in an ecosystem.

Lesson 1: Observe an ecosystem containing a tree.

Lesson 2: Develop a model of feeding interactions among organisms.

5-LS2-1

Plants use matter from air and water to form new tissue for growth.

Lesson 3: Design a fair test to determine factors that affect plant growth.

Lesson 4: Plan and conduct an investigation to determine how plants get matter for growth.

Lesson 5: Use evidence to argue that plants use matter from air and water to form plant tissue.
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Plants and animals exchange gases with the environment in different but interrelated ways.

Lesson 6: Model the chemical process that enables plants to form new tissue.

Lesson 7: Describe the exchange of gases between organisms and the environment.

5-LS2-1
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Application of Concepts

Task Phenomenon Question Student Learning
Performance 
Expectations

Science Challenge What do plants need to live? Plants need water and light to live.

▪ Lesson 4: Develop an investigation plan to determine what bean plants 
need to live.

▪ Lesson 5: Make initial observations of bean plants.

▪ Lesson 6: Analyze ongoing observations of bean plants.

▪ Lesson 7: Use evidence to support a claim about what bean plants need to live. 

▪ Lesson 8: Use multiple examples to support the claim that plants need water 
and light to live. 

K-LS1-1

Concept 1: Plants
Focus Question: Why are plants able to live in some environments but not others? 

Plants live and grow in environments that have the water and light that the plants need. 

Science Topic Phenomenon Question Student Learning
Performance 
Expectations

Plants and Their 
Environments

How do plants in the Mojave Desert 
get what they need to live?

Plants live in environments that have what the plants need.

▪ Lesson 9: Determine how Joshua trees in the Wonderland of Rocks get the 
water and light they need to live.

▪ Lesson 10: Determine how desert fan palms in Mara get the water and light 
they need to live.

▪ Lesson 11: Develop a model that shows which plants can live in the Wonderland 
of Rocks and which plants can live in Mara.

▪ Lesson 12: Update the anchor model and anchor chart.

K-LS1-1

K-ESS3-1

Plants How can a plant live in an 
unexpected place?

Plants live and grow in environments that have the water and light that the 
plants need.

▪ Lesson 13: Use knowledge of what plants need to explain how a plant can live 
in an unexpected place.

K-LS1-1

K-ESS3-1
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▪ Lesson 5: Use evidence to argue that plants use matter from air and water to form plant tissue.

Gas Exchange

Phenomenon Question: Do plants breathe?

Plants and animals exchange gases with the environment in different but interrelated ways.

▪ Lesson 6: Model the chemical process that enables plants to form new tissue.

▪ Lesson 7: Describe the exchange of gases between organisms and the environment.

Lesson 5: Use evidence to argue that plants use matter from air and water to form plant tissue.

Plants and animals exchange gases with the environment in different but interrelated ways.

Lesson 6: Model the chemical process that enables plants to form new tissue.

Lesson 7: Describe the exchange of gases between organisms and the environment.
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to new places. In Lessons 23 and 24, students apply their understanding 
of seed travel to a new context in a Conceptual Checkpoint.

In Lessons 25 and 26, students debrief their module-long plant 
investigation by graphing and comparing information about the growth 
of their plants. In Lessons 27 through 29, students prepare for, participate 
in, and debrief an End-of-Module Assessment. In Lesson 27, students 

revisit module questions and synthesize knowledge gained throughout 
the module by participating in a Socratic Seminar on the ways plants 
meet their needs for growth and grow in new places. In Lesson 28, 
students apply their conceptual understandings in an End-of-Module 
Assessment. Finally, the class debriefs the End-of-Module Assessment 
in Lesson 29 to clarify misconceptions, and students reflect on their work 
throughout the module to reveal how they built their knowledge.

Module Map
Anchor Phenomenon: Plant Recovery Around Mount St. Helens
Essential Question: How did local plants recover after the eruption of Mount St. Helens?

