
 

Challenge: Cup Challenge 
Location: An area with flat, open floor or table space for students to work 
Time: 30-60 minutes 
Grades: K-8 
 
Standards:  

- Science and Engineering Process Standards K-8 
- K-8 Engineering Standards: K-2.E.3, 3-5.E.1, 3-5.E.2, 3-5.E.3, 6-8.E.1, 6-8.E.2, 6-8.E.3, 

6-8.E.4  
- IAN Indiana Afterschool Specialty Standards for STEM: 1, 2, 5, 6 

 
STEM Careers: Structural Engineers 

Usually regarded as part of civil engineering, structural engineering involves the 
design of buildings, large structures and other things that rely on the importance of 
structural integrity. Structural engineers must pay particular attention to safety because 
of the huge loads involved. 
(http://www.sciencekids.co.nz/sciencefacts/engineering/structuralengineering.html) 

Structural engineering is a subset of civil engineering dealing with the design and 
analysis of buildings and large non-building structures to withstand both the gravity and 
wind loads as well as natural disasters. Besides, it may also cover design of machinery, 
medical equipment, vehicles or any other objects where structural functionality or safety 
are involved. Structural engineers must ensure their designs satisfy building codes. Major 
structural engineering projects go through the following four stages: research, design, 
testing, and construction. (http://wiki.kidzsearch.com/wiki/Structural_engineering) 
 
Background Information:  

Anything that is built must first be engineered, or planned out. An engineer is a 
person who designs and builds complex products, machines, systems, or structures. 
Engineers want to know how and why things work. They have scientific training that 
they use to make practical things. Engineers often specialize in a specific branch of 
engineering. The field of engineering is divided into branches such as civil, electrical, 
mechanical, and chemical engineering. Many types of engineering must be performed 
to design and build a complicated system such as a spacecraft. For example, a 
spacecraft has electrical, mechanical, and propulsion systems. All those different 
systems must be designed before the whole spacecraft can work. The engineering 
design process is a series of steps that engineers use to guide them as they solve 
problems. (http://nationalgeographic.org/media/nasa-kids-intro-engineering/) 
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The STEM Connection version of the EDP: 

 
 
Literature Connection: Rosie Revere, Engineer by Andrea Beaty  
 
Materials: Legos sets (optional), different types of building block sets (optional), paper 
and pencils or journals, 10-50 plastic cups for each group, measuring tools (rulers, tape 
measure, etc.), note cards cut into squares (optional) 
 
Preparation: Gather materials and designate area for challenge. 
 
Directions: 

1. Engagement:  
a. Questions: 

i. What do each of the letters in STEM mean? 
ii. What is an engineer?  
iii. What are some things engineers do? 

b. Activity: Use Legos or blocks to build the tallest tower you can using the 
given materials.  Compare the different structures. 

2. Introduction:  
a. An engineer is someone who designs and builds something to solve a 

problem or meet a want or need. 
b. Sometimes engineers have to create something using specific materials 

that are available or supplied to them and that meet certain requirements. 
These are called criteria.  They may also have restrictions on the amount 
of materials they can use, the time they have, or the amount of money 
they can spend on a project.  These are called constraints.  
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c. Your challenge today will limit you to a limited supply of one material to 
build a tower.  A tower is a free-standing structure that is taller than it is 
wide.  

i. Some examples of towers are the water towers, telephone and 
electricity line towers, and the Eiffel Tower in Paris, France. 

ii. What other towers have you seen or heard of? 
d. Introduce or review the Engineering Design Process (EDP) →  ASK - 

IMAGINE - PLAN - CREATE - TEST - REFLECT - IMPROVE  
3. STEM Challenge: 

a. ASK - How tall of a tower can you create using only x-number of cups?  
b. IMAGINE - Have the children imagine how to solve the challenge and 

explain any criteria (specific height and/or width, etc.) and constraints 
(number of cups, time, etc.), which can vary depending on age of children. 

c. PLAN - Have the children plan. Children should draw a sketch of their 
design in their journals or on paper. 

d. CREATE - Set the timer and begin creating. 
e. TEST - As the towers fall, ask questions about how they could create the 

tower differently or improve their design.  Use measuring tools to show 
that towers are taller than wider. 

f. REFLECT - When time is up, gather together to share successes and 
struggles.  Review the EDP to help students make connections between 
EDP and what they did while working through the challenge. 

g. IMPROVE - Schedule time to improve the design either the same day or 
another time. Improving is a very important step. 

h. Differentiation: 
i. Complete the challenge using different cups (paper vs plastic, 

larger or smaller, etc.) or a different number of cups. 
ii. Complete the challenge but give the students index cards or 

squares of paper (slightly larger than the opening of the cup) and/or 
tape to use in addition to the cups.  

