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Promoting Global Citizenship

ECO-FRIENDLY TRANSPORTATION
In this project promoting humanitarian efforts, 
students will use Egg Drop STEM Starters as a 
stepping-stone to developing a humanitarian airdrop.

THE CHALLENGE: Design and build a model of an airdrop system that  
can deliver relief supplies to people in need following a natural disaster.

What Does 
 

Really Offer?

A stress-free approach to bringing STREAM into 
the classroom by using a project-based learning 
platform that incorporates the engineering design  
process and establishes clear criteria and constraints!

FOR TEACHERS:

•	 guidance on how to serve as project‑based 
learning coaches and facilitators

•	 step-by-step lessons that provide scaffolding 
for students

•	 suggestions for best practices regarding 
project‑based learning

•	 an efficient way of connecting multiple 
disciplines and meeting content standards

FOR STUDENTS:

•	 the ability to apply STREAM‑based  
practices to real‑world solutions 
global issues

•	 the opportunity to grow intellectually 
and emotionally using a collaborative, 
problem‑solving mindset

•	 exciting and engaging activities that 
enhance critical and creative‑thinking skills
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M E E T  N E W T O N  A N D  H I S  L A W S

When you think of Sir Isaac Newton, do you imagine a man sitting under a tree 

and getting hit in the head by a falling apple? While it may be true that falling 

apples did inspire Newton’s ideas, there is no evidence that one hit him on the 

head. Bonked by an apple or not, Newton is one of the greatest scientists of 

all time. Here’s why! In 1687, Newton changed the history of science. That year, 

he established the three laws of motion and the law of gravity. 

Gravity is an invisible force that pulls objects toward each other. We feel gravity  

pulling us toward the center of the Earth. Gravity causes things to fall, and to speed  

up as they get closer to the ground. Now, let’s talk about Newton’s three laws of motion. 

The first law of motion states, “A body at rest will remain at rest, and a body 

in motion will remain in motion unless it is acted upon by an external force.” 

This means that if an object is not moving, it will stay still until something 

pushes or pulls it. If an object is moving, it will keep moving in the same 

direction, at the same speed, until an outside force causes that to change. 

This is called inertia. In other words, an object cannot start moving, stop 

moving, or change directions by itself. Think about a soccer ball; it won’t 

move until it is kicked!

Think about holding an object in your hand. It will not fall unless you let go of it. What force 

makes it move?

Newton’s second law tells us that objects will move faster when they are 

pushed harder. Think about throwing a baseball. If you throw a baseball 

with just a little force, it moves slowly. It probably wouldn’t hurt someone if 

it hit them. But if you throw it with a lot of force, it could hurt when it hits! 

The faster an object is moving when it impacts something, the more force 

it hits with. What if you throw a Ping-Pong ball with a lot of force? It weighs 

less, so it impacts with less force.

Think about dropping an object. It accelerates toward the ground. What will happen if it 

slows down before hitting the ground?

The third law of motion states, “For every action, there is an equal and 

opposite reaction.” This is pretty simple. Think of ice-skating with 

a friend. If you push your friend forward on the ice, you will move 

back. Every push pushes back! 

Think about an object hitting the ground. The ground hits 

back with the same amount of force. This might cause an 

object to break. 

Law 1

Law 2

Law 3
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G R A P H S  &  D A T A 

Did you know that more than 43,000 flights travel through the skies every day? The airspace in which 

these flights travel is 29 million square miles. Now, that’s a lot of flights—and a lot of sky—to keep 

track of. 

Air-traffic controllers keep track of the traffic in the sky. To do this, they use coordinate geometry 

and technology, such as radar, to help pilots navigate and keep airline passengers safe. Air traffic 

controllers must have exceptional math skills. They have to do mental math quickly and accurately. 

They need to tell pilots how high or low to fly (altitude) and how fast or slow to fly (speed). Let’s dig a 

little deeper into coordinate geometry.

Coordinates are a set of values that show the exact location of something. On graphs, they are usually a 

pair of numbers. The first number in the pair shows the distance left to right. It is called the x-coordinate. 

The second number shows the distance up or down. It is called the y-coordinate. Coordinates tell the 

air-traffic controllers where each flight is in the sky at any given moment. Air-traffic controllers can also 

send coordinates to pilots to tell them where to go. 

A coordinate plane is a flat surface created by two number lines. The horizontal number line is called 

the x-axis. The vertical number line is called the y-axis. These axes divide a coordinate plane into four 

quadrants. Where the two axes intersect is called the origin. To name a coordinate pair, you travel 

across the x-axis first, and then up or down along the y-axis. 

TRY THIS!

Can you find the egg at (3, 2) on the coordinate plane? Circle it. What if you wanted an airplane to 

go to (4, 3) in the sky? Draw an X at that location. 

