LESSON 2
Now and Then
insidethegreenhouse.org/shine

The creation of this
curriculum has been
funded in part through
Inside the Greenhouse
project at CU Boulder
This lesson strives to
address NGSS, Colorado
2020 and JeffCo
Generations standards
and goals, cited at the
bottom of the lesson, by
communicating science
through embodied
expression

Description
Create a Colorado timeline as a class that covers events from the
Carboniferous Period to modern timestretches from the Cambrian Period
to modern time. This timeline will serve as a learning tool throughout the
course of the curriculum to help students connect our carbon past, carbon
present, and carbon future.

Concepts
1. We can define historical periods through the plants and animals that
lived during that time
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2. Timelines are graphic representations of linear time

Outcomes
Upon Completion of this lesson, students will be able to:
1. Identify plants and animals from specific geologic time periods
2. Create a timeline to represent specific time periods in relation to each
other
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Connections to the
Fossils in the Classroom
materials will be noted
in the side bars of
lessons 2-4

Huge cloth being pulled over the ancient plants and animals after their death (Credit: Steve Sutton DUOMO).

Outline

I. Set Up (10-20 min.)
II. Introduction (15-20 min.)
a. Behavior Guidelines
b. Learner Level Assessment
III. Creating the timeline (30-40 min.)
IV. Follow-up Activities
a. Expend the timeline
b. Makes some noise
V. Additional Resources
a. Sources
b. Vocabulary
VI. Standards Addressed

I. Set Up (10-20 min.)
This lesson requires a screen, projector, and internet connection to display
examples of plants and animals from various geologic periods. Students
will also need supplies to draw, notecards, and paperclips. Teachers will
need a measuring tape, a roll of string or yarn, masking tape.
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To create the timeline itself, measure and cut a piece of string or yarn that
stretches 542 inches, one inch for each million years from the beginning of
the Cambrian Period. Hang this string around the walls of your classroom at
a height students can reach using the most appropriate tools for your walls,
most commonly tape or thumbtacks. Mark each geologic period using
a masking tape label on the string at the appropriate number of inches.
These tape labels can serve the dual purpose of holding the string to the
wall if you choose. Use the geologic timeline featured here: https://www.
colorado.edu/cumuseum/sites/default/files/attached-files/geoscale_
complete.pdf. Remember to measure one inch for every million years.
Setting up the timeline can be done with students to prepare for the lesson
or can be done by the teacher before the lesson begins.
WATCH:
“Geologic Time featuring
Fossils from the University
of Colorado Museum of
Natural History”
www.colorado.edu/
cumuseum/programs/
schools-and-groups/
fossils-classroom/
materials-and-resources

Lessons 2-4 offer connections to the University of Colorado Natural History
Museum Fossils in the Classroom kit. The kits are available for free to
Colorado schools and provide hands-on supplemental activities to help
students consider geologic time.
To get a University of Colorado Museum of Natural History Fossils in the
Classroom kit, that includes 18 specimens, 5 lesson plans and support
materials for your classroom or school, please contact Jim Hakala, Senior
Educator, University of Colorado Museum of Natural History at 303-4924458, or james.hakala@colorado.edu.

II. Introduction (15-20 min.)

Behavior Guidelines: Many of the activities in this curriculum involve
movement and embodied expression. It’s important to create a classroom
space in which students feel allowed to represent ideas in with their
bodies regardless of how it looks to others. Please refer to the Classroom
Management Guidelines for Embodied Lessons included with this curriculum
before beginning lesson two. Ensure that all students are ready to participate
and clear on expectations.
Learner Level Assessment: Geologic time in action