4. Reflection:   
a. What worked well as you were designing and constructing your tower? 
b. What was challenging/difficult?  
c. What changes or modifications did you make to your tower to improve it? 
d. How might the challenge be different if we did it outside? 
e. What other material would you have liked to use for this challenge? 
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Challenge:  Drop Copters 
Location:  Classroom or outdoor work space 
Time:  30-45 minutes 
Grades:  K-8 
 
Standards: Science and Engineering Process Standards K-8, K.PS.2, K.PS.3, 3.PS.1, 3.PS.2, 
4.PS.1, 4.PS.3, 4.PS.4, 3-5.E.1, 3-5.E.2, 3-5.E.3, 6.PS.3, 7.PS.4, 7.PS.5, 7.PS.6, 7.PS.7, 6-8.E.4 
 
STEM Careers:  Aerospace Engineers - design, develop, test, and help manufacture aircraft, 
spacecraft, missiles, and other objects that move through the air. 
 
Background Information: Forces 

Forces, or pushes and pulls, cause object to move.  Forces that affect the motion of 
something moving through the air are gravity, friction, air resistance, and wind.  Gravity is a force 
which tries to pull two objects toward each other. Anything which has mass also has a gravitational 
pull.  The more massive an object is, the stronger its gravitational pull is.  Earth's gravity is what 
keeps you on the ground and what causes objects to fall.  Friction is the resistance of motion when 
one object rubs against another.   Anytime two objects rub against each other, they cause friction. 
Friction works against the motion and acts in the opposite direction.  Air resistance (drag) is the 
frictional force air exerts against a moving object. As an object moves, air resistance slows it down. 
The faster the object's motion, the greater the air resistance exerted against it.  Wind is air in motion. 
 

Literature Connections: Gravity by Jason Chin, Forces Make Things Move 
(Let's-Read-and-Find-Out Science 2) by Kimberly Bradley, Flying Machines by Nick Arnold 
 

Materials: Ping pong ball, golf ball, tape measure, coffee filters, copies of Drop Copter template, 
scissors, paper clips, tape 
 

Preparation: Practice gravity demonstration, copy (and cut) Drop Copter templates. 
 

Directions: 
1. Engagement/Background Information: Gravity Demonstration  

a. Show the students a ping pong ball and a golf ball.  
i. Have students identify similarities and differences.  
ii. Have students predict what will happen when you drop both balls. 
iii. Drop balls from same height and discuss what happens and why.  (Both balls 

fall to ground at same rate due to gravity.  Gravity is a force which tries to pull 
two objects toward each other. Anything which has mass also has a 
gravitational pull. The more massive an object is, the stronger its gravitational 
pull is. Because the Earth is so massive compared to the objects on it, Earth's 
gravity is what keeps you on the ground and what causes objects to fall.) 
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b. Show the students two coffee filters.  Crumple one.  
i. Have students identify similarities and differences.  
ii. Have students predict what will happen when you drop both. 
iii. Drop coffee filters from same height and discuss what happens and why. 

(Crumpled filter falls to ground faster than flat filter.  Other forces besides 
gravity affect how things fall.  Air resistance and friction/drag affect the flat 
piece of paper more due to the greater surface area of the flat paper.) 

c. Discuss and show how gravity and air resistance affect a falling object. 
2. STEM Challenge: Drop Copters 

a. You will now have the chance to create something that falls to the ground.  You will 
then work on modifying, or changing, the item to improve the way it falls.  

b. Pass out Drop Copter templates and scissors to each student. 
c. Help students cut and fold template to CREATE a paper helicopter. 
d. Give students time to TEST how the drop copters work by holding them above their 

heads and dropping them.  Help ensure that all students have created a drop copter 
that spins as it falls to the ground. 

e. Give students time to make changes to the drop copters to IMPROVE the way they fly 
(spin more quickly, spin more slowly, fall in a straighter line to the ground, etc.). 

i. Students may simply fold or cut their drop copters in a different way and retest. 
ii. You may provide additional materials, such as tape or paper clips, for students 

to add to their drop copters and retest.  
3. Reflection:  

a. What are the forces that affect a falling object? 
b. What happens when two balls of the same size but different masses are dropped from 

the same height at the same time?  Why?  
c. What happens when one flat and one crumpled coffee filter are dropped from the same 

height at the same time?  Why? 
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Challenge: What is STEM? and STEM Scavenger Hunt 
Location: Classroom and outdoor space (optional) 
Time: 30-45 minutes  
Grades: K-5 
 
Standards: Science and Engineering and Mathematics Process Standards K-8 
 
STEM Career: Scientist 

Scientists are people who love figuring out why things happen.  There are many 
different kinds of scientists, and they all do different things.  Scientists are very curious people 
who like to solve problems.  Some of the most important things scientists do are observe, 
measure, and communicate.  Scientists observe things. Scientists use their senses when 
solving science problems. They use their eyes to spot details. They use their noses to detect if 
something is stinky. They use their hearing, touch, and even sense of taste.  Scientists 
measure things. Scientists use scales, rulers, thermometers, and lots of other tools to 
measure things. Scientists communicate their findings. They talk about their discoveries and 
share with others. They can tell other scientists, or they can tell people like you and me. It can 
be in the local news or in our science book. 