Different kinds of plants have different needs for growth and depend on certain interactions for pollination and seed travel.

Concept 1: Plant Growth
Focus Question: Do different amounts of natural resources change how well a certain kind of plant grows?

Different kinds of plants need different amounts of water and light to grow.

Science Topic Phenomenon Question Student Learning
Performance 
Expectations* 

Mount St. Helens What happened to the plants 
around Mount St. Helens after 
its eruption?

The 1980 eruption of Mount St. Helens affected local plants.

▪ Lesson 1: Observe the effects of the 1980 eruption of Mount St. Helens on the 
surrounding area.

▪ Lesson 2: Begin an anchor model to show how plants around Mount St. Helens 
recovered after its eruption.

2-LS2-1

* The bold Performance Expectations identify lessons in which students should demonstrate mastery of the relevant Disciplinary Core Idea(s). In other lessons, students develop their knowledge of the 
relevant Disciplinary Core Idea(s). Students integrate Science and Engineering Practices, Crosscutting Concepts, and Disciplinary Core Ideas in all lessons. In agreement with the guidance of the Next 
Generation Science Standards (NGSS), students may apply Practices and Concepts other than those named in the Performance Expectations (NGSS Lead States 2013).
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For a more in-depth view of PhD Science, visit greatminds.org/science.

Students actively do science to build knowledge 
rather than memorizing and quickly forge�ing 
scientific facts. Through hands-on experiences 
integrated in every module, students capture 
their observations and evidence in a consumable 
logbook with models, claims, explanations, 
predictions, collected data, and more.

3 A Student-Driven Curriculum Engages 
with Hands-On Investigations

PhD Science provides all students with the 
opportunity to build knowledge of the scientific world 
in multiple formats, including video, trade books,
and hands-on learning. The Teacher Edition includes 
just-in-time di�erentiation supports. The online 
Teacher Resource Pack provides additional tips and 
strategies, especially for action and expression.

4 Equity is Advanced Through 
Universal Design for Learning (UDL)

Every module includes a Science or Engineering Challenge 
where students apply what they’re learning to answer
and solve real-world questions and problems by designing 
and conducting their own investigations. Students engage 
in scientific discourse throughout modules to make sense 
of phenomena and develop scientific understanding.

5 Students Engage in the Practices
of Real Scientists and Engineers

Materials kits and other supports prepare teachers for student-driven, 
hands-on learning that is captured in consumable logbooks.

Teachers are supported at point of use with additional 
supports found online.

Students do science rather than just read about it.
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LESSON 12 RESOURCE C

Engineering Challenge Scenario

Scenario

You live in an area affected by landslides, which are related 
to erosion. Many people build homes on or near hills, like the home 
in the photograph. Design a system to protect the homes built 
on or near hills from erosion. Building homes away from the hills 
is not an option.
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►How are your observations similar?

►How are your observations different? 

Invite pairs to share with the class some features they drew. As students share, ask the rest of the class 
to use nonverbal signals to show whether they also included each feature in their drawings.

Model Desert Environments  15 minutes 

Teacher Note
Students may need additional time to successfully complete the modeling portion of this lesson. 
If needed, provide students with more time to complete their individual models before placing students 
in pairs to discuss their work.

Display one student’s observations of both the Wonderland of Rocks (Lesson 1 Activity Guide) and Mara 
(Lesson 2 Activity Guide A).

►Compare the Wonderland of Rocks with Mara. What similarities and differences do you notice?

As students share, point to the displayed student work to highlight the similarities and differences they 
mention. Next, prompt students to focus on the plants they observed in the Wonderland of Rocks and 
Mara, and ask the following question.

►What did you notice about the plants in each environment? Did one environment have more 
plants than the other?

After students share, remind them of the importance of using models in science. Explain to students 
that they will use models to help them think about why two environments in the Mojave Desert have 
different plants.