-1

-4

-3

-2

2

4

1

3

1 2 3 4
-2 -1-4 -3

y-axis

x-axis

2nd quadrant 1st quadrant

3rd quadrant 4th quadrant

ordered pair
(x, y)

origin
(0, 0)
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WHAT IS A HUMANITARIAN 

AIRDROP ANYWAY?

The roads leading in and out of the town have 

washed away. The power is out. The water supply is 

contaminated. The water is undrinkable. The food 

has run out. An entire population is inaccessible 

by land. It could be weeks—maybe even months—

before the roads are repaired. How will the 

population survive? How can life-saving supplies 

be delivered? In cases such as this, humanitarian 

airdrops may be able to help.

An airdrop is a delivery of cargo from an airplane 

in flight. The cargo can be anything from supplies 

to personnel. The cargo drops from the airplane 

and uses a parachute to glide to the ground. 

Natural disasters such as hurricanes, earthquakes, 

and tsunamis can cut off entire populations 

from the rest of the world. They can leave people 

stranded without food, water, or shelter. In these 

cases, humanitarian airdrops can deliver life-saving 

supplies to people in need. 

While a humanitarian airdrop may sound like a 

quick and easy solution to a complex problem, it 

is anything but. It is a “last resort” option. This is 

because it is a complicated process. It is also expensive! 

It takes a lot of planning to make a successful 

airdrop. You need to gather the right supplies to 

include in the drop. These items must be able to 

withstand the flight and the drop. Typical items 

include food, such as rice, wheat, or dried lentils. 

Some airdrops may contain MREs, or Meals Ready 

to Eat. These are lightweight food packages that 

contain ready-made meals. They do not need to 

be refrigerated or cooked. Water is also included 

when possible, even though it can be difficult to 

drop. In some cases, water filtration devices may 

be included instead. 

Once you have the drop packed, you need to 

consider the weather and terrain. Will there be 

storms to navigate through, or mountains you’ll 

have to fly around? Where will the package drop? 

What if winds blow the drop off target? What 

happens when the drop lands? Do you have people 

on the ground to distribute the goods? Are there 

instructions included in the package so people 

know how to use the goods? 

Even with all the challenges, humanitarian 

airdrops have been successful in the past and are 

still used today; however, there is always room for 

improvement. With new technology comes new 

ideas for the future! 

Supply pallets being airdropped.

Emergency airdrops in Haiti.
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T H E  M I S S I O N

Directions: Work with your team to read and discuss the information below. Remember to take notes 

as you read and during your team discussion. 

A small, isolated island community has 

been hit by a powerful hurricane. Fierce 

winds knocked out the power and 

destroyed homes. Flooding polluted 

the drinking water and ruined food 

supplies. Humanitarian airdrops are the 

only way to get supplies to the island. 

How will your team help?

Your mission is to design a humanitarian 

airdrop system that can deliver relief 

supplies safely and effectively to the 

people of the island community. 
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Criteria for Success Constraints

 ̈  The design must allow for relief supplies (water balloon) 

to be easily inserted prior to launch and easily removed 

upon landing.

 ̈  The relief supplies (water balloon) must stay in the 

device throughout the drop.

 ̈  The device must contain a design element that uses 

air resistance, or drag, to slow its descent.

 ̈  The device must contain a design element to soften 

or reduce impact.

 ̈  The device must land in the drop zone. 

 ̈  The device must keep the relief supplies (water balloon) 

from breaking. 

 ̈  The device must include a flyer or pamphlet explaining 

the contents of the parcel. 

 ̈  The device may land in water due to flooding. 

Waterproofing of the parcel is required.

 ̈  The parcel must be easy to spot once it lands. Consider 

using bright colors or reflective materials. 

 ̈  The device cannot be 

thrown up in the air at 

the test-drop zone; it can 

only be dropped, as if 

from a cargo plane. 

 ̈  Metal or glass may NOT 

be used in the design.

 ̈  Outside materials used 

cannot be purchased 

and must be easily 

accessible for all teams. 
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T E C H  T I M E

Directions: Look at the list below. Place a checkmark next to the items you would like to learn more 

about or include in your team’s presentations. 

Directions: Answer the questions below independently. Then, discuss the answers with your team. 

Decide together how to best integrate technology into your presentation.

 1 Are you familiar with any of the items listed above? If so, which ones? What do you know 

about them?

 

 

 

 2 What do you feel makes a really great presentation? Be specific. 

 

 

 

 3 What additional technology skills do you have that will be helpful to your team? List them below. 

 

 

 ¨ photography

 ¨ videography

 ¨ embedded videos

 ¨ graphics

 ¨ motion graphics

 ¨ animation

 ¨ sound effects

 ¨ music/soundtracks
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A R T I S T I C  R E N D E R I N G S

Do you know how many moons the planet Jupiter has? It has 79 moons. Yes, 79! One of those moons 

is named Europa. Evidence of a vast ocean existing on Europa has many excited about this distant, icy 

moon. Could there be life under the icy shell that surrounds Europa? NASA wants to find out! 