Background Information:  STEM Definitions 
 
STEM is an acronym that stands for Science, Technology, Engineering, and Math.  
 
Science: Scientists study the natural world and experiment to discover. They often use the 
scientific method.  Science skills include inquiring, researching, testing, observing, creating 
criteria, collecting data, solving, classifying, comparing, and contrasting. 
Technology: Any tool or machine made by humans to meet a want or need or solve a 
problem. For example, a shovel is technology, as is an eraser.  Technology skills include 
choosing the best tool, practicing using tools, scooping, measuring,mixing, pouring, and 
scooping. 
Engineering: Engineers use the engineering design process to solve problems.  Engineering 
skills include asking, imagining, planning, creating, building, inventing, predicting, testing, 
improving, and modifying. 
Math: Scientists and engineers use math, or the language of numbers, shapes, and quantities 
to help communicate.  Math skills include reasoning, counting, patterning, sequencing, 
manipulating, calculating, and communicating. 
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Literature Connection: Ada Twist, Scientist by Andrea Beaty 
Materials: STEM baskets with tools (rulers, tape measure, beakers, measuring cups, 
graduated cylinders, petri dishes, funnels, thermometers, magnifying glasses, calculator, 
tweezers, etc.), STEM Scavenger Hunt sheets, pencils, clipboards, copy of Ada Twist, 
Scientist 
 
Preparation: Assemble STEM basket(s) and make copies of scavenger hunt sheet.  
 
Directions:  

1. Engagement:  Let students investigate the science tools.  Discuss with students what 
each tool is and how each is used.  

2. Background Information:  
a. Define what STEM stands for/means.  (Science, Technology, Engineering, Math) 
b. Identify characteristics of scientists, technology experts, engineers, and 

mathematicians.  Help students identify themselves in these roles because they 
have characteristics of them. 

c. Scientists, technology experts, engineers, and mathematicians all have lots of 
ideas.  Ideas about ways to make something better, or a new invention, or how to 
solve a problem.  

3. STEM Scavenger Hunt Activity. 
a. To help us start thinking like STEM specialists we are going to do a scavenger 

hunt.  Pass out clipboards, pencils, and STEM Scavenger Hunt sheets. 
b. Students can work with partners, especially if there are a lot of younger students. 

Partner older students with younger students.  
c. Students may walk around the room looking for answers.  Answers can be 

written or drawn. 
d. Extension:  Take students for a walk around school and outdoor space to look for 

items for scavenger hunt. 
e. Modification:  Discuss the everyday STEM tools/objects.  What is each?  How is 

it used?  In what categories on the scavenger hunt sheet does it belong? 
f. Read Ada Twist, Scientist.  Discuss how Ada observed, measured, and 

communicated.  
4. Reflection:  

a. What do the letters in STEM mean?  
b. What are some tools used by scientists and engineers?  
c. What are some things scientists do? 
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STEM Scavenger Hunt 

 

Something that works 
using a battery 

  

Something that moves 

 

Something that has 
numbers on it 

 
 
 
 

 
 

Something that can be 
used as a tool 

 

Something that needs 
water 

 

Something that is made of 
a natural material (wood, 

clay, rock, etc.)  
 
 
 
 

 

Something that works 
using electricity 

 

Something that can be 
used to measure 
something else 

 

Something that is made of 
a man-made material 
(plastic, rubber, etc.) 

  
 
 
 
 

 

Something used for 
communication 

 

Something that makes your 
life easier 

 

Something that solves a 
problem 
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STEM Object Hunt 

Something that works 
 using a battery 

 

Something that moves 

 

Something that has 
 numbers on it 

 
 
 
 
 
 
 

Something that can be  
used as a tool 

 

Something that needs water 

 

Something that can be used 
to measure something else 

  
 
 
 
 
 
 

Something that works  
using electricity 

 

Something that is made of a 
natural material 

(wood, clay, rock, etc.) 

 
 

Something that is made of a 
man-made material 
(plastic, rubber, etc.) 

 
 
 
 
 
 
 

 
 

TheSTEMconnection.org 

Moore Road Farm • 8407 Moore Road • Indianapolis, IN 46278  

http://thestemconnection.org/

