
LESSON 5: How might other living things be connected to ancient organisms?
PREVIOUS LESSON We revised our initial explanation to account for the patterns in the data from the previous lessons. We still have many candidate ideas for what might be

causing these patterns. We wondered whether we would see a similar pattern in the types of other organisms. We added questions to our Driving Question
Board.

THIS LESSON

INVESTIGATION

2 days

 

We examine fossil case studies to analyze the data for ancient and modern horseshoe crabs, horses, and whales.
We develop a model to represent patterns in character differences over time and in different environments.

NEXT LESSON We will argue for whether the fossil data we’ve been investigating represents what is found in only one individual or represents what is typical of any individual in
their population. We will construct revised explanations for how modern organisms are connected to ancient organisms. We will add new questions to our
Driving Question Board related to possible mechanisms causing this change.

BUILDING TOWARD NGSS

MS-LS1-4, MS-LS4-1, MS-LS4-2,
MS-LS4-3, MS-LS4-4, MS-LS4-6

WHAT STUDENTS WILL DO

5.A Analyze and interpret data from images to identify patterns of similarities and differences in modern organisms and the fossil record and use
the patterns to look for relationships between ancient and modern organisms.

5.B Respectfully provide and receive critiques about organizational models of the similarities and differences (patterns, stability, and change) in
some of the characters of organisms observed over time and in different environments based on evidence from the fossil record.

WHAT STUDENTS WILL FIGURE OUT

The structures of some other living things today (like whales, horses, horseshoe crabs) look similar to but not exactly like the most similar-
looking fossils we can find.
Sometimes, but not always, there are noticeable differences in body structures (limbs, skulls, teeth, shells).
Sometimes, but not always, there are changes in overall size of the organism.
The further back in the fossil record we go, the more pronounced those differences are (and the less crab-like, horse-like, whale-like that
type of organism appears to be).
Sometimes, but not always, characters of organisms seem to match the environment in which they lived (e.g., teeth or limbs adapted for
forests or grasslands).
Patterns in structures of many kinds of ancient and modern organisms show similar relationships with where and when the organisms lived.



Lesson 5 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 5 min NAVIGATION: WHAT’S OUR QUESTION?
Recall what we figured out in our previous lesson and motivate the need
to look at data from other organisms.

A

2 20 min SORT ORGANISMS BY CHARACTERS
Sort organisms by character similarities and differences and create an
organizational model while working in small groups.

B Crab Data Cards for Day 1, Horse Data Cards for Day 1, Whale Data Cards for Day 1,
3” x 3” sticky notes (several per group)

3 15 min GALLERY WALK TO COMPARE ORGANIZATIONAL MODELS
Look at how groups that have the same organism decided to organize
their cards based on how similar or different the ancient and modern
organisms’ characters are. Identify additional data students need to
better understand the patterns in similarities noticed based on
organisms’ characters.

C-D 1 set of stickers from Crab Stickers, Horse Stickers, or Whales stickers that
corresponds to the organism data the student has been working with, 3” x 3” sticky
notes (several per group), organizational model prepared by students in previous
activity

4 5 min MAKE A PREDICTION
Take a poll on predictions about how where organisms lived and when
they lived might be related to how similar they are based on their
characters and discuss reasons with a partner.

E-F

End of day 1

5 5 min SHARING PREDICTIONS
Share reasons for predictions about how where organisms lived and
when they lived might be related to how similar they are based on their
characters.

G-I Patterns for My Organism:______________, Maps of Earth’s surface over the last 50
million years, Maps of Earth’s surface 150 and 100 million years ago, Crab Data Cards
for Day 2, Horse Data Cards for Day 2, Whale Data Cards for Day 2

6 10 min SORT ORGANISMS BASED ON WHEN THEY LIVED OR WHERE THEY
LIVED
Work in small groups to examine whether patterns of the environment
where the organisms live(d) or patterns of the time when the organisms
live(d) seem to help explain patterns of characters in their organisms.

J-L Patterns for My Organism:______________, Crab Stickers, Horse Stickers, Whales
Stickers, Maps of Earth’s surface over the last 50 million years, Maps of Earth’s surface
150 and 100 million years ago, Crab Data Cards for Day 2, Horse Data Cards for Day
2, Whale Data Cards for Day 2

7 10 min SHARE PATTERNS
Share findings in a Scientists Circle with all the other groups that have
been examining the same organism.

M Patterns for My Organism:______________

8 9 min CREATE A CONSENSUS MODEL
Work together in small groups to create a consensus model showing
students’ understanding of how their organisms are related across time
and environments by their characters.