NASA would like to send a lander, or spacecraft, to the surface of Europa. The lander would contain 

cameras and tools to excavate the surface. In this picture, an artist has created a rendering of NASA’s 

lander conducting research on Europa.

You and your team will need to create artistic renderings of your team’s prototype to use in your 

presentation. What does it look like prior to launch? What will it look like as it flies through the air? 

What will it look like when it lands on the hurricane-damaged island? What will its contents look like 

when it is opened?

Directions: Answer the questions independently. Then, discuss the answers with your team. Decide 

together how to best create these artistic renderings that will be included in your presentation.

 1 What art medium do you think will work best (paint, pens, digital illustrator applications, etc.)? 

What mediums are you most comfortable using? Explain your answers.

 

 

 2 What artistic skills do you have that will be helpful to your team? List them below. 

 

 

 3 Can you think of other artistic elements that could be included in your presentation, such as a 

piece of original music, a skit, or an original graphic or design?
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A N A L Y Z I N G  N E W T O N  A N D  H I S  L A W SDirections: Perform a close reading of the Meet Newton and His Laws text. Then, use the text to 
complete this page. 
 1 The main idea of this text is   

 

 

 2 Ideas that support the main idea include   
 

 

 3 What happens if an object is not moving? Why does this happen? 

 

 4 Why does the author write about a baseball when explaining Newton’s second law of motion?
 

 

 5 Which of Newton’s laws helps you to understand what happens when something hits the ground?
 

 

SUMMARIZE IT!Write a brief summary of the text.
 

 

 

DIG A LITTLE DEEPER • Write a definition for each boldfaced word in the text on a separate sheet of paper.
 • Find more real-world examples of Newton’s laws of motion and gravity.

©Blue Star Education 
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L E T ’ S  P R A C T I C EDirections: Plot each ordered pair on the coordinate plane.  1 (4, 2) 

 2 (1, 7)

 3 (10, 4)

 4 (8, 5)

Directions: Write the coordinates for each shape listed below. 
 5 circle   

 6 square   

 7 triangle   

 8 rhombus   

Directions: Do you feel confident or uneasy when working with coordinate planes? Explain your answer.
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A N A L Y Z I N G  H U M A N I T A R I A N A I R D R O P SDirections: Perform a close reading of the What Is a Humanitarian Airdrop Anyway? text. Then, use the 
text to complete this page.
 1 The main idea of this text is   

 

 

 2 Ideas that support the main idea include   
 

 

 

 3 What is an MRE and why would it be included in an airdrop? 
 

 

 4 What does the author mean by the phrase last resort?
 

 

 5 Explain in your own words what a humanitarian airdrop is.
 

 

SUMMARIZE IT!
Write a brief summary of the text.
 

 

 

DIG A LITTLE DEEPER • Write a definition for each boldfaced word in the text on a separate sheet of paper. • Find real-world examples of successful airdrops.
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T H E  P R O T O T Y P EDirections: Answer the questions below independently. Then, draw a picture of your team’s airdrop 
system prototype on the sketchpad below. Be sure to label your drawing.  1 What are some of the different materials your team used in your prototype? List them.  

 

 

 2 What was the most difficult part in creating this prototype? Explain your answer. 

 

 

 3 What do you think is the most inventive part of your prototype? What part are you most proud 
of? Why?
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Using the Right Tools to Ensure Success
The Teacher’s Guide

 A project‑based learning method organized into 8 easy-to-follow steps!

	1.	Building a Team
	2.	Learning the Facts
	3.	Making Real-World Connections
	4.	Conducting Investigations
	5.	Building Prototypes
	6.	Preparing Presentations
	7.	Presenting to Peers
	8.	Reflecting
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H U M A N I T A R I A N  A I R D R O P S

