LESSON 1: EARLY LIFE

When and where did life begin?
How do scientists study prehistoric worlds?

Lesson 1 introduces students to fossils, the age of
Planet Earth, and the origins of life in the ocean

Lesson Plan

Quick Dip Video
Classroom Activity: How Old is Earth?

This curriculum features the STEM picture book

Out of the Blue: How Animals Evolved From Prehistoric Seas

by Elizabeth Shreeve, illustrated by Frann Preston-Gannon
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https://youtube.com/playlist?list=PL4TRDzoY69gBqJqrane6Rc4wK8YZfhYI_

Out of the Blue: How Animals Evolved from Prehistoric Seas
Lesson 1: EARLY LIFE

Lesson Plan

EARLY LIFE began with tiny microbes in the oceans over 3.5 billion

years ago. In fact, our planet is 4.6 billion years old. Billion with
a “B”! That’s hard to imagine!

Lesson 1 introduces students to the book and includes the first

Quick Dip video. The classroom activity—How Old is Earth?--

helps them to envision Earth’s age by using their bodies to

estimate the timing of major milestones described in the

book. Working in groups or pairs, students compare the

record of geologic history to the distance between their

fingertips (arm span), make guesses about when important

events occurred, and create their own timelines. The activity also

supports understanding of mathematical concepts for proportion and scale.

Learning Objectives
v" | understand that life on Earth began in the ocean

v" | know that fossils provide evidence for prehistoric life

v" | can conceptualize the age of Earth

NGSS Focus: Fossil record, prehistoric environments

3-LS4-1. Analyze and interpret data from fossils to provide evidence of the organisms and the
environments in which they lived long ago

LS4.A: Evidence of Common Ancestry and Diversity
e Some kinds of plants and animals that once lived on Earth are no longer found anywhere.

e Fossils provide evidence about the types of organisms that lived long ago and also about the
nature of their environments.

Time Required
Recommended for two one-hour sessions/class periods.

1. Read aloud quickly through the book’s main text, with the understanding that the class will
read captions during upcoming lessons; then watch Quick Dip Video #1.

2. Classroom Activity — How Old is Earth?
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Materials Needed
e A copy of Out of the Blue: How Animals Evolved from Prehistoric Seas

e Quick Dip Video #1: EARLY LIFE (video available at www.elizabethshreeve.com or YouTube
Elizabeth Shreeve Books

e Blue painter’s tape (or rolls of butcher block/similar paper plus tape for hanging)
e Markers and pencils

e Print-outs of timeline tags (see below or in Pages-to-Print Package )

Video & Classroom Activity

STEP 1: Read and Prepare
1. Printand trim the labeled tags for timeline, provided below.

2. Open Out of the Blue to the first page showing the dolphin,
shark and hippo. Prompt the question: "Which two of these
animals are the closest relatives?" Have students predict
which animals are more closely related.

3. Read through main narrative of the book (leaving captions
for later lessons). Suggested questions:

e What did you learn? Did anything surprise you?

e What are some of important milestones in Earth’s
history that are mentioned in the book?

e What time in Earth’s history would you like to visit, if
you could? Why?

STEP 2: Watch Quick Dip Video #1

Watch the Quick Dip Video #1: EARLY LIFE, available with Teaching Videos at
www.elizabethshreeve.com and at YouTube Elizabeth Shreeve Books

Option: Discuss questions at the end of the video.
1. Where did life on our planet begin?
2.  Whatis a microbe?

3. Canyou name a type of microbe?
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How do scientists explore prehistoric life?
What is a fossil?
Can you name a type of fossil?

What can fossils tell us about the past?

©® N o U &

What’s your favorite prehistoric animal?

For Grades 3+, be sure to watch this additional video at
YouTube Elizabeth Shreeve Books:

» “TALKING TO THE SCIENTISTS: Interviews with Three
Experts Behind the Book.”

STEP 3: Give Earth a Hug!

Now it’s time to compare Earth’s history to the distance between your fingertips (arm span).
Don’t worry if someone’s a little shorter or has super-long fingers. It’s just a rough comparison.
Anyway, what’s a few million years among friends?