N Patterns for My Organism:______________, 1 set of stickers that corresponds to the
organism the student has been working with: Crab Stickers, Horse Stickers, or
Whales stickers., Maps of Earth’s surface over the last 50 million years, Maps of Earth’s
surface 150 and 100 million years ago, Crab Data Cards for Day 2, Horse Data Cards
for Day 2, Whale Data Cards for Day 2



Part Duration Summary Slide Materials

9 9 min EXPLAIN YOUR ORGANIZATION IN JIGSAW GROUPS
Share and critique the models students developed in the last activity,
during a jigsaw activity with groups of three students who worked on
different organisms.

O-Q Questions for Discussion

10 2 min NAVIGATION
Articulate answers individually to the last two questions on the
Questions for Discussion handout to identify remaining questions about
patterns of connections between ancient and modern organisms.

R Questions for Discussion

End of day 2



Lesson 5 • Materials List
per student per group per

class

Lesson
materials

science notebook
1 set of stickers from Crab Stickers
Horse Stickers
or Whales stickers that corresponds to the organism data the student has been working
with
Patterns for My Organism:______________
Crab Stickers
Whales Stickers
1 set of stickers that corresponds to the organism the student has been working with:
Crab Stickers
or Whales stickers.
Questions for Discussion

Crab Data Cards for Day 1
Horse Data Cards for Day 1
Whale Data Cards for Day 1
3” x 3” sticky notes (several per group)
organizational model prepared by students in previous
activity
Maps of Earth’s surface over the last 50 million years
Maps of Earth’s surface 150 and 100 million years ago
Crab Data Cards for Day 2
Horse Data Cards for Day 2
Whale Data Cards for Day 2

Materials preparation (30 minutes)
Review teacher guide, slides, and teacher references or keys (if applicable).

Make copies of handouts and ensure sufficient copies of student references, readings, and procedures are available.

Day 1
Group size: 2-4 students

It is important to have equal numbers of groups for each of the organisms (i.e., horseshoe crab, horse, and whale) and to have at least two groups working on each organism
(i.e., a minimum of 6 groups per class).

Setup: Place all organism cards and their cover sheet from Crab Data Cards for Day 1, Horse Data Cards for Day 1, and Whale Data Cards for Day 1 in 5.5” × 8.5” sheet protectors. Each
set will have a cover sheet explaining common characteristics. Clip the cover sheet and all cards for the same organism together in sets. You will need two or more sets for each
organism (i.e., horseshoe crabs, horses, and whales): one set for each group that is working on that particular organism.

Print sufficient copies of Crab Stickers, Horse Stickers, and Whales stickers so each student can have two sets of stickers. (Note that each student will need one set of stickers for their organism
for this day 1 activity and one set of stickers for their organism for an activity on day 2 in this lesson. There are 8 sets of stickers per page.)

Materials
Crab Data Cards for Day 1
Horse Data Cards for Day 1
Whale Data Cards for Day 1
Crab Stickers
Horse Stickers
Whales stickers
3” × 3” sticky notes, 5 notes per student group

Storage: Store cards in sets using ziplock bags or plastic tubs for future use. Store any unused stickers along with cards.

Day 2
Group size: Same groups as on day 1: 2-4 students; new jigsaw groups of 3 students each (1 each of student working with horseshoe crabs, horses and whales)
Setup

Place all data cards from Crab Data Cards for Day 2, Horse Data Cards for Day 2, and Whale Data Cards for Day 2 in 5.5” × 8.5” sheet protectors. Clip all cards for the same
organism together in sets. You will need two or more sets for each organism (i.e., horseshoe crabs, horses, and whales), one set for each group that will be working on that



particular organism. Make enough sets for groups in your largest class. These will be collected and reused after every class.
Print one copy of Patterns for My Organism:______________ and one copy of Questions for Discussion for each student.
Print or make available one set of Crab Stickers, Horse Stickers, or Whales Stickers for each student.
Each group of 2-4 will need to be able to access class copies of Maps of Earth’s surface over the last 50 million years in sheet protectors from Lesson 3.
Each group working with horseshoe crabs will need to be able to access Maps of Earth’s surface 150 and 100 million years ago. Place copies in sheet protectors to reuse for all
classes.

Materials
Crab Data Cards for Day 2
Horse Data Cards for Day 2
Whale Data Cards for Day 2
Patterns for My Organism:______________
Questions for Discussion
Crab Stickers
Horse Stickers
Whales stickers
Maps of Earth’s surface 150 and 100 million years ago

From Lesson 3:
Maps of Earth’s surface over the last 50 million years

Storage: Store cards in sets using ziplock bags or plastic tubs for future use.