T A B L E  O F  C O N T E N T S

Introduction
From STEM to STREAM:  
Adding to the Acronym   3

What Is MainSTREAM Science?   4

A Closer Look   6

Implementation   10

Unit 1: Getting Started
The Plan   14

Dot Journal Ideas   18

Project Overview   19

Getting Started Notes   20

Team Roles & Rules   21

Meet Me   22

Meet My Team Notes   23

Working Together   24

Solving It Together   25

Pre-Project Questionnaire   26

Think, Write, Discuss   27

Unit 2: Learning the Facts
The Plan   28

Bibliography for Beginners   34

Meet Newton and His Laws   35

Analyzing Newton and His Laws   36

What Is a Humanitarian Airdrop Anyway?   37

Analyzing Humanitarian Airdrops   38

Research Notes   39

Little Egg Drop   40

Let’s Assess #1   41

Think, Write, Discuss   42

First Journal Entry   43

Unit 3: In the Real World
The Plan   44

Humanitarian Airdrops in the Real World   47

Analyzing Humanitarian Airdrops  
in the Real World   48

Research Notes   49

Think, Write, Discuss   50

Unit 4: Practice Makes Perfect
The Plan   51

Egg Drop Challenge   55

Egg Drop Notes   56

Graphs & Data   57

Let’s Practice   58

Plastic Egg Drops & Data   59

Real Egg Drops & Data   60

Let’s Assess #2   61

Think, Write, Discuss   62

Midway Journal Entry   63

Unit 5: Here We Go!
The Plan   64

The Mission   67

Mission Notes   68

The Prototype   69

Think, Write, Discuss   70

Unit 6: Preparing for the Show
The Plan   71

Artistic Renderings   74

Tech Time   75

Final Checklist   76

Let’s Assess #3   77

Think, Write, Discuss   78

Unit 7: Showtime!
The Plan   79

Look and Listen   82

Think, Write, Discuss   84

Unit 8: Let’s Reflect
The Plan   85

Post-Project Questionnaire   87

Think, Write, Discuss   88

Concluding Journal Entry   89

Appendix
Rubrics   90

Corresponding Pages Chart   93

Blank Dot Journal Page   94

Student Glossary   95

Student Survey   96
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I N T R O D U C T I O N
H U M A N I T A R I A N  A I R D R O P S

I M P L E M E N T A T I O N  (cont.)TEACHER’S GUIDE (cont.)

UNIT 1 Getting Started Students are introduced to the content and structure of the project. They are placed into groups and will get to know their team members through various activities and exercises. UNIT 2 Learning the Facts Teams learn about the science behind the topic as well as the topic itself. They will research, read, and share their knowledge regarding Newton’s laws and airdrop systems. Teams will also conduct a brief science demonstration to stir up excitement for the project.
UNIT 3 In the Real World Teams will connect the project to the real world. Through real-life examples, they will come to understand how and why airdrops are used today and what lies ahead for humanitarian airdrops in the future. 

UNIT 4 Practice Makes Perfect Teams delve into the engineering aspects of the project as they work with the STEM Starters packs to devise an egg-drop device. They will learn the importance of trial and error, and will come to see that there is often more than one way to solve a problem. They will make educated guesses and come to understand why taking risks can be a good thing. UNIT 5 Here We Go! Teams brainstorm and develop their proposed solutions to the problem. They will plan, test, retest, and problem-solve as they develop their airdrop prototypes.
UNIT 6 Preparing for the Show Teams will plan and create their presentations. This will include slide-show presentations, which may include videos, diagrams, animations, etc. Encourage teams to be creative and employ the technology that is available to them.

UNIT 7 Showtime! Teams will present their proposed solutions to the class, receive feedback, make modifications, and then present once more to a larger audience. 
UNIT 8 Let’s Reflect The class will come together to debrief and discuss the project and its takeaways. Students will write about and discuss their personal growth during the project, the pros and cons of the project, and how what they have learned along the way will help them in the years to come. 
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Teachers as Coaches—A Guided Plan for Every Unit
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G E T T I N G  S T A R T E D H U M A N I T A R I A N  A I R D R O P S

UNIT 1:
GETTING STARTED

T H E  P L A N

SUMMARY
In this unit, an entry event will kick off the project to help spark students’ interest.  
Students will then learn the content and structure of the project and will be placed into  
teams. Once in their teams, students will be given roles and will learn the rules for this project. 
They will get to know their team members through various team-building activities and will 
begin completing activity sheets together. 

TEAM GOALS CONTENT OBJECTIVES MATERIALS

• understand the 
objectives and steps 
of the project  

• learn the team roles 
and rules

• get to know team 
members

• Students will engage effectively 
in discussions, listening to others 
speak, and expressing their own 
thoughts and ideas clearly.

• Students will use knowledge 
of the English language and its 
conventions when speaking 
and listening. 

• guest speaker or YouTube video (see Step 1, page 15)
• 20 sticks of spaghetti, 1 yard of string, 1 yard of 

tape, and 1 large marshmallow (per group, see 
Step 8, page 16)

• chart paper, marker, blindfold, and a picture of an 
object (per group, see Step 8, page 16)

• colorful markers
• sheet of cardstock (1 per group, see Step 8, page 16)

SUPPORTIVE SUGGESTIONS
When introducing and explaining the project, be enthusiastic. Speak with gusto! This project is 
a big undertaking. You want your students to feel eager and excited rather than overwhelmed 
and apprehensive. 

Encourage questions and be available to answer them. You may choose to set aside class time to 
answer group questions or make yourself accessible through email. 

Monitor group interactions as much as possible to ensure that everyone is participating and 
fulfilling their individual group roles. 

DRIVING QUESTION
How can we design, and present to the public, a plan for a humanitarian airdrop system that delivers 
relief supplies safely and effectively to people in need?

#BSE 53006G MainSTREAM Science ©Blue Star Education
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G E T T I N G  S T A R T E D H U M A N I T A R I A N  A I R D R O P S

T H E  P L A N  (cont.)

