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References to digital components are included for educators 
who purchased the full kit: Smithsonian STEAM Readers: Grade 2. 
Please disregard digital component references if this lesson was 
purchased in a different product configuration.

 1.  1.  1. CCC  4.  4.  4. DDD

 2.  2.  2. BBB  5.  5.  5. Answers should include some or all the Answers should include some or all the Answers should include some or all the Answers should include some or all the Answers should include some or all the Answers should include some or all the 
following: Bone displays allow others to see following: Bone displays allow others to see following: Bone displays allow others to see following: Bone displays allow others to see following: Bone displays allow others to see following: Bone displays allow others to see 
where animals lived, what they ate, where where animals lived, what they ate, where where animals lived, what they ate, where where animals lived, what they ate, where where animals lived, what they ate, where where animals lived, what they ate, where 
they lived, what they looked like, and they lived, what they looked like, and they lived, what they looked like, and 
sometimes even what they sounded like or sometimes even what they sounded like or sometimes even what they sounded like or 
how they moved.how they moved.how they moved.

 3.  3.  3. DDD
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Unit 1: Animals

 ◗ Bones on Display books
 ◗ copies of student activity sheets (pages 9–19)
 ◗ chart paper
 ◗ notecards and tape
 ◗ STEAM Challenge materials include but are not limited to the following:

 ✓ books with pictures of 
animals in their habitats 
(optional)

 ✓ clay
 ✓ colored pencils and/or 

markers

 ✓ glue
 ✓ paint
 ✓ pipe cleaners
 ✓ scissors
 ✓ shoebox (one for each team)
 ✓ tape

 ◗ Reading: Ask and answer such questions as who, 
what, where, when, why, and how to demonstrate 
understanding of key details in a text.

 ◗ Writing: Write narratives in which they recount a 
well-elaborated event or short sequence of events, 
include details to describe actions, thoughts, and 
feelings, use temporal words to signal event order, 
and provide a sense of closure.

 ◗ Speaking and Listening: Participate in 
collaborative conversations with diverse partners 
about grade appropriate topics and texts with 
peers and adults in small and larger groups.

 ◗ Engineering: Define an engineering problem, 
design and evaluate solutions, and optimize a 
design based on test results.

Bones on Display

Di� erent animals have di� erent bones and skeletal structures.Di� erent animals have di� erent bones and skeletal structures.

Learning ObjectivesLearning ObjectivesLearning ObjectivesLearning ObjectivesLearning ObjectivesLearning Objectives

MaterialsMaterialsMaterialsMaterialsMaterialsMaterials

Lesson TimelineLesson TimelineLesson TimelineLesson TimelineLesson TimelineLesson Timeline

PhenomenaPhenomenaPhenomenaPhenomenaPhenomenaPhenomenaPhenomenaPhenomenaPhenomenaPhenomenaPhenomenaPhenomena

Day 1 Day 2 Day 3 Day 4 Days 5–10
Introductory and 
Before Reading 
Activities (page 4)

During Reading Activities (page 5) A� er Reading 
Activities (page 5)

STEAM Challenge 
and Assessments 
(pages 6–8)

De� ne the STEAM 
Challenge, and 
preview the text to 
ask questions about 
bones on display in 
exhibits. 

Research how people study and display 
bones, � nd answers to questions while 
reading the text, and brainstorm design 
solutions.

Write narratives 
describing a visit 
to the Bone Hall 
exhibit.

Design, build, test, 
improve, re� ect 
on, and share bone 
display models.  
Complete the 
assessments.
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Unit 1: Animals

Bones on Display (cont.) 

exhibitsexhibitsexhibits � eldwork� eldwork� eldwork fossilsfossilsfossils

habitatshabitatshabitats ligamentsligamentsligaments

Introductory ActivityIntroductory ActivityIntroductory ActivityIntroductory ActivityIntroductory ActivityIntroductory ActivityIntroductory ActivityIntroductory ActivityIntroductory ActivityIntroductory ActivityIntroductory ActivityIntroductory ActivityIntroductory ActivityIntroductory ActivityIntroductory Activity Before ReadingBefore ReadingBefore ReadingBefore ReadingBefore ReadingBefore ReadingBefore ReadingBefore ReadingBefore ReadingBefore ReadingBefore ReadingBefore ReadingBefore ReadingBefore ReadingBefore Reading

Define the Problem
 1. Display page 7 of the Bones on Display book.  

