
TABLE OF CONTENTS

Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

How to Use this Book  . . . . . . . . . . . . . . . . . . . . 6

Standards  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Integration in the Engineering 

Design Challenge  . . . . . . . . . . . . . . . . . . . . . . 14

STEAM Design Process  . . . . . . . . . . . . . . . . . 15

Recording Information
in a Science Notebook  . . . . . . . . . . . . . . . . . . 16

Galactic Gliders  . . . . . . . . . . . . . . . . . . . . . . . . 44

Million Dollar Geo Man . . . . . . . . . . . . . . . . . . 50

Perfect Pirate Plan . . . . . . . . . . . . . . . . . . . . . . . 56

Pretzerella  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

The Sky’s the Limit  . . . . . . . . . . . . . . . . . . . . . . 68

A Maze”ing Magnets . . . . . . . . . . . . . . . . . . . . 98

Building Suspense . . . . . . . . . . . . . . . . . . . . . 104

Cargo Contraptions . . . . . . . . . . . . . . . . . . . . 110

Over-Engineered  . . . . . . . . . . . . . . . . . . . . . . 116

Shark Frenzy  . . . . . . . . . . . . . . . . . . . . . . . . . . 122

Busy Beavers  . . . . . . . . . . . . . . . . . . . . . . . . . . 20

Can’t Miss! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

Don’t Raise the Roof  . . . . . . . . . . . . . . . . . . . . 32

Mini Meteorologists . . . . . . . . . . . . . . . . . . . . . 38

Animals on the Go . . . . . . . . . . . . . . . . . . . . . . 74

Fossil Fakeout . . . . . . . . . . . . . . . . . . . . . . . . . . 80

Help the Hives  . . . . . . . . . . . . . . . . . . . . . . . . . 86

You’re in the Doghouse! . . . . . . . . . . . . . . . . . 92

Lesson Plan-Specifi c Reproducibles  . . . . . 129

Individual Blueprint Design Sheet  . . . . . . . 139

Group Blueprint Design Sheet  . . . . . . . . . . 140

Budget Planning Chart  . . . . . . . . . . . . . . . . . 141

STEAM Job Cards  . . . . . . . . . . . . . . . . . . . . . 142

Science Notebook Cover  . . . . . . . . . . . . . . . 143

STEAM Money  . . . . . . . . . . . . . . . . . . . . . . . . 144

STEAM Rubric . . . . . . . . . . . . . . . . . . . . . . . . . 146

Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148

Bibliography  . . . . . . . . . . . . . . . . . . . . . . . . . . 151

GETTING STARTED

APPENDIXENGINEERING DESIGN

PHYSICAL SCIENCEEARTH AND SPACE SCIENCE

LIFE SCIENCE



Sometimes it is
Technology
and Math.

Sometimes it is
Science and 

Engineering.

SCIENCE TECHNOLOGY

ENGINEERING MATH

Sometimes
it is Science 

and Technology.

Sometimes it is 
Engineering 

and Math.

are integrated 
into all content

areas.

The

ARTS

INTEGRATION IN THE
ENGINEERING DESIGN CHALLENGE

14

SA
MP
LE



STEAM DESIGN PROCESSSTEAM DESIGN PROCESS
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RECORDING INFORMATION IN A
SCIENCE NOTEBOOK

S
tudents will record their thinking, answer questions, make observations, and sketch 

ideas as they work through each design challenge. It is recommended that teachers 

have students designate a section of their regular science notebooks to these STEAM 

challenges or have students create a separate STEAM science notebook using a spiral 

notebook, a composition book, or lined pages stapled together. A generic science 

notebook cover sheet has been provided in the Appendix. 

Have students set up their notebooks based upon the natural breaks in the lesson. Remind students 

to write the name of the design challenge at the top of the page in their notebooks each time they 

prepare their notebooks for a new challenge.

Pages 1–3 Background Information

  Students record notes     

      from any information   

     provided by the teacher     

     during whole-group           

     instruction.