Lesson 5 • Where We Are Going and NOT Going
Where We Are Going

In this lesson, students dig more deeply into analyzing data to look for patterns of structural characters and variations in those characters among ancient and modern organisms of the same
type. Students will identify characters and character variations in fossils. They will explore how similarities and differences in those character variations relate to time (when and how close
together in time organisms lived) and location (where geographically and in what local environment organisms lived). Students will investigate three types of organisms other than penguins to
look for generalizable patterns of connections that occur in all organisms. They will find and describe patterns and relationships between ancient and modern organisms that may or may not
reflect the commonly understood evolutionary relationships.

Here, students are still describing patterns and connections between organisms. We are not yet focusing on changes in the distribution of traits in populations of descendants over time. Many
students, however, are likely to suggest this idea themselves by this point in the unit. This lesson lays the groundwork for Lesson 6 where students will propose the possibility of changes in
populations happening over time.

Where We Are NOT Going

Throughout this lesson, students will be talking about patterns and possible relationships of those patterns to time and environment. However, they will not articulate whether those patterns
indicate any kind of evolutionary or ancestry-based relationships. The focus is on the data they have rather than on what it implies about relatedness between ancient and modern organisms.
They will be looking only at patterns of similarities and differences and patterns of time and location. Though these patterns might be assembled to create an argument supporting changes in
characters through a line of ancestry over time, that does not happen in this lesson. Rather, they gain a deep understanding of the data and the patterns that will be used later to support such
an argument.

At this point, students still might hold Lamarckian ideas that individuals might change over their lifetime and pass on those changes in traits to offspring. Also, students might have partial
understandings about differences between traits in individuals versus differences between trait distributions of populations. Those are still OK at this point. In the next lesson, students will get
an opportunity to revise and refine their ideas. And, in the next lesson set (Lessons 7-10) the focus of the class is on figuring out what is actually changing over time (populations rather than
individuals).

Please note that metric measurements on all data cards will be added in future versions of this lesson.



5 min

20 min

LEARNING PLAN for LESSON 5
1 · NAVIGATION: WHAT’S OUR QUESTION?
MATERIALS: None

Revisit previous learning. Display slide A. Ask students to turn and talk and recall what we figured out in our previous lesson. Say, After our
last lesson, we were thinking that populations of organisms could be connected by similarities in their characters. We ended the class by reviewing our
DQB and noticed that we had some questions about other organisms besides just penguins.

Suggested prompt Sample student response

What did we figure out in our last lesson? There seem to be similarities related to when they lived in time, but we
don’t know why that is.

If the penguins are connected by ancestry, we aren’t sure why they
don’t still look the same.

We know Earth has changed over time and the climate was different
at different times, but we don’t know how or if that’s related to why
ancient and modern penguins are different.

We don’t have enough information about ancient penguin
populations. Is there more information for different kinds of ancient
and modern organisms?

The penguins all seem to live in the Southern Hemisphere, so we might
need to look at different kinds of organisms that live in different
places.

How could looking at data from other ancient and modern organisms
besides penguins help us answer our questions?

Accept all responses.

Say, Let’s see if we can try to figure out if what happened with the penguins was unique or if we see similar patterns in other organisms. Let’s do that
by looking at both ancient and modern organisms just like we did with the penguins.

2 · SORT ORGANISMS BY CHARACTERS
MATERIALS: Crab Data Cards for Day 1, Horse Data Cards for Day 1, Whale Data Cards for Day 1, 3” x 3” sticky notes (several per group)

Introduce the sorting activity. Display slide B. Say, We’re going to divide into small groups which will each have data from different kinds of
ancient and modern organisms of the same type to organize according to how similar or different they are.

Divide students into at least 2 groups for each of the 3 organisms (i.e., at least 6 groups: 2 for horseshoe crabs, 2 for horses, 2 for whales).
Later in the lesson, groups working on the same organism will pursue different lines of investigation and then compare their findings, so it is
necessary to have more than one group per organism. Also, to facilitate an activity later in the lesson, be sure there are the same number of
groups for each organism in the class, i.e., 6 groups (2 of each organism), 9 groups (3 of each organism), or 12 groups (4 of each organism).
There will be a jigsaw activity later in the lesson that will require experts on each of the three organisms to convene and report findings in a
small group.

✱ ATTENDING TO EQUITY

Emerging Multilingual Learners: Students
will work with these groups for several
activities that involve thinking and rethinking.
It may be helpful to intentionally put
together emerging multilingual students with
peers whose English language development



Distribute Crab Data Cards for Day 1, Horse Data Cards for Day 1, or Whale Data Cards for Day 1 to the appropriate groups, along with sticky
notes.

Sort the organism Data Cards for Day 1. Ask students to quickly
recall how they used character variations of penguins in Lessons 2
and 3. Listen for students to say they looked at similarities and
differences in the sizes and shapes of different bones. Let students
know that the organism data cards they will examine may show
bones or other structures that have been fossilized. Review the
directions shown on the slide and circulate among the groups as
they work. Students might choose to sort their organisms in a line
or in multiple clusters.