Create a two-column table on the board or 
chart paper and label the columns Notice and 
Wonder.  With partners, have students describe 
what they notice and what they wonder about 
the images on the page.  Ask volunteers to 
share and write their ideas in the table.  Tell 
students that making observations and asking 
questions are important things that scientists 
and engineers do.

 2. Distribute the Bones on Display books to 
students.  Read aloud the STEAM Challenge 
on pages 28–29.

 ◗ Display the Interactiv-eBook for a more 
digitally enhanced introduction to the 
challenge.

 3. Distribute Make a Plan (page 9) to students.  
Have them summarize the STEAM Challenge.  
Summaries should include constraints and 
criteria. 

 ◗ Support students with the following 
sentence frame to help them summarize: 
Design and build a bone display model that 
can _______ using _______.

  Note: You may wish to distribute all student 
activity sheets as one packet.  They will be used 
throughout the STEAM Challenge.

 1. Write the vocabulary words on separate sheets 
of chart paper, and discuss their meanings.  
Post the chart paper around the room.  Have 
groups of students rotate around the room to 
the posted sheets, drawing pictures and writing 
words that relate to each vocabulary word.  
Discuss the posters as a group, and keep them 
for students to reference throughout the lesson.

 2. Tell students that, like scientists and engineers, 
good readers ask questions. Explain that 
readers ask questions before they read to 
activate prior knowledge and set a purpose for 
reading.  Then, readers try to find and answer 
those questions.

 ◗ Support students by reviewing questioning 
words (who, what, when, where, how, and 
why) and having them come up with 
examples of questions that start with each 
word.

 3. Model previewing the text and asking questions 
for pages 4–11 of Bones on Display.  Point out 
how looking closely at images and other text 
features can help you generate questions.

 4. Distribute I Want to Know (page 10) to 
students, and review the directions.  Ask 
students to preview the rest of the text and 
write questions on their activity sheets.  Tell 
them they will get a chance to find answers to 
their questions when they read the book.

 ◗ Challenge students to ask questions that 
start with why or how.

[SAMPLE]
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Unit 1: Animals

Bones on Display (cont.) 
During ReadingDuring ReadingDuring ReadingDuring ReadingDuring ReadingDuring ReadingDuring ReadingDuring ReadingDuring ReadingDuring ReadingDuring ReadingDuring ReadingDuring ReadingDuring ReadingDuring Reading After ReadingAfter ReadingAfter ReadingAfter ReadingAfter ReadingAfter ReadingAfter ReadingAfter ReadingAfter ReadingAfter ReadingAfter ReadingAfter ReadingAfter ReadingAfter ReadingAfter Reading

Research and Brainstorm
 1. Distribute the Bones on Display books to 

students and refer them back to their I Want to 
Know activity sheets.  Read the book aloud as 
students follow along.  After each page, stop 
and ask students to share if any of their 
questions have been answered.

 ◗ Display the Interactiv-eBook for a more 
digitally enhanced reading experience.  
You may wish to have students annotate 
the PDFs as you read.

 ◗ Play the audio recording as students follow 
along to serve as a model of fluent reading.  
This may be done in small groups or at a 
listening station.  The recording will help 
English language learners practice 
fluency and aid in comprehension.

 2. Have students read the book a second time in 
small groups, taking turns reading each page.  
Ask students to stop after each chapter and 
record any answers they found for any of their 
questions.

 ◗ Challenge students to find answers to any 
unanswered questions using another 
source.

 3. Have students discuss what animals would be 
good to use in their exhibits for the STEAM 
Challenge.  Ask them to record ideas on their 
Make a Plan activity sheets.

 1. Write the vocabulary words on the board and 
review their meanings.  Prepare a sticky note 
or label for each student by writing one 
vocabulary word on it.  Place one word on 
the back of each student.  Have students walk 
around the room asking their classmates yes 
or no questions about the words on their 
backs.  Tell them they cannot use any of the 
vocabulary words in their questions.  Have 
students return to their seats once they guess 
their words correctly.