Show students the stickers they will use to depict either the Wonderland of Rocks or Mara in their 
Science Logbooks (Lesson 2 Activity Guide B). Explain that part of the class will create models of the 
Wonderland of Rocks, and the other part of the class will create models of Mara. Assign Mara to half 
of the class and the Wonderland of Rocks to the other half of the class, and distribute sets of stickers 
accordingly. 

Content Area Connection: English
Students begin comparing and 
contrasting two texts on the same topic 
in Kindergarten (CCSS.ELA-Literacy.
RI.K.9) (NGA Center, CCSSO 2010a) 
and continue developing these skills 
in other grade levels. Support conceptual 
understanding and help build vocabulary 
that students can use across disciplines 
by prompting students to use the terms 
similar and different in their responses. 
To help students articulate their ideas, 
consider providing sentence starters 
such as these:
▪ Our observations are similar 

because …
▪ Our observations are different 

because …

Differentiation
Some students may benefit from working 
with partners or in small groups with 
teacher support so they can think aloud 
and share ideas with others.
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Model the Order that Rock Layers Formed  18 minutes 

Ask students to make a claim about which rock layer in the Grand Canyon formed first (i.e., which is the 
oldest) and which rock layer formed most recently (i.e., which is the youngest). Have students record 
their claims in their Science Logbooks (Lesson 4 Activity Guide).

English Language Development
This module—and others—uses the word claim as both a noun and a verb. Introduce this term 
explicitly. Sharing the Spanish cognate reclamación may be useful. Additionally, consider sharing 
a student-friendly explanation such as “A claim is a statement you prove in an argument” or “When 
you claim something, you are saying it is true.”

Direct students to return to their expert groups and retrieve their clay rock layer from the previous lesson.

Place the prepared clay Layer F (with no fossils) on a table. Invite a student from the Layer E expert 
group to place that group’s clay layer on top of Layer F. Ask students to describe what the environment 
looked like and which organisms lived in it when Layer E formed. Next, invite a student from the Layer 
D expert group to place the group’s layer on top of Layer E. Have each group continue this process 
sequentially through Layer A. Remind students of the rock layer photograph they annotated in the 
previous lesson (Figure 5 from Lesson 1 Resource D), and explain that they have just modeled how these 
rock layers formed.

Teacher Note
Store the clay model of rock layers that the class creates in plastic wrap or an airtight container 
to prevent it from drying out. They will use it again in Lesson 6.

►How does our model help us determine which rock layer in the Grand Canyon is the oldest? What 
does it tell us about which is the youngest? 

▪ You placed Layer F first, so that must be the oldest layer.

▪ The youngest layer must be the one on top.

Have students reflect on their claim based on their new knowledge by answering the question in their 
Science Logbooks (Lesson 4 Activity Guide): What evidence helps support or refute your claim about 
which layer is the oldest and which layer is the youngest?

Differentiation
The following line of questioning involves 
using vocabulary such as oldest and 
youngest. English learners may benefit 
from additional scaffolding in the form 
of sentence frames. Consider using 
sentence frames like the ones below 
to scaffold this conversation.
▪ I know this layer is the _____ (oldest/

youngest) because _____.
▪ I think the youngest rock layer 

is _____ (below/above) the other 
layers because _____.

▪ The oldest rock layer is _____, and 
the youngest rock layer is _____.
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Sample student response:

▪ Pond

After students have completed their drawings, have each student point to a part of their drawing that 
shows how desert fan palms get what they need to live. Invite a few students to share their ideas with 
the class. Then tell students that Mara is a place called an oasis. Explain that some deserts have 
an oasis, and tell students that an oasis is an area in a desert that has water all the time. Clarify that 
Mara is not the only oasis in the Mojave Desert. 

English Language Development
Introduce the term oasis explicitly. Providing the Spanish cognate oasis may be helpful. Consider 
having students label the oasis in their drawing of Mara.