Students should create an organizational model based on
similarities and differences in characters and lay it out on their
tables. They should use sticky notes to label the characters they
used to sort their organisms.✱

These are examples of organizational models students may come
up with:

is similar to theirs. As students sort cards to
show relatedness, encourage them to
express their reasoning using linguistic and
nonlinguistic modes such as drawings,
symbols, and gestures.

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING PATTERNS

If students are struggling to identify
characters on which to look for patterns and
base sorting, help them to think more deeply
with probing questions such as these:

What do you notice about your
organisms overall?
What parts of your organisms are
you able to examine?
What features do you notice about
the ___ (legs, skulls, shells) of your
organisms?

If students are struggling to get started, ask
them to look for one characteristic that will
allow them to divide their organisms into
two groups. Prompt them to continue
dividing into subgroups based on differences
in characters.



15 min3 · GALLERY WALK TO COMPARE ORGANIZATIONAL MODELS
MATERIALS: science notebook, 1 set of stickers from Crab Stickers, Horse Stickers, or Whales stickers that corresponds to the organism data the student has been working with, 3” x 3” sticky
notes (several per group), organizational model prepared by students in previous activity

Do a gallery walk. Display slide C. Have students create a table in their science notebook on a page labeled “Organizing (name of organism)
by traits”. Say, You’re going to take a look at how other groups that have the same organism decided to organize their cards. As you look at their
models, record how they did their organizing and how it is similar to or different from how your group organized the organism cards. Allow students
to circulate around the room and take a quick look at the organizational models of any other groups working with their same organism.
Students should record in their science notebook the similarities and differences in other groups' organizations compared to their own.

Have students go back to their original groups and discuss what they recorded during the gallery walk and make any desired adjustments to
their organizational models.✱

Circulate through the groups to listen to their conversations. Pass out additional sticky notes if needed. ✱

ASSESSMENT
OPPORTUNITY

Building towards: 5.A Analyze and interpret data from images to identify patterns of similarities and differences
in modern organisms and the fossil record and use the patterns to reconstruct relationships between fossil
(ancient) and extant (modern) organisms.

What to look and listen for: Circulate as students work to formatively assess students’ identification and use of
patterns to sort ancient and modern organisms based on their characters. Different groups may have focused
on different characters and noticed different patterns that led to different organizations. Listen for these
general ideas:

The structures of some living things today look similar to but not exactly like the most similar-looking
fossils we can find.
Sometimes, but not always, there are noticeable structural differences.
Sometimes, but not always, there are differences in overall size of the organism.

Look for students to sort and arrange their specific organism data cards based on the following characters and
variations:

horseshoe crabs: shape of shell, position of eyes, number of spines
horses: number and size of toes, shape and size of teeth
whales: presence or size of hind limbs, presence or absence of teeth, short or long skull, position of
blow hole on skull

What to do: If students are struggling to identify patterns among the organisms, help them focus specifically on
the structural characters they’ve identified as important. Ask them to explain what is similar and what is
different among the organisms. Prompt them to group together things they’d describe as mostly similar and
divide into separate groupings those things they’d describe as mostly different.

Display slide D. Distribute the corresponding set of stickers to each student from Crab Stickers, Horse Stickers, or Whales stickers.
Students should use stickers of their organisms to individually record their revised organizational model in their science notebooks

along with explanatory notes so they can revisit their thinking on day 2 and later in the unit. This is similar to what they did in Lesson 3.

ADDITIONAL
GUIDANCE

Alternatively, students can take a photo of or sketch out their arrangement of cards and labels in their
notebooks. If students take photos, you might consider having them upload the photo files using a digital tool
such as Google Jamboard so they can revisit their work and compare their work to other groups.

✱ SUPPORTING STUDENTS IN
ENGAGING IN ANALYZING AND
INTERPRETING DATA

This activity gives students multiple
opportunities to refine their thinking through
small-group discussion and metacognition
about what patterns of similarity and
difference in characters exist among ancient
and modern organisms as they consider how
their group’s thinking compares to that of
others. As students are discussing what
similarities and differences they noticed
about how other groups organized
organisms, ask them to consider how their
thinking may have changed or been
confirmed based on similarities and
differences among different groups’
analyses.

✱ SUPPORTING STUDENTS IN
ENGAGING IN ARGUMENT FROM
EVIDENCE

As students discuss what they noticed and
make adjustments to their organizational
model, everyone should share ideas and ask
questions of their group members to
understand thinking. Students should
respectfully ask probing questions. Provide
sentence starters to help students
understand the thinking and ideas of their
group members:

Why do you think _____?
Can you explain why you think
these two organisms are more
similar/less similar?
Can you show us what evidence
from the card supports your idea?