 2. Tell students that making and recording 
detailed observations about events and 
experiences is an important writing skill for 
experts in STEAM fields.  Explain that they 
sometimes turn their observations into 
narratives and share them with the public in 
books, magazines, or websites.

 3. Distribute Day at the Museum (page 11) to 
students.  Ask them to imagine that they 
spent the day visiting the Bone Hall at 
Smithsonian’s National Museum of Natural 
History.  Have students use their graphic 
organizers to record what they saw, heard, 
and felt as they explored the exhibit.

 ◗ You may choose to have students explore 
the Skin and Bones app or Bone Hall 
website at naturalhistory.si.edu/
exhibits/bone-hall/index.cfm for 
inspiration on planning their narratives 
and to gather ideas for the STEAM 
Challenge.

 4. Have students use their graphic organizers to 
write their narratives on separate sheets 
of paper.

[SAMPLE]
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Unit 1: Animals

Bones on Display (cont.) 

Review all designs prior to building.Review all designs prior to building.Review all designs prior to building.
Prepare all materials for STEAM Challenge.Prepare all materials for STEAM Challenge.Prepare all materials for STEAM Challenge.

Design and Build
 1. As a group, discuss the following questions to 

connect the reading to the STEAM Challenge:
 ◗ How do bone exhibits help others learn about 
animals from the past?  Guide students to the 
idea that bone displays allow people to learn 
about what the specific animal looked like, 
what it ate, and what habitat it lived in.

 ◗ What is the first thing people do when creating 
an exhibit?  Have students recall that before 
people can begin building exhibits, they 
must first design them.  Remind students 
that each design is purposeful and helps 
teach visitors about the animal.  For example, 
if a skeleton is positioned to look like it is 
swimming, the animal probably spent most 
of its life in the water.  Tell students they will 
also be designing their exhibit models 
before building.

 2. Organize students into teams, and distribute 
previously completed activity sheets.  Review the 
STEAM Challenge on pages 28–29 together.  List 
materials on the board, and discuss with 
students what materials they will use to ensure 
that their models stand up securely.  Show 
students different resources they may use to 
choose animals and learn about what they look 
like and where they live to make their model 
exhibits accurate.

 ◗ You may choose to narrow animal options to 
a few choices, assign a different animal to 
each team, or allow teams to choose their 
animals.

 3. Ask students to independently sketch and label 
two designs on their Make a Plan activity sheets.

 4. Distribute one copy of Team Designs (page 12) to 
each team.  Ask teams to have members share 
their designs.  Then, have each team choose, 
sketch, and label a team design.  (Team designs 
must be submitted for teacher approval before 
building begins.)

 ◗ Challenge students by adding constraints or 
criteria (e.g., include length and width 
measurements in the design).

 5. Explain to students that when they build their 
models, they must follow their design plans.  
Reassure them they will have an opportunity to 
change and improve their designs after they 
present them.  Review classroom expectations 
for working with materials.  Then, give teams 
time to build models.

 ◗ Digitally record students’ processes to share 
at a later date with students and parents.

 6. Distribute Think about It (page 13) to each 
student.  Explain that reflection is an important 
part of the engineering design process.  Read 
aloud numbers 1 and 2 on the activity sheet, and 
have students write their responses.  Ask 
volunteers to share.

STEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM Challenge[SAMPLE]
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Unit 1: Animals

Bones on Display (cont.) 

Review all designs prior to building.Review all designs prior to building.Review all designs prior to building.
Prepare all materials for the STEAM challenge.Prepare all materials for the STEAM challenge.Prepare all materials for the STEAM challenge.

Test and Improve
 1. As a group, discuss the following questions to 

connect the reading to the STEAM Challenge:
 ◗ How have scientists and museum workers 
made bone displays come to life?  Make sure 
students discuss how Smithsonian’s National 
Museum of Natural History has created the 
Skin and Bones app to make bone displays 
interactive.  Viewers can see animals move, 
“meet” scientists, and play games related to 
the current animal they are viewing.