STEP-BY-STEP (cont.)

G E T T I N G  I N T O  G R O U P S

 6 You have enough STEM Starters materials and Project Notebooks for six groups of five students. 
When placing students into groups, take into consideration students’ social-awareness skills, 
personalities, work ethics, and leadership abilities. After students have been placed into their 
groups, go over the Team Roles & Rules sheet (page 21). Ask a volunteer to read the rules written 
on the gears. Ask a different volunteer to read the roles and descriptions. You can either assign 
students roles or let the teams decide amongst themselves. Once the roles have been decided, 
ask each team to come up with a team name and a team motto. Have each team write the 
following on a sheet of paper and turn it in: team name, team members’ names and roles, and 
the team’s motto. 

G E T T I N G  T O  K N O W  O N E  A N O T H E R

 7 Have students fill out the Meet Me sheet (page 22). You may consider filling out one yourself 
to help students get to know you a little better and to serve as an example to students. Allow 
students time to complete the sheet either in class or at home. Next, have students take turns 
sharing the information from their sheets with their team members. Make sure they also share 
their contact information. Have them record notes about their team members and contact 
information on the Meet My Team Notes sheet (page 23). Encourage teams to have a friendly 
discussion about likes, dislikes, and things they have in common with one another. At this time, 
ask the team diplomat to share their team’s name and motto with the class. If time permits, also 
have the diplomat share a little bit about each team member. 

T E A M  B U I L D I N G

 8 Have teams engage in one or more of the following team-building activities. 

Build It! Draw It! Fly It!

Distribute 20 sticks of 
spaghetti, one yard 
of string, one yard of 
tape, scissors, and one 
large marshmallow 
to each team. Each 
team must build a 
self-standing tower 
with the marshmallow 
on top. The tallest 
tower wins!  

Distribute a sheet of chart paper, a 
marker, and a blindfold to each team. 
One team member (the drawer) is 
blindfolded. Another team member 
(the informant) stands with their back 
to the drawer, not looking at the paper. 
Give each informant a different picture. 
The informant must describe the 
picture to the drawer without naming 
it. As the drawer draws, the other team 
members try to guess the picture. The 
first team to guess correctly wins. 

Give each team a sheet 
of cardstock. Challenge 
them to create the best 
paper airplane they can. 
Have them decorate the 
airplane and give it a 
name. Then, go outside 
and have each team fly its 
airplane. The team whose 
paper airplane flies the 
farthest wins! 

©Blue Star Education #BSE 53006G MainSTREAM Science

15

G E T T I N G  S T A R T E DH U M A N I T A R I A N  A I R D R O P S

T H E  P L A N  (cont.)

STEP-BY-STEP
E N T R Y  E V E N T

 1 Launch the humanitarian airdrop project-based learning challenge by engaging students in the 
topic. A great way to do this is to have a guest speaker (an engineer, scientist, or humanitarian 
aid worker) come to speak with the class about his or her job. If no such speakers are available, 
consider showing a video of a humanitarian airdrop followed by a lively class discussion on the 
topic. An excellent video on humanitarian airdrops can be found at https://www.youtube.com/ 
watch?v=pJ_CETEoByo. It is titled “Humanitarian Air Drop News Story” and was uploaded by 
U.S. AFCENT. (Note: If this particular video cannot be found, there are numerous videos of 
humanitarian airdrops available on YouTube. Be sure to watch the video in its entirety to check 
for grade-level appropriateness before sharing it with the class.)

P R O J E C T  N O T E B O O K S

 2 Distribute a Project Notebook to each student. Have students write their names on the first 
page. Explain that they need to keep careful track of their notebooks. They should be with 
them at all times in class (unless they are with the teacher to check work). Stress the importance 
of not losing them or damaging them because they will include all the notes, thoughts, and 
assignments pertaining to this project. 

O V E R V I E W

 3 Before explaining the project they are about to embark on, give students a couple of tips on 
how to take notes in a dot journal. The notes and journaling pages in the Project Notebooks 
are dot-journal style. Dot journals are easy to use, help with organization, boost creativity and 
productivity, and are fun to customize. Share some of the images and ideas from page 18 with 
students to help get them excited about taking notes. 

 4 Have students turn to pages 4 and 5 in their Project Notebooks. Tell them you will be going 
over the Project Overview sheet (page 19) with them and you would like them to take notes 
on the Getting Started Notes sheet (page 20). Explain to students that they will be placed into 
teams and will work with their team members, over an extended period of time, to design a 
humanitarian airdrop system. Read the driving question out loud to students. Tell them that 
during the course of the project, they will engage in research, conduct experiments, engineer 
contraptions, design prototypes, create tech-driven presentations, and present their findings to 
their peers. Share the diagram from page 7 with the class. 