Note: This activity includes one event not mentioned in the book: the evolution of our species,
Homo sapiens. Currently, earliest fossil evidence for “people” dates to ~330,000 years ago.

1. Have students form into small groups or pairs; provide them with a set of labeled tags (below).

2. Choose a group member to stand against a wall and stretch their arms as if ready to hug
something enormous. (Like Earth!). Other students press tape onto the wall so it extends
from the left fingertip (which represents TODAY) to the right fingertip (representing
FORMATION OF EARTH). Distance between fingertips (arm span) represents the entire
geologic history of Earth—4.6 billion years. (Timelines can also be taped to tables.)

3. Additional math activity: students measure the timeline and divide into halves and quarters.
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4. Now it’s time to ESTIMATE important events in the history of Earth. Ask students to place tags on
the timeline where they think the following milestones occurred. Then mark those locations with
the numbers on the tags. Given that right fingertip represents the formation of Earth and the left
fingertip is today...when did the following events happen?

a. First Microbes emerge in the ocean

b. Cambrian Explosion/First complex life
c. First Fish Wiggle onto Land

d. First Dinosaurs

e. BigDinos Go Extinct!

f. First People

5. Hand out a copy of the ANSWERS provided below to each
group. Ask students to move the tags to the correct dates on
their timelines.

a. Earth Forms (4.6 billion years ago) = Right fingertip

b. First Microbes (3.5 billion years ago) = Right elbow
(3.5 billion years/4.6 billion years = 76% of arm span)

c. Cambrian Explosion/First complex life (500 million years ago) = Left wrist
(500 million years /4,600 million years = 11% of arm span)

d. Fish Wiggle Onto Land (375 million years ago) = Center of Palm
(375 million years /4,600 million years = 8% of arm span)

e. First Dinosaurs (230 million years ago) = First (largest) knuckle
(220 million years /4,600 million years = 5% of arm span)

f. Big Dinosaurs Go Extinct (66 million years ago) = Last (smallest) knuckle
(66 million years /4,600 million years = 1.5% of arm span)

g. First People (330,000 years ago) = End of fingernail
(330,000/4,500,000,000 = 0.0073% of arm span)

h. Today: Left Fingertip
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STEP 4: Discuss

Each group now has a timeline of Earth marked with important milestones. The timeline is

proportional to their arm span; in other words, they are comparing the history of Earth (4.6 billion
years) to the distance between their fingertips.

What did the students discover about Earth’s history through the activity? Were they surprised
by any of the results? How did the measurements compare to their original guesses?

Lesson 1 classroom activity reinforces:

e The significant length of time between the first evidence of simple life (microbes) in the

oceans 3.5 billion years ago and the emergence of more complex animals in the Cambrian
Period, some 500 million years ago.

e The long history of Earth (especially relative to appearance of human ancestors)

e The use of percentages in understanding relative measurements

Visit www.elizabethshreeve.com for more activities and resources.

Bye for now!
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Print and cut this page to make labels for the Lesson 1 “How Old is Earth?” Timeline

1 FIRST MICROBES
IN OCEAN

2 VTS 2
Cut along this line...

2 CAMBRIAN
EXPLOSION

Cut along this line...

3 FISH WIGGLE
ONTO LAND

Cut alog this line...

A FIRST
DINOSAURS

5 BIG DINOS GO
EXTINCT

6 FIRST PEOPLE

13




LESSON 1 — TIMELINE ANSWERS!

Earth
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l Microbes

First Cambrian
Explosion

l Today
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	OUT OF THE BLUE
	Dear Teachers,
	Kids love animals! But do your students know that all animals of today’s world originally evolved from creatures in the oceans many millions of years ago?
	This curriculum offers an introduction to evolution, a subject fundamental to understanding the earth and life sciences in upper grade levels and beyond. I hope these materials help your students become fascinated with the history of life on Earth. Mo...
	As you use the curriculum, here are a few principles to reinforce:
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