 ◗ How are bones held together in bone exhibits?  
Have students recall that people use metal 
frames and wires to hold bones in place.

 2. Tell students they will be doing a gallery walk to 
view the model exhibits and that they will record 
information for each team as they do so.  
Explain that teams will offer feedback after the 
gallery walk.  Use Friendly Feedback (page 14) to 
review best practices for giving feedback.

 3. Distribute Bone Exhibit Test Results (page 15) to 
students.  Ask them to silently walk around the 
room, examining each model and filling out the 
table on the activity sheet.  Then, gather students 
back together, and ask volunteers to give 
feedback for each model.

 4. Provide time for teams to brainstorm ways to 
improve their designs.  Refer students back to 
the Team Designs activity sheets.  Ask them to 
sketch their improved designs and explain any 
changes.  Have students submit improved 
designs for approval before making changes.

 ◗ Challenge successful teams with additional 
constraints or criteria for the second design 
(e.g., create a second model of a smaller 
animal to incorporate into your display to 
show the viewer a size comparison).

 5. Have teams gather materials to improve their 
designs.  Then, have them make their 
improvements and retest their models.

 6. Have students complete numbers 3 and 4 on 
their Think about It activity sheets.

STEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM Challenge[SAMPLE]



28985 (i21002)—Smithsonian STEAM Readers: Bones on Display  © Teacher Created Materials8

Unit 1: Animals

Bones on Display 

Reflect and Share
 1. Ask students to think about how a team is similar 

to a skeleton.  Guide them to the idea that bones 
make up a skeleton, each one supporting the 
whole, just like team members make up a team.

 2. Distribute one note card to each student.  Draw a 
simple bone outline on the board as an example.  
Ask students to draw one large bone on their 
note cards.  Inside their bones, ask them to write 
one thing they did to support their teams.  Invite 
volunteers to share what they wrote.

 3. As a group, try to create a skeleton with the bone 
drawings.  Ask students to cut out their bones.  
Then, have one student at a time tape their bones 
on the board or a piece of chart paper.  Challenge 
students to make all the bones look like a 
skeleton of an animal you choose together.

 4. Have students answer question 5 on their Think 
about It activity sheets.

 5. Distribute Engineering Design Process (page 16), 
and review how students used each step to 
complete the challenge.  Have them annotate the 
infographic with details specific to this challenge.

 6. Read “Career Advice” on page 32 of the book.  
Ask students to brainstorm other tips for a career 
studying bones or creating exhibits.

Assessment Activities
 1. Have students complete a short posttest, Bones 

on Display Quiz (page 17), to assess this lesson’s 
reading objective.

 ◗ Students may use the Interactiv-eBook 
activities in the Digital Resources for 
assessment purposes (optional).

 2. Have students complete Teamwork Rubric 
(page 18) and Engineering Design Process 
Checklist (page 19) to reflect on and evaluate 
their work and collaboration skills.

 3. Have students complete the Read and Respond 
questions from the book.

 ◗ Possible answers to the questions can be 
found in the Digital Resources
(bones_reproducibles.pdf).

STEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM ChallengeSTEAM Challenge

[SAMPLE]
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Make a Plan
Directions: Summarize the challenge.  Brainstorm ideas, and sketch two 
designs.  Circle your favorite.

Challenge:  _____________________________________________________________________

___________________________________________________________________________________

BrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstormBrainstorm

[SAMPLE]
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Name: _______________________________________________________ Date: _________________

10

I Want to Know
Directions: Write at least two questions about how experts prepare bones.  
Write two questions about how they create exhibits.  Then, read the book 
to fi nd answers.  Write the answers in your own words.

Steps
Questions

(who, what, when, 
where, how, why)

Answers

Prepare
the bones.

Design and 
build exhibits 
of the bones.

[SAMPLE]
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Name: _______________________________________________________ Date: _________________

11

Day at the Museum
Directions: Use the graphic organizer to plan a narrative about your visit to 
the Hall of Bones exhibit.