 5 At this time, go over each rubric in the appendix with the class (pages 90–92). You may wish 
to make copies for students or teams to keep. It is important that students understand what is 
expected of them throughout the course of the project. Refer back to the rubrics repeatedly. 
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G E T T I N G  S T A R T E DH U M A N I T A R I A N  A I R D R O P S

T H E  P L A N  (cont.)

STEP-BY-STEP (cont.)

W O R K I N G  A S  A  T E A M

 9 Following the team-building activities, have students complete the Working Together and 
Solving It Together sheets (pages 24–25) independently. Then, have them share their sheets and 
discuss their answers with one another. If time permits, have each team’s diplomat provide a 
quick summary of what their group discussed with the class. 

 10 Have the students complete the Pre-Project Questionnaire sheet (page 26). This is a great 
opportunity to assess group dynamics and catch any early signs of problems within the groups.

THINK, WRITE, DISCUSS
Have students complete the Think, Write, Discuss sheet (page 27). Have them think about all 
activities and assignments they completed in this unit. 

How do they feel about embarking on this journey? How do they feel about working with a team? 
What do they like about this project? What do they hope to get out of it? 

In the “Think” section, have students create a word cloud or generate a few doodles to help 
get their thoughts down on paper. In the “Write” section, have them put those thoughts into 
complete sentences. Lastly, have them discuss their thoughts and feelings with their team in one 
final team discussion for the unit. Encourage them to take notes during this discussion in the 
“Discuss” section of the sheet. 

ODDS & ENDS
Timeline: Create a rough timeline for the project. Have a firm end date so you can schedule and 
prepare for the presentations. Would you like this project to be completed in a few months? A 
semester? A school year? Take into consideration how much class time can be devoted to the 
project. Will students need to work together outside of class to complete it on time? Once you 
have a timeline, share important dates with students and parents. 

Tech Tips: Consider creating a Google Calendar for the project. Share it with students and parents. 
Add important due dates, project goals, and reminders to the calendar. This will help keep 
everyone informed and on the same page. 

Note:  If your school does not already have Google Classroom, consider looking into it. It is free 
and is excellent for projects such as this. 

“Classroom helps students and teachers organize assignments, boost collaboration, and foster better 
communication.” 

https://edu.google.com/products/classroom/

Step‑by‑step guidance for both teachers and students!
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P R O J E C T  O V E R V I E W

DRIVING QUESTION
How can we design, and present to the public, a plan for a humanitarian airdrop system that delivers relief supplies safely and effectively to 
people in need?

M I S S I O N  B R E A K D O W N

 1 Meet Your Team

Get to know your team and 
learn how to work together as 
a group.

 5 Apply Your Knowledge

Now it’s time for your team 
to apply all its research, 
knowledge, and skills into 
creating a model of an 
airdrop system.

 3 Make Real-World 
Connections

Your team will read about 
the current technology being 
used in humanitarian airdrops 
and will set out on a research 
mission to find more real-world 
connections.

 7 Present Your Ideas

Teams will take turns 
presenting their ideas and 
models.

 2 Find the Facts

Learn about Newton’s laws 
of motion and gravity along 
with humanitarian airdrops. 
Conduct a mini experiment 
involving Newton’s First Law 
of Motion.

 6 Polish Your Prototype

Put your team’s creativity and 
technology skills to the test as 
you work together to create a 
show-stopping presentation.

 4 Don’t Break the Egg

Your team will be given supplies 
that you will use to design, 
build, and test an egg-drop 
device. You will keep building 
and rebuilding until your 
system is successful.

 8 Pause for Reflection

Reflect on what you have 
learned and how you have 
grown throughout the course 
of this project.
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T E A M  R O L E S  &  R U L E S

ROLES

Show
 r

es

pect.

Be
 p

ositive and polite.

Be
 i

nc
lusive.

Participate.

Stay on task.

RULES

Moderator
The moderator keeps the group 
focused and on task by leading 
and directing discussions 
and activities.

Diplomat
The diplomat serves as spokesperson 
to the class and as liaison between 
other groups and the teacher.

Time Manager
The time manager keeps track of time constraints 
for activities and discussions, and is also in charge 
of managing the team’s deadlines and due dates.

Recorder
The recorder takes notes, 
records data, and keeps track 
of any loose paperwork.

Wild Card
The wild card fills the  
role of any team member out  
for the day or any team member that needs additional assistance. 
The wild card also serves as the team’s motivator by encouraging 
team members to do their best.

#BSE 53006G MainSTREAM Science 
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W O R K I N G  T O G E T H E R
Directions: Think of the activity you completed with your partner or team. Write and draw what you think working together looked like, sounded like, and felt like. Then, share this information with your team members. 

LOOKED LIKE
 

 

 

 

 

 

SOUNDED LIKE
 

 

 

 

 

 

FELT LIKE
 

 

 

 

 

 

Students as Collaborative Learners and Problem Solvers

Collaboration • Cooperation • Communication • Creative and Critical Thinking

Project‑Based 

Learning at  

its BEST!