Teacher Note
Explain that several Native American groups, including the Serrano, the Chemehuevi, and the Cahuilla, 
used to live in Mara and the surrounding areas. Note that the Serrano, who were the first to live near 
the oasis, named it Mara. Share that in the Serrano language, Mara means “the place of little springs 
and much grass.” Clarify that the word springs refers to the water in the oasis.

Differentiation
Some students may benefit from more 
opportunities to move around during this 
lesson. Consider using a Mix and Mingle 
routine to allow students to move around 
the room as they share their ideas.

Teacher Note
Previous lessons refer to this location as 
Mara. After students find out about 
the oasis and pond, consider instead 
referring to this location as the Oasis 
of Mara.
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Learn  30 minutes 

Investigate Earthquakes  13 minutes 

Print out a copy of the photograph of the rock with the fault line running though it (Figure 1 from 
Lesson 19 Resource A) and cut along the crack as students watch.  Demonstrate to students that the 
rock layers can move along the crack by moving the pieces up and down. As needed, guide students 
to recognize that the crack was caused by an earthquake. 

►What Earth process could have enough force to cause the rocks to move in this way?

▪ Maybe an earthquake could do this?

►Earthquakes are processes that happen globally. How could we find a record of where 
earthquakes have happened around the world?

▪ Maybe there are maps of earthquake locations.

Display the earthquake location map (Lesson 19 Resource B). Explain that each black dot 
on the map represents an earthquake that occurred between 1963 and 1998. 

►How many earthquakes are shown on the map?

▪ The title says 358,214.

▪ It looks like lots and lots of earthquakes.

►What global patterns about earthquake 
location do you notice? 

▪ A lot are on one side of North and South 
America, but there aren’t as many on the 
other side.

▪ Many are in the middle of the Atlantic Ocean.

▪ A lot of earthquakes are by Asia and Australia.

▪ There are so many in Europe that you can’t see it!

Teacher Note
If students do not know the term fault, 
they may refer to it as a crack. Through 
discussion, the term fault may 
be introduced to students.

English Language Development
Earthquake and volcano are used 
repeatedly in this module. Sharing the 
Spanish cognate for volcano (volcán) 
may be useful. Additionally, consider 
providing images and videos illustrating 
the terms to students.

Differentiation
If students do not present the idea that 
earthquakes could move the rocks, 
consider having them read Earthquake
by Joyce Markovics (2014). This text can 
be found on digital libraries such as Epic!: 
http://phdsci.link/1028.

Teacher Note
If internet access is available, 
consider also displaying the online 
US Geological Survey earthquake 
map (http://phdsci.link/1001) to 
observe recent earthquake activity.

Content Area Connection: 
Geography
Students discuss their knowledge of the 
world’s continents. If students studied 
English with Wit & Wisdom in previous 
grades, they may recall texts such 
as World Atlas (Crane 2011) from the 
Continents module in Kindergarten and 
Glass Slipper, Gold Sandal: A Worldwide 
Cinderella (Fleischman and Paschkis 
2007) from the Cinderella Stories module 
in Grade 1.

Students can also research how 
significant earthquake and volcanic 
activity affect the environments and 
cultures of specific regions on the maps.
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Science Challenge Station Setup 
Instructions

Follow the instructions below to complete the investigation setup before Lesson 5, but do not place the 
plants in the stations until the Lesson 5 Land.

Materials: 12″ × 12″ × 12″ cardboard boxes (2), two-headed grow lamp from bean plant setup (1), water 
and light condition labels in Lesson 4 Resource B (1 copy of label for no water and no light, 1 copy of label for 
water and no light), duct tape, prepared trays with bean plants (4), access to water

Preparation

1. Set up the grow lamp in a secure area of the classroom. Ensure that there is space to place one plastic 
tray containing two four-pot containers of bean plants under each lamp head, as shown. Follow all 
manufacturer instructions for the grow lamp, but many grow lamps can remain on throughout the 
day and overnight. However, remove all combustible materials, such as paper and dried leaves, from 
around the grow lamp. If the grow lamp becomes hot, turn it off briefly to allow it to cool down and 
do not leave it on overnight.