5 min

5 min

After students have added stickers to their notebook, say, Based on our work today, we have some ideas about connections between organisms
based on their characters. Think about what other information you might want to examine to help us refine our thinking and understand what the
patterns we noticed might mean. Record these ideas in your notebook and be ready to share your thinking with the class in a few minutes.

Allow students to share some of the ideas they recorded in their science notebooks.
Suggested prompts Sample student responses Follow-up questions

Now that we have some ideas about how
connected our organisms might be based on
their characters, what other information do
we need to better understand the patterns we
noticed? Did we have other information
about the penguins that we might want
about the horseshoe crabs, horses, and
whales to refine our thinking?

We should look at where they live or lived to
see if they group together that way (like the
penguins seemed to).

We should look at when the organisms lived
to see if they group more closely if they lived
more closely in time (like the penguins
seemed to).

It sounds like we should look for other
connections in geographic location and in
time.

4 · MAKE A PREDICTION
MATERIALS: science notebook

Make predictions based on location and time. Say, Let’s try analyzing our data on these organisms in a different way--looking for some of the
patterns we looked for in our penguin data. Before we do, let’s make a couple of predictions. Show slide E. Give students a half minute to read
through both questions to get ready to take a poll. Then poll the class on the following two questions:

Do you think that how similar organisms are (based on their characters) will be related to where they live?
Do you think that how similar organisms are will be related to when they live in time?

Discuss reasons with a partner. Show slide F. Give students the remaining class time to talk with a partner about the reasons they made the
predictions they did. Tell students, Be prepared next time to share the reasons you and your partner gave for your predictions. You can record your
predictions in your science notebook.

End of day 1

5 · SHARING PREDICTIONS
MATERIALS: Patterns for My Organism:______________, science notebook, Maps of Earth’s surface over the last 50 million years, Maps of Earth’s surface 150 and 100 million years ago, Crab Data
Cards for Day 2, Horse Data Cards for Day 2, Whale Data Cards for Day 2

Share reasons for predictions from last time. Display slide G. Say, Last time, we started considering how the similarities in characters of your
organisms might be connected based on when they lived or where they lived. Let’s share some of those reasons with the whole group. Encourage
students to describe their partner’s reasons first before explaining how their own predictions compared and why. Accept all answers.

Prepare to sort organisms based on new information. Say, Let’s analyze the data further to see if they support or refute any of these predictions.
Display slide H. Distribute Patterns for My Organism:______________ to each student. Tell students that they will be working with the group
they sorted cards with in the previous class to look for patterns based on either where the ancient and modern organisms lived or when in
time they lived. Say, We’re going to divide up and have you work with the groups you worked with last time to look at either where our organisms
lived or when our organisms lived to see if either of those helps us to explain any of the patterns in similarities and differences that we noticed in

✱ ATTENDING TO EQUITY

Universal Design for Learning: Examining
where organisms lived is complex because
students will need to identify similarities and
differences in the local environments before
they can sort organisms based on those
categories. Whereas in the timeline groups,
they are matching already-described



10 min

characters. Be sure to record what you find on your handout, then we’ll get back together and share what we find out. Tell students they will record
the patterns they notice in the ”How patterns of characters are related to my factor” section of the handout Patterns for My
Organism:______________.

Display slide I. Divide and assign student groups with their investigation so that for each of the three organisms (horseshoe crabs, horses,
whales) there is at least one group that will be looking at the factor of where they lived and at least one group that will be looking at the
factor of when they lived in time. Every group should be assigned to one investigation or the other. Have them indicate which organism and
factor they’ll be working on in the “My organism” and “the factor my group investigated” sections at the top of Patterns for My
Organism:______________. ✱

Distribute Crab Data Cards for Day 2, Horse Data Cards for Day 2, or Whale Data Cards for Day 2 to each group based on what organism they
are working with. Be sure each group has access to a copy of Maps of Earth’s surface over the last 50 million years, and that horseshoe crab
groups have access to Maps of Earth’s surface 150 and 100 million years ago.

patterns in the timeline. Therefore, consider
assigning an extra group for each organism
to the “where they lived” investigation and
having them focus only on the local
environment (rather than on both the
geographical and local environment aspects
of where they lived).

These small-group discussions provide
opportunities to support student
engagement in meaningful, accountable talk
by using a socially safe grouping structure.
This is especially beneficial to emergent
multilingual students. Allowing students to
share their thinking with a small number of
students before a whole-group conversation
increases confidence.