SUCCESS 
through 

TEAMWORK!

Team‑building activities support 
Social‑Emotional Learning 
throughout the program!
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NAME:  

L E T ’ S  A S S E S S  # 3
Directions: Think about all that you have learned and accomplished since starting this project. Use that knowledge and experience to complete the 3-2-1 countdown below. Write your answers in complete sentences. 

 3 Write about 3 new things you learned during this project.
 

 

 

 

 

 

 

 2 Write about 2 things that surprised you during this project.
 

 

 

 

 

 1 Write about 1 thing related to this project that has had an impact on your life or has changed your life in some way. 
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F I R S T  J O U R N A L  E N T R Y

Resources for Writing, Assessments, and Standards

Reflective, research, and observational writing opportunities are provided for all levels.
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L E T ’ S  A S S E S S  # 2
Directions: Think about all that you have learned and accomplished since starting this project. Use 
that knowledge and experience to create a quiz for one of your team members to take. Your quiz 
should have four multiple-choice questions and one short-answer question. After you create your quiz, 
create an answer key on a separate sheet of paper. 

Directions: Choose the best answer for each question. 

 1  

 

 a.  b.  c. 

 2  

 

 a.  b.  c. 

 3  

 

 a.  b.  c. 

 4  

 

 a.  b.  c. 

Directions: Answer the question in complete sentences. 

 5  

 

 

 

TEST MAKER:  

TEST TAKER:  
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L I T T L E  E G G  D R O P
Directions: Follow the steps to complete the demonstration. Then, answer the questions at the bottom 
of the page. 

M A T E R I A L S

glass of water pie pan cardboard tube 
(toilet paper tube)

raw egg

Step 1 Make sure the glass of water is about three-quarters full. Place it on a solid, sturdy surface. 

Step 2 Place the pie pan on top of the glass of water. Be sure it is centered on the glass. 

Step 3 Place the cardboard tube in the center of the pie pan, directly over the glass of water. 

Step 4 Carefully set the egg sideways on top of the cardboard tube. 

Step 5 Hold your hand out straight, as if you were going 
to shake someone’s hand. Position it approximately 
six inches from the edge of the pie pan. In one swift 
motion, smack the edge of the pie pan horizontally 
with enough force to knock the cardboard tube out 
from under the egg. 

 1 Describe what happened when the pie pan was knocked out of the way. 

 

 

 2 How does this demonstration relate to Newton’s first law of motion and gravity?  

 

 

 

 3 What would happen if there was no water in the glass? Why would that happen?
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NAME:  

L E T ’ S  A S S E S S  # 1 

Directions: Think about all that you have learned and accomplished since starting this project. Use 

that knowledge and experience to write three short summaries. 

 1 Write approximately 10 –15 words summarizing what you have learned about working on a team. 

 

 

 

 

 2 Write approximately 30–50 words summarizing what you have learned about humanitarian 

airdrops. 

 

 

 

 

 

 

 3 Write approximately 75–100 words summarizing what you have learned about Newton’s laws. 
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P R E - P R O J E C T  Q U E S T I O N N A I R E

Directions: Answer the questions below to the best of your ability. There are no wrong answers. 

 1 How do you feel about this project? Color one of the emojis to answer. Why do you feel this way?

 

 

 2 How do you feel about working with your team on this project? Color one of the emojis to answer. 

Why do you feel this way?

 

 

 3 What part of the project are you most excited about? Why?  

 

 

 4 What part of the project are you least excited about? Why?

 

 

 5 What do you hope to get out of this project? Be specific. 

 

 

 

On‑going formative assessments 
allow both teachers and 

students to check progress.
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Rubrics—Defining Expectations
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A P P E N D I x
H U M A N I T A R I A N  A I R D R O P S

C O L L A B O R A T I O N  R U B R I C

3
(exceeds standard)

2
(at standard)

1
(approaching standard)

0
(below standard)

Takes 
Responsibility 

for Self

• does more than 
is asked to do

• consistently 
stays focused 
and completes 
tasks 

• does what is 
required

• often stays 
focused and 
completes tasks

• does some of 
what is required

• stays somewhat 
focused and 
completes most 
of the tasks when 
reminded

• rarely does 
what is required

• does not 
stay focused 
and does not 
complete tasks

Participates and 
Contributes

• encourages 
team members 
to share ideas

• is a leader on 
the team and 
helps manage 
conflicts 
that arise

• willingly shares 
ideas with team 
members

• actively helps 
the team solve 
problems

• sometimes 
shares ideas 

• helps the team 
when asked to 
do so

• does not share 
ideas

• rarely helps 
the team

Works Well 
with Others

• encourages 
team members 
to be respectful

• reminds team 
members 
to listen

• is consistently 
kind and 
sympathetic

• is respectful of 
team members’ 
ideas and 
feelings

• listens 
attentively

• is often 
kind and 
sympathetic

• is respectful 
most of the time

• mostly listens to 
team members

• is sometimes 
kind and 
sympathetic

• shows little 
respect for team 
members

• rarely listens 
and repeatedly 
interrupts

• hurts others’ 
feelings

#BSE 53006G MainSTREAM Science 
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A P P E N D I x
H U M A N I T A R I A N  A I R D R O P S