  Students record related    

     vocabulary words and    

     their defi nitions.

  Students record notes   

     from their own    

     independent research,    

     including information   

      gathered through    

      literacy connections   

      and existing background   

      knowledge.

Busy Beavers
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Page 4 Dilemma and Mission

 Display the dilemma and mission for students  

 to record.

 Or make copies of the dilemma and mission  

 for students to glue into their notebooks to  

 use as a reference.

NOTES FROM TEXTBOOK

Floods can happen anywhere bu t usual ly happen when i t rains for a very long t ime or rains a huge amount in a very short t ime.

A drough t is the shortage of water over a long period of t ime. I t can be the cause of brush fires and wi ldf ires.

Winds that are over 40 mph can be dangerous and cause damage. They can occur during thunderstorms, hurricanes, bl izzards, and tornadoes.

Ligh tning usual ly occurs during summer thunderstorms bu t can occur at any t ime of the year. Ligh tning is dangerous. I t can ki l l people and cause fires.

p. 16 - Floods

p. 17 - Drough t

p. 18 - Winds

p. 19 - Ligh tning

Busy Beavers

ts  

n 

MISSION
Create a dam that allows the least 

water to pass 
to save the beaver 

ACTION
STEAM

I N

MISSION

B
axter, head beaver of the Dam Construction 
Project, has noticed that there has been 

that the beavers have been working on over the past 

becoming more common in this habitat, and he needs   
  to design a sturdier and effective dam that will keep 

DILEMMA ENGAGE

Busy Beavers

p. p. 1

p. p. 1717

p. p. 1818

p. p. 1919

VOCABULARY

dam - 

engineer -

hazard -

a barrier bui l t by
 man or in nat ur

e 

(l ike a beaver da
m) to slow down 

or stop the f low 
of water from a 

stream or river.

someone who des
igns and bui lds a 

struct ure or mate
ria l in order to 

solve a problem o
r make something

 

work bet ter.

something that ca
n be a risk or 

cause harm to a 
person, to proper

ty , 

or to the environ
ment .

Busy Beavers
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Page 5 Blueprint Design

 Students draw their own suggested design. Then students write the pros and cons of both their  

 and their teammates’ designs.

 Or make copies of the Individual Blueprint Design Sheet for students to complete and glue into  

 their notebooks.

INDIVIDUAL BLUEPRINT DESIGN SHEET

TEAM MEMBER NAMES PROS OF DESIGN
CONS OF DESIGN

Mine

Madeleine

Jenny

Fred

•  Less than $50

•  Place for food

•  Some gaps that water might     

   go through

•  Only $5 left for redesign

•  Under budget

•  Place to store food

•  No gaps

•  Meets budget

•  No place for food storage

•  No money left

•  Tape will get wet and ruined

•  I think that water will go    

    over it.

•  Gaps

•  Only $5 left

•  $25 left

•  No gaps
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Pages 6–8 Engineering Task, Test Trial, Analyze, Redesign

 Students record analysis questions from 

the teacher and then record their answers. 

Or provide copies of the questions for 

students to glue into their notebooks.

 Record their refl ections on the components 

of the prototypes that were successful and 

those that were not.

 Include additional pages as needed 

to allow students to record any notes, 

observations, and ideas as they construct 

and test their team prototype. 

JUSTIFICATION EVA

AFTER TEST 
TRIAL 1

ANALYSIS
through your dam

AFTER TEST 
TRIAL 2

ANALYSIS

AFTER TEST 
TRIAL 3  

REFLECTIONS EXPLAIN & ELABORATE

Busy Beavers

 TEST TRIAL 1
Our team had almost 1 gallon of water get past our dam into the bucket. No one was successful at stopping the water from gett ing past their dams. 
 ANALYSIS
We are going to try and use craft st icks to support our straw structure. We are going to replace tape with string.    
 TEST TRIAL 2
We had less water after the second trial. We only lost ½ gallon of water into the bucket. We would like to change some of our “woven” straws for craft st icks to make the structure stronger.