6 · SORT ORGANISMS BASED ON WHEN THEY LIVED OR WHERE THEY LIVED
MATERIALS: Patterns for My Organism:______________, science notebook, Crab Stickers, Horse Stickers, Whales Stickers, Maps of Earth’s surface over the last 50 million years, Maps of Earth’s
surface 150 and 100 million years ago, Crab Data Cards for Day 2, Horse Data Cards for Day 2, Whale Data Cards for Day 2

Orient students to the information on the data cards as needed. Display slide J and slide K as needed. The information on these data cards
is organized very similarly to the cards they looked at for the modern and ancient penguins in Lessons 1 and 3. If students are sufficiently
familiar with the format of the data cards, move on to the next step.

The map shows where the fossil of the ancient organism was found or where the modern organisms live now (circles on the map).
Note that for an ancient organism the map is different based on what the land looked like at the time it was alive.
Information about the general environment of Earth during the time period in which the organism lived is in the box on the right.
Information about the local environment in the area where the fossil was found at the time that it was alive, including what
organisms we know were there at the same time, is in the box on the left (white box).
The timeline is at the bottom of the card. The actual time when the fossil organism may have lived is indicated on this.

Display slide K. Ask students, What is different about the timeline on the horseshoe crab cards compared to the penguin cards we used in Lesson 3?
Students should notice that it goes much further back in time than it did before. Orient them to the differences in the maps by referring
them to Maps of Earth’s surface over the last 50 million years and Maps of Earth’s surface 150 and 100 million years ago and noting the
differences in the way the land and sea appear in the different time periods.

Organize both investigations. Display slide L. Remind the “where they lived” groups that they will be looking at both the geographical
location and the local environment where their organisms lived, unless they have specifically been assigned to look only at the local
environment. Remind the “timeline” groups that they will be looking at both the order in which their organisms appear on the timeline as
well as how far apart in time they lived.

Sort organisms and describe any patterns observed. Students should work together in their small groups to sort their organisms based on
the factor they are investigating,

Have Building Understandings Discussions in small groups. After students have sorted their organisms and noticed potential relationships,
then they should look to determine if there is any relationship to the patterns of characters they saw or to how similar they think the
individual organisms are based on their characters. Their goal should be to see if any of these factors help them explain the patterns of
characters they noticed and recorded in their science notebooks on day 1.

✱ ATTENDING TO EQUITY

Universal Design for Learning: As a
reminder, to support representation help
students clarify the map symbols. On the
maps, blue color indicates water. The very
light blue color indicates shallow seas or
lakes. Deeper water is darker blue. Green or
brown color indicates land. Green areas are
covered with plants. Darker green indicates
denser vegetation. Brown areas are drier with
sparse vegetation. White areas indicate ice.
During ice ages, the ice can cover large areas
of land and water. Even in warmer climates,
some areas, like Antarctica, may remain ice-
covered.

While color coding is a useful way to quickly
reference the parts of the map, letter or
number coding helps ensure accessibility for
any student who may be color blind.
Consider adding additional coding to support
these students.



ADDITIONAL
GUIDANCE

Students may want to organize their organisms based on character similarities as they did on day 1 and then try
to figure out whether those groupings match up with any of the categories of where they lived or when they
lived. However, it is much more fruitful if students first identify similarities and differences in geographical
location or local environment, or order and proximity in time, and then look at whether any patterns of the
characters can be explained by the patterns in where or when they lived. Encourage students to take this
stepwise approach.

Circulate among the groups as they work. As you move among them, encourage students to clearly articulate any patterns they notice
between the factor they are investigating and the characters of their organisms. Ask them to explain to you what evidence they have that
supports what they articulate. They should be able to show or describe for you how some organisms fit the patterns they are articulating.

KEY IDEAS Purpose of the Building Understandings Discussion: Students in small groups should work to agree, based on
evidence, about how patterns of characters in their organisms might be explained by patterns of where or when
the organisms live(d).

Listen and look for these ideas: Students may come up with many different types of patterns showing groups
or lines or branches of organisms with similar characters related by when or where they lived. There are no right
or wrong patterns for students to notice, but it is important that they use evidence and articulate the patterns
clearly. These are potential patterns students may notice:

For where they live:
Horseshoe crabs: It is hard to see patterns because their characters are all very similar to each other.
Geographically, they are spread out all over the world, so there’s no real pattern there. Their local
environments are all exactly the same: tidal marine areas of shallow seas. So maybe their similar
characters match their similar local environments.
Horses: Geographically there’s no real pattern except it’s weird that the ancient ones are all in the
Western Hemisphere and the modern ones we looked at are in the Eastern Hemisphere. The patterns of
having pointier teeth and more toes seem to go with more forest areas usually. More molars and fewer
toes seem to go with more grasslands. There are exceptions.
Whales: Geographically, they’re really spread out, so it’s hard to tell if there’s a pattern. If you look at the
temperature of the ocean or the depth of the ocean, there might be a pattern with size. Warmer oceans
have smaller whales. Deeper oceans have larger whales. There isn’t any particular pattern of where they
lived whether they had teeth, though there are more whales with teeth longer ago.