G R O U P  P R E S E N T A T I O N  R U B R I C
3

(exceeds standard)
2

(at standard)
1

(approaching standard)
0

(below standard)Preparedness • extremely 
well prepared, 
showing signs 
of multiple 
rehearsals 

• presentation 
stays within the 
time constraints

• well prepared, 
shows signs 
of rehearsal 

• presentation 
is very close to 
meeting the 
time constraints

• somewhat 
prepared, but 
could have used 
more rehearsal 
time 

• presentation 
is roughly 
within the time 
constraints

• not prepared, 
showing 
obvious signs of 
little rehearsal

• presentation is 
noticeably too 
short or clearly 
exceeds time 
constraints

Content • skillfully 
addresses all 
components

• proficiently 
explains 
the story, 
engineering, 
and science 
behind the 
prototype 

• includes all 
components

• explains 
the story, 
engineering, 
and science 
behind the 
prototype

• includes almost 
all components

• attempts to 
explain the story, 
engineering, and 
science behind 
the prototype

• includes none 
of the required 
components

• does not 
attempt to 
explain the story, 
engineering, and 
science behind 
the prototype

Performance • members speak 
very clearly and 
confidently

• members are 
enthusiastic and 
at ease with 
being in front 
of a crowd

• members 
consistently 
maintain 
eye contact 
and hold the 
audience’s 
attention

• members speak 
clearly and 
confidently for 
most of the 
presentation

• members are 
mostly cheerful 
and relaxed

• members 
establish eye 
contact often 
and hold the 
audience’s 
attention most 
of the time

• members speak 
somewhat clearly 
and confidently

• members 
show signs of 
uneasiness

• members 
attempt to make 
eye contact with 
the audience

• members do 
not speak 
clearly

• members 
appear restless 
and distracted

• members do 
not attempt 
to make eye 
contact with 
the audience
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A P P E N D I xH U M A N I T A R I A N  A I R D R O P S

C R I T I C A L  &  C R E A T I V E  
T H I N K I N G  R U B R I C

3
(exceeds standard)

2
(at standard)

1
(approaching standard)

0
(below standard)

Inquire & 
Evaluate

• consistently 
seeks out new 
information 
to help solve 
the problem

• is successful 
at analyzing 
and evaluating 
arguments 
and evidence

• often seeks 
out new 
information 
to help solve 
the problem

• is effective in 
analyzing and 
evaluating 
arguments 
and evidence

• sometimes 
seeks out new 
information 
to help solve 
the problem

• is not 
comprehensive 
when analyzing 
and evaluating 
arguments 
and evidence

• rarely seeks 
out new 
information 
to help solve 
the problem

• does not 
analyze or 
evaluate 
arguments 
or evidence

Logic & 
Reasoning

• consistently 
uses sound 
logic 

• employs 
various types of 
reasoning that 
are appropriate 
for the given 
situation

• often uses 
sound logic 

• uses reasoning 
skills that are 
suitable for the 
given situation

• sometimes uses 
sound logic 

• uses reasoning 
skills that may 
or may not be 
fitting for the 
given situation

• rarely uses logic 

• attempts to use 
some reasoning 
skills

Curiosity & 
Risk Taking

• actively seeks 
out new and 
untested ways 
of solving 
a problem

• is not 
constrained or 
fearful of the 
risk of failure 

• willingly 
considers new 
and untested 
ways of solving 
a problem

• is somewhat 
apprehensive 
and slightly 
fearful of the 
risk of failure

• hesitantly 
considers new 
and untested 
ways of solving 
a problem

• is apprehensive 
and fearful of the 
risk of failure

• unwilling to 
try new and 
untested ways 
of solving 
a problem

• prefers an 
option with 
little to no risk 
of failure

Project Notebooks
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R E A L  E G G  D R O P S  &  D A T A
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M I S S I O N  N O T E S
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T H I N K

W R I T E

 

 

 

 

 

 

D I S C U S S

Three types  

of rubrics provide teachers  

and students with specific  

expectations.

Project Notebooks  help keep information organized and in one place by offering students a place to record their notes and thoughts throughout the  
learning process.

STEM Starters
With STEM Starters, students are given essential pieces 
of a much larger puzzle. They decide on additional 
materials to include in their build—a build that is limited 
only by their imaginations! Instructions are purposely 
left out of the building activity to create an entirely  
new and rewarding experience in which students  
learn the value of failure and risk‑taking. Students  
will learn that there is often more than one way to  
solve a problem.