 ANALYSIS
We have just enough money to buy 2 more craft st icks. We are going to swap them for two of our straws to make our structure more stable. The water keeps bending our structure and going over it. We think adding craft st icks will help.

 TEST TRIAL 3
Our fi nal design let the least amount of water through than anyone else’s, only 2 cups of water. I think that it was effective because our design did not have any gaps. We used straws to make a tight weave. We added craft st icks to provide support and stabili ty.

Busy Beavers

I learned tha t f l ood ing or f l ow
ing 

water can be a powerfu l forc
e . 

I t knocked down , went through
, or 

went over everyone ’s pro to typ
es 

dur ing the f irs t tes t t r ia l . 

In order to succeed in s l ow ing
 

down the water f l ow , we nee
ded 

to make our s t ruc t ure as sec
ure 

and s teady as poss ib le .

SUMMARY
Busy Beavers
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S E T T I N G

STAGE
T H E

TIME FOR
COMPLETION

HOURS
3-4

BUSY BEAVERS

DESIGN CHALLENGE PURPOSE
Design a beaver dam to slow 

fl ooding water.

B
eavers play an important role 

in the upkeep of the wetlands 

environment. Wetlands are home 

to a variety of animal species. Wetlands 

absorb large amounts of water, which 

counteracts the effects of heavy rainfall 

and can prevent potential fl oods. Beaver 

dams can act as natural fi lters that keep 

sediment and toxins from fl owing into 

streams and oceans. Beavers create 

dams in order to protect themselves from 

predators. 

TEACHER DEVELOPMENT

STEAM Design Challenges Gr. 3 © 2017 Creative Teaching Press20
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BUSY BEAVERS

P
rior to beginning this lesson, 

students should research and 

obtain information on ways in which 

humans and animals, such as beavers, 

can reduce the impact of weather-related 

hazards. Have students participate in 

a discussion about weather-related 

hazards. Facilitate the discussion with 

questions such as What types of damage 

can be caused by weather-related 

hazards? What impact do these weather-

related hazards have on the environment? 

How can we help design solutions 

to protect our environment from the 

weather? 

Note: Visit the website listed on the 

inside front cover for information about 

ways humans and animals can reduce the 

impact of weather-related hazards.

STUDENT DEVELOPMENT

SCIENCE  TECHNOLOGY ENGINEERING ARTS MATH ELA

3-ESS3-1 ISTE.2 3-5-ETS1-1 Creating #1 CCSS.MATH.
CONTENT.3.NBT.A.2

CCSS.ELA-
LITERACY.W.3.7

ISTE.3 3-5-ETS1-2
CCSS.ELA-

LITERACY.SL.3.1

3-5-ETS1-3

STANDARDS

Obtaining, Evaluating, and Communicating Information: Obtain and combine 

information from books and other reliable media to explain phenomena.

Engaging in Argument from Evidence: Make a claim about the merit of a solution to a 

problem by citing relevant evidence about how it meets the criteria and constraints of the 

problem.

SCIENCE & ENGINEERING PRACTICES

STEAM Design Challenges Gr. 3 © 2017 Creative Teaching Press 21
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BUSY BEAVERS

dam

engineer

hazard

Dam:

 craft sticks

 cereal boxes

 masking tape

 glue

 drinking straws

 yarn

 string

 construction paper

 toothpicks

 index cards

 cornstarch

 coffee fi lters

Flood Model:

 large plastic tub with hole in 

one end for draining water

 measuring cups or 

graduated cylinder

 gallon jug

 water collection container

 timer

 Optional: Budget Planning 

Chart (page 141) LITERACY
CONNECTIONS
The Busy Beaver 

by Nicholas Oldland 

TARGET
VOCABULARY

MATERIALS

NOTES

Cause and Effect: Cause-and-effect relationships are routinely identifi ed, tested, and used to 

explain change.

CROSSCUTTING CONCEPTS
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