Note: The materials in the photographs may not be identical to the materials in the kit. If the kit 
provides two one-headed grow lamps rather than one two-headed grow lamp, the two grow lamps 
may be placed in different areas of the classroom, as needed.

2. Set up the cardboard boxes by taping shut the flaps on one end of each box. Open the flaps 
at the other end of each box, and use duct tape to seal the gaps between the flaps. Stand 
up each box so that light cannot get in. Print and cut out the water and no-light condition labels 
in Lesson 4 Resource B. Affix the label for no water and no light to one box, and affix the label for 
water and no light to the other box.

Note: In their investigation plan, students may have suggested an alternative solution to ensure 
that the plants cannot receive light, such as placing the plants inside a dark closet. Adjust the setup 
as needed.
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Display one student’s observations of both the Wonderland of Rocks (Lesson 1 Activity Guide) and Mara 

Compare the Wonderland of Rocks with Mara. What similarities and differences do you notice?

As students share, point to the displayed student work to highlight the similarities and differences they 
mention. Next, prompt students to focus on the plants they observed in the Wonderland of Rocks and 

What did you notice about the plants in each environment? Did one environment have more 

After students share, remind them of the importance of using models in science. Explain to students 
that they will use models to help them think about why two environments in the Mojave Desert have 

Show students the stickers they will use to depict either the Wonderland of Rocks or Mara in their 
Science Logbooks (Lesson 2 Activity Guide B). Explain that part of the class will create models of the 
Wonderland of Rocks, and the other part of the class will create models of Mara. Assign Mara to half 
of the class and the Wonderland of Rocks to the other half of the class, and distribute sets of stickers 

▪ Our observations are different 
because …

Ask students to make a claim about which rock layer in the Grand Canyon formed first (i.e., which is the 
oldest) and which rock layer formed most recently (i.e., which is the youngest). Have students record 

 may be useful. Additionally, consider sharing 
 is a statement you prove in an argument” or “When 

Direct students to return to their expert groups and retrieve their clay rock layer from the previous lesson.

Place the prepared clay Layer F (with no fossils) on a table. Invite a student from the Layer E expert 
group to place that group’s clay layer on top of Layer F. Ask students to describe what the environment 
looked like and which organisms lived in it when Layer E formed. Next, invite a student from the Layer 
D expert group to place the group’s layer on top of Layer E. Have each group continue this process 
sequentially through Layer A. Remind students of the rock layer photograph they annotated in the 
previous lesson (Figure 5 from Lesson 1 Resource D), and explain that they have just modeled how these 

After students have completed their drawings, have each student point to a part of their drawing that 
shows how desert fan palms get what they need to live. Invite a few students to share their ideas with 
the class. Then tell students that Mara is a place called an oasis. Explain that some deserts have 

 is an area in a desert that has water all the time. Clarify that 

 explicitly. Providing the Spanish cognate oasis
having students label the oasis in their drawing of Mara.

Explain that several Native American groups, including the Serrano, the Chemehuevi, and the Cahuilla, 
used to live in Mara and the surrounding areas. Note that the Serrano, who were the first to live near 
the oasis, named it Mara. Share that in the Serrano language, Mara means “the place of little springs Mara means “the place of little springs Mara

 refers to the water in the oasis.

Print out a copy of the photograph of the rock with the fault line running though it (Figure 1 from 
Lesson 19 Resource A) and cut along the crack as students watch.  Demonstrate to students that the  Demonstrate to students that the 
rock layers can move along the crack by moving the pieces up and down. As needed, guide students 

What Earth process could have enough force to cause the rocks to move in this way?

Earthquakes are processes that happen globally. How could we find a record of where 

Display the earthquake location map (Lesson 19 Resource B). Explain that each black dot 
on the map represents an earthquake that occurred between 1963 and 1998. 

►How many earthquakes are shown on the map?