For when in time they lived
General: There aren’t many clear boundaries of different characters long ago versus more recently or for
different time periods in particular. Sometimes you can notice a kind of scaling of things over time
(getting bigger or getting smaller, or going from more toes to fewer). Size changes over time for all three
organisms. They mostly get bigger over time (with a few exceptions).
Crabs: It is hard to see patterns because their characters are all very similar to each other. The size
changes don’t seem to follow the exact pattern of how close together they are in time, but they do get
bigger overall as time goes by.
Horses: Over time, their toes go from having multiple big ones to having multiple small ones to just one.
Also, they go from having sharp, dog-like teeth to having some molars to having big molars over time.
Whales: Further back in time, whales had bigger hind limbs. The more-recent fossils and the modern
whales have none or practically no hind limbs. The blow holes in their skulls go from closer to the front
to closer to the back of the skull over time (students might not notice this). The older ones have teeth,
but then since about 30 mya, some have teeth and some don’t. So similarity in teeth, characters doesn’t
seem to be related to time, at least since 30 mya. Also their front limbs seem to get a little longer over
time, except for the sperm whale.
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Have students record the patterns they noticed. After they have clarified their thinking, have students write out how the patterns of
characters of their organism are related to either when or where they lived in the “How patterns of characters are related to my factor”
section on their Patterns for My Organism:______________. They should individually list each relationship between their factor and the
characters of their organisms and number each one for reference in the next activity.

7 · SHARE PATTERNS
MATERIALS: Patterns for My Organism:______________

Assign roles within small groups and organize into Scientists Circles. Display slide M. All students who investigated the same organism will
gather together in a Scientists Circle to share their findings with one another, compare their findings, and ask and answer clarifying questions.
Therefore there will be three Scientists Circles for the class, one for horseshoe crabs, one for horses, and one for whales.

Within each original small group, have students quickly decide who will report the findings from their group to the others in the Scientists
Circle. They may also want to assign other roles such as clarifying-question-asker or question-answerer. Then they can form a Scientists
Circle with the other groups of students that investigated the same organism.

Share findings. Reiterate to students that this is a chance for them to share their findings and listen to others’ findings, not to criticize others’
findings.✱ ✱They should be prepared to listen to other groups and ask clarifying questions. Each group should share what they recorded on
their Patterns for My Organism:______________. Any clarifying questions from other groups should be asked and answered before the next
group shares. As each group shares their findings, students in other groups should individually list in the appropriate space on their Patterns
for My Organism:______________ each of the patterns they report and number each new idea for reference. If an idea has already been listed
by a previous group, they can just record the reference number rather than rewriting it.

✱ SUPPORTING STUDENTS IN
ENGAGING IN ARGUMENT FROM
EVIDENCE

Sharing ideas clearly and persuasively is an
important aspect of scientific
communication, and students have
experiences with respectful feedback from
other units (e.g., OpenSciEd Unit 7.2: How can
we help people design a flameless heater?
(Homemade Heater Unit) and OpenSciEd Unit
8.1: Why do things sometimes get damaged
when they hit each other? (Collisions Unit)). As
students are engaged in cross-team
discussions, circulate and encourage
presenting groups to cite evidence to
support their organizational models.
Students should ask and answer clarifying
questions that reveal differences in rationale
between groups.

✱ ATTENDING TO EQUITY

Universal Design for Learning: Students may
benefit from assistance with expression and
communication by using sentence starters to
help them express what they know and ask
clarifying questions. Consider providing
some sentence or question starters, such as
the following:

This pattern in _____ seemed
related to this character/character
variation because _____.
The evidence that supports our
organization is _____.
Why did you place this organism(s)
in that way in your model?
How do you think that pattern is
related to the _____
character/character variation?
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8 · CREATE A CONSENSUS MODEL
MATERIALS: Patterns for My Organism:______________, science notebook, 1 set of stickers that corresponds to the organism the student has been working with: Crab Stickers, Horse Stickers,
or Whales stickers., Maps of Earth’s surface over the last 50 million years, Maps of Earth’s surface 150 and 100 million years ago, Crab Data Cards for Day 2, Horse Data Cards for Day 2, Whale
Data Cards for Day 2

Create a model showing how organisms are related across time and environments. Display slide N. Say, Now you’re going to work together
with your original group using everything you’ve learned to create a model that shows how you think your organisms are more closely or more
distantly connected to each other. Be sure you have a reason for why you think each organism belongs where it does in your model. When you’re
finished, you’ll split up and each of you will explain your model to students who have been working with a different organism. So, be sure to become
an expert on your model. Have students reassemble in their original small groups. They should work together to use all they have seen and
heard in their investigations and those of other groups to organize their organisms spatially on their table in a way that indicates their
understanding of how closely or distantly connected they are to each other. They can sort and discuss using the Crab Data Cards for Day 2,
Horse Data Cards for Day 2, or Whale Data Cards for Day 2 until they are satisfied with the organization of their model.