I saw  _______________________________________________

____________________________________________________

I heard  _____________________________________________

____________________________________________________

I felt  _______________________________________________

____________________________________________________

[SAMPLE]
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Team Members: ____________________________________________  

12

Date: _______________

12

Team Designs
Directions: Sketch your team’s design in the fi rst box.  Sketch your team’s 
improved design in the second box.  Label each design with materials 
needed and the purpose of each part.[SAMPLE]
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Name: _______________________________________________________ Date: _________________

13

Think about It
 1. It was (hard/easy) to create one team design because  _________________

   __________________________________________________________________

   _________________________________________________________________ .

 2. I helped my team by  _______________________________________________

   _________________________________________________________________ .

 3. Our design (failed/passed) the test because ____________________________

   _________________________________________________________________ .

  To improve our design, we ___________________________________________

   _________________________________________________________________ .

 4. Our improved design (worked/did not work).  I know this because ________

   _________________________________________________________________ .

 5. During this challenge, I learned _______________________________________

   _________________________________________________________________ .

  My favorite part was ________________________________________________

   _________________________________________________________________ .

[SAMPLE]
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Name: _______________________________________________________ Date: _________________

14

Friendly Feedback
Directions: Feedback from others can help people improve their work.  
Use these sentence stems to give feedback to your peers.

Clarify 

Can you explain  ______________________________ ?

Why did you choose to  _______________________ ?

How did you  _________________________________ ?

Warm Feedback

I like _________ because  ________________________ .

It is interesting that  _____________________________ .

_________ is a good idea because  ________________ .

Cool Feedback

Have you thought about  ____________________ ?

I wonder if _________________________________ .

You might want to try  _______________________ .

[SAMPLE]
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Name: _______________________________________________________ Date: _________________

15

Bone Exhibit Test Results
Directions: Write the type of animal for each team’s exhibit.  Mark whether 
the skeletons stood up by circling yes or no.  Then, answer the question.

Team Type of Animal Does the skeleton 
stand up?

yes/no

yes/no

yes/no

yes/no

yes/no

yes/no

Which exhibit do you think showed the animal’s habitat best?  Why? 

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

[SAMPLE]
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Name: _______________________________________________________ Date: _________________

16

De� ne the 
Problem

Research 
and

Brainstorm

Re� ect and 
Share

Design 
and Build

Test and 
Improve

Engineering Design Process

[SAMPLE]
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Name: _______________________________________________________ Date: _________________

17

Bones on Display Quiz
Directions: Read each question.  Fill in the bubble for the best answer.  
Answer the last question in complete sentences.

 1. Why do artists paint the casts 
of bones?

 A to make them look clean
 B to make them easy to see
 C to make them look old
 D to make them blend in

 3. The fi rst step in making a bone 
exhibit is:

 A painting
 B building
 C casting
 D designing

 2. What is an air scribe used for?
 A painting bones
 B cleaning bones
 C holding bones together
 D making casts of bones

 4. A _______ of a bone is 
displayed instead of the real 
bone.

 A tendon
 B fossil
 C resin
 D cast

 5. What can bone exhibits teach people?

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

[SAMPLE]
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Name: _______________________________________________________ Date: _________________

18

Teamwork Rubric
Directions: Think about how you worked in your team.  Score each item on 
a scale of 4 to 1.

4 = Always     3 = Often     2 = Sometimes     1 = Never

I listened to people 
on my team.

4 3 2 1

I helped people on 
my team.

4 3 2 1

I shared ideas with 
people on my team.

4 3 2 1

We made choices 
as a team.

4 3 2 1

Total

What is one thing your team did well?   _______________________________________

___________________________________________________________________________________

___________________________________________________________________________________

What could your team do better next time? __________________________________

___________________________________________________________________________________

___________________________________________________________________________________

[SAMPLE]
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Name: _______________________________________________________ Date: _________________

19

 ❏ I understood and explained the problem in my own words.

 ❏ I used research to help me brainstorm solutions.

 ❏ I planned and made a model.

 ❏ I thought like a mathematician or an engineer.

 ❏ I used criteria to evaluate designs.

 ❏ I improved designs based on test results.

 ❏ I thought like a mathematician or an engineer.

 ❏ I shared my results and reflected on my work.

Engineering Design Process Checklist
Directions: Check the boxes to show that you did each step.

[SAMPLE]
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