While reading through the actions for each animal below, project the pictures
of the creatures which can be found here: https://www.colorado.edu/
cumuseum/materials-and-resources/fossils-classroom-specimen-photos.
Ask students to act out the actions as you read them. Pause and give students
a moment to experience the actions of each plant and animal and see what
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others are doing. Note that this timeline-in-action covers eight of the sixteen
organisms listed on the website. Feel free to add in others if time allows.
We begin our journey through time as a brachiopod 542 million years ago
in the Cambrian Period. brachiopods are like clams. Action: They pull water
into their shells, filter out the food in the water, and send the water back out.
Brachiopods have lived on earth from the Cambrian Period until today!
We are still in the Cambrian Period, about 520 million years ago. There are
trilobites throughout the world’s oceans. Action: Some of them scuttle across
the sea floor looking for things to eat, others swim in the water. All have many
legs that they use to scurry and paddle. They were one of the most numerous
animals on earth from 521- 252 million years ago.
Complete the Fossil Kit
Laboratory Investigation
2 worksheet
“Using Fossils
to Date Rocks”
www.colorado.edu/
cumuseum/sites/default/
files/attached-files/
fossilkitlaboratory
investigation2.pdf

About 420 million years ago, the first sharks began swimming through the
sea. Action: They swished their tails and fins back and forth to swim and look
for food. With mouths full of teeth, they were both hunters and scavengers.
Ancient sharks looked very similar to species you’d still find in today’s oceans.
Action: The first trees began to push their roots into the earth and stretch
their limbs toward the sun about 385 million years ago! Around 300 million
years ago, the first conifers began to grow.
Action: Not too long after trees, about 375 million years ago, ferns began
to unfurl their fronds. Instead of budding from branches, fern leaves uncurl
from tight bundles into large fans. Some early ferns were as big as trees,
though most you can find today are much smaller.
The first synapsids emerged 323 million years ago. These animals were like a
combination of mammals and reptiles. Action: Some were as small as rats and
ran through the ancient forests. Some were as large as elephants and tromped
across the land. These animals live on earth until 100 million years ago.
Theropods are ancient dinosaurs and first appeared about 231 million years
ago. They are the ancestors of birds and include many different species.
Action: Some theropods were herbivores and ate plants while others were
hunters who at meat. They died out about 65 million years ago along with
the rest of the dinosaurs.
Action: The first horses galloped across the earth over 50 million years ago!
Early horses were much smaller than horses today and stood at about 18
inches tall.
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Action: The earliest human ancestors began to walk the earth about 3.5
million years ago.

III. Creating the timeline (30-40 min.)

Use the Fossil Specimen
Identification Cards
and Annotated Object
Lists to identify the age
of different fossils
in the Kit
www.colorado.edu/
cumuseum/materialsand-resources/fossilsclassroom-specimenphotos

Next, the class will add plants and animals to the timeline created in
the setup of this lesson. Using the CU Natural History Museum website
(https://www.colorado.edu/cumuseum/materials-and-resources/fossilsclassroom-specimen-photos), assign students one of the 16 plants and
animals listed. It’s okay if more than one student works on each as long
as all 16 are assigned. Ask students to draw their assigned organism or
object based on the information provided on the website and/or further
information they find on their own. Use note cards for the drawings and
ask students to add a few sentences about their drawing on the back of
the notecard including when it existed. If time allows, students can work on
more than one plant or animal.
Assessment (Outcomes 1 and 2): After notecards are complete, ask
students to pair up with someone who drew something different than they
did and share their work. After sharing, ask students to use a paperclip to
add their notecard to the timeline in the appropriate geologic period. If
multiple students drew the same organism and it exists in multiple periods,
feel free to spread out the notecards.

This is a fossil leaf from the Age of Eocene. Credit: CU Museum of Natural History, https://www.colorado.edu/
cumuseum/materials-and-resources/fossils-classroom-specimen-photos.
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IV. Follow-Up Activities
a. Expend the timeline

Research geologic periods from the past and include additional plants and
animals from the past 500 million years.
Assessment (Outcomes 1 and 2): Repeat the assessment for the Creating
the Timeline section.
b. Make some noise/grow up

Place, from oldest to
youngest, the fossils
from the Kit on
the class timeline

Ask each student to consider the sound the animal they added to the
timeline would make. Lineup in timeline order and have each student make
their animal sound in succession to create an audible timeline. Students
can also chose plants and use their body to demonstrate how their plant
grows, how it moves in the wind (or water if an ocean plant).
Assessment (Outcomes 1 and 2): Ask students to write or discuss the benefits
and drawbacks of language-based timelines, picture-based timelines,
embodied timelines, and audible/movement timelines.