As they work, circulate among the groups and encourage them to articulate the relationships they are representing and their reasons for
positioning various organisms where they put them. Encourage them to consider both when they lived and where they lived as they organize
their model. Remind them that they will be individually sharing their model with students from other groups, so they should be sure they
understand the reasons behind where all the organisms are placed in their model.

Record models in science notebooks. When groups are satisfied with the organization of their models and have articulated and agreed on
their reasons for organizing that way, distribute a set of stickers from Crab Stickers, Horse Stickers, or Whales Stickers to each group member
for them to use to recreate the model across a couple of pages in their science notebook. They should make notes on those pages describing
the reasons why they positioned the organisms as they did. They may want to include a timeline or map in their notebook organizational
model.

9 · EXPLAIN YOUR ORGANIZATION IN JIGSAW GROUPS
MATERIALS: Questions for Discussion, science notebook

Organize into jigsaw groups of three. Display slide O. Distribute Questions for Discussion. When the jigsaw groups representing one person
who investigated each organism are assembled, get everyone’s attention and remind students about norms for giving and receiving
feedback. Ask students to share ideas for which classroom norms are especially important when both giving and receiving feedback. If
necessary, display slide P that lists classroom norms. Allow a few students to quickly share their thinking with the class and listen for ideas
such as the following:

We critique ideas, not people.
We listen carefully and ask questions to help us understand.
We value that people represent their ideas in different ways.
We challenge ourselves to think in new ways.
We are open to changing our minds.

Say, The ideas we are talking about are very complicated. These norms are all important ways to help us learn from each other and learn together
about what is going on with many different kinds of organisms and how ancient and modern organisms may be connected to each other.

Share and discuss their models. Display slide Q. Each person in the group should have an opportunity to share and explain their
model to the two others in their group. Their description should focus on how and why their original group decided to organize their

organisms the way they did. While one student is sharing, the others can be taking notes in the appropriate sections on Questions for
Discussion about how when or where organisms lived helped organize the model they are hearing about.



After each person has shared, have them talk through their answers to the first two questions with one another. Circulate among the groups
and encourage them to listen carefully and consider the ideas of the others in the group.

ASSESSMENT
OPPORTUNITY

Building towards 5.B.1 Respectfully provide and receive critiques about organizational models of the similarities
and differences (changes) in some of the characters of organisms observed over time and in different
environments based on evidence from the fossil record.

What to look and listen for: When students are in their 3-person jigsaw groups, the focus should be on asking
and answering clarifying questions that reveal the patterns they noticed and the rationale for their
organizational models. They should support their explanations using patterns in characters related to where and
when organisms lived.

What to do: If students are struggling to articulate their organizational models or explain why they organized
them as they did, refer them to the resources they have developed: the model made with stickers in their
science notebook, the information on Patterns for My Organism:______________, the discussions they had in
their small groups. Refocus them on articulating what the support is for their organizational model.

Give students feedback on how respectfully they are asking and answering questions during the discussion.
Positive feedback is especially powerful as it both encourages the student being addressed and points out a
peer model of respectful exchange in a discussion.



2 min10 · NAVIGATION
MATERIALS: Questions for Discussion

Have students individually record their answers to the last two questions on the Questions for Discussion handout. Present slide R.
Articulating their answers individually gives them an opportunity to think a little more deeply about how ancient and modern

organisms may be connected and to articulate any questions they have.✱

HOME LEARNING
OPPORTUNITY

If there is not time to finish recording this last activity during class, students can be assigned this as home
learning.

ASSESSMENT
OPPORTUNITY

Building towards 5.B.2 Respectfully provide and receive critiques about organizational models of the
similarities and differences (changes) in some of the characters of organisms observed over time and in
different environments based on evidence from the fossil record.

What to look and listen for: Collect Questions for Discussion after students have finished filling it out. In their
writing, students should make specific references to similarities or differences in characters and should explicitly
refer to time and environments in their written answers. How these elements are used is less important than
whether they are part of the information recorded. This is because the focus of this work is on working with
ideas that other students shared in their arguments.

What to do: Provide feedback regarding the presence or absence of the specific use of similarities and
differences in characters and the presence or absence of explicit reference to time and environments in the
patterns they describe. Emphasize the role that students should adopt when they realize they missed a key
point that a peer made in their arguments. In particular, remind students to ask their peers for clarification
and/or restating of key ideas when they realize they have a gap in their recall or understanding of one or more
of the ideas a peer shared.