V. Additional Resources
a. Resources:

National Geographic carboniferous description

https://www.nationalgeographic.com/science/prehistoric-world/carboniferous

Colorado Geological Survey Timeline

http://coloradogeologicalsurvey.org/colorado-geology/timescale

Denver Museum of Nature and Science Ancient Denvers Exhibit

http://www.dmns.org/main/minisites/ancientDenvers/landscapes.html

Tree of Life Project Synapsida information
http://tolweb.org/Synapsida

Sam Noble Museum, Gigantopterid fossil gallery

https://samnoblemuseum.ou.edu/common-fossils-of-oklahoma/gallery/permianfossil-gallery/permian-gigantopterids-gallery

University of Colorado, Boulder- Interactive Geology Exhibit
http://igp.colorado.edu
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University of Colorado, Boulder-Interactive Geology, A Brief History of
Colorado Through Time
http://igp.colorado.edu/library/video/143654356

Paleontology Portal

http://paleoportal.org/index.php#

b. Vocabulary

Tableau: A representative depiction of something, most often motionless
and silent, arranged in an interesting way
Timeline: A linear representation of time with a beginning and end
Using the “Places to See
Fossils in Colorado” map
poster place the fossils
from the Kit in a location
on the map where they
might be found, based on
their age
www.colorado.edu/
cumuseum/programs/
schools-and-groups/
fossils-classroom/
materials-and-resources/
places-see-fossilscolorado

Geologic Period: A sub-division of geologic time that is unique due to the
plants, animals, and climate that defined the period. Discernable by unique
geologic layers
Ancient Plant: An ancestor to modern plants on earth, can either be extinct
or still in existence.
Ancient Animal: An ancestor to modern animals on earth, can either be
extinct or still in existence.
Embodied Representation: Using the body to represent ideas and scenes.

VI. Standards Addressed

a. Next Generation Science Standards Addressed
4-LS1-1 From Molecules to Organisms: Structures and Processes
Construct an argument that plants and animals have internal and external
structures that function to support survival, growth, behavior, and
reproduction.
4-ESS1-1 Earth’s Place in the Universe
Identify evidence from patterns in rock formations and fossils in rock layers
to support an explanation for changes in a landscape over time.
5-PS3-1 Energy
Use models to describe that energy in animals’ food (used for body repair,
growth, motion, and to maintain body warmth) was once energy from the sun.
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5-LS2-1 Ecosystems: Interactions, Energy, and Dynamics
Develop a model to describe the movement of matter among plants,
animals, decomposers, and the environment.
b. JeffCo Generations Skills
Self-Direction & Personal Responsibility: Students take initiative, are
inquisitive, entrepreneurial, and curious. They persevere through challenging
situations, take calculated risks, and stand accountable for their actions. They
continually advocate for their own needs as well as the needs of others.

Explore the CU Museum
of Natural History’s virtual
Paleontology Hall
www.colorado.edu/
cumuseum/3d-virtualpaleo-hall
Visit the Fossils in the
Classroom web site
www.colorado.edu/
cumuseum/programs/
schools-and-groups/
fossils-classroom
for additional resources
especially the online
section
www.colorado.edu/
cumuseum/programs/
schools-and-groups/
fossils-classroom/
materials-and-resources/
online-resourcesteachers-and

Communication: Students learn to effectively communicate in written,
digital, artistic, and oral forms. Students learn to explore and articulate
their own points of view, while respectfully exploring and understanding
the perspectives of others.
Collaboration & Leading by Influence: Students learn to work together,
harnessing the power of teamwork, and learn the importance of influence
to motivate others to get things accomplished.
Agility & Adaptability: Students learn to change in response to dynamic
situations, environments, and complex problems. Students adjust to
disruptions, ambiguity, and uncertainty in themselves, their organizations,
and their communities – and thrive in spite of the obstacles.
Colorado Academic 2020 Standards Drama and Theatre Arts
Create
•

Create characters from scripts or improvisation using voice, gestures
and facial expressions

•

Design a scene through an inventive process, and perform the scene

Perform
•

Participate collaboratively with partners and groups

•

Demonstrate safe use of voice and body to communicate characters

Critically Respond
•

Develop selected criteria to critique what is seen, heard, and understood

•

Examine character dynamics and relations
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