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Paper Snowman Challenge 

TEACHER NOTES: 

 The great thing about STEM challenges is that they are open-

ended and require critical thinking and problem-solving. 

 This seems like a simple challenge but it can be modified to make 

it more challenging for your students. 

 Students are given sheets of white copy paper and asked to build 

the tallest, free-standing, snowman. The easiest way to do that is 

to roll the paper into cylinder-shapes of different sizes. Once 

made, they need to be attached to each other with tape. 

 Students can use construction or tissue paper to decorate their 

snowman. 

 This challenge works great if students are in pairs or teams of 3 so 

they can help each other with ideas and building their design. 

 Remember that the Engineering Design Process is all about learn-

ing while doing. Refrain from telling kids what to do, instead probe 

them with open-ended questions to assist in their thinking. 

 In keeping with the Engineering Design Process, students are pro-

vided with criteria and constraints to give them a framework of 

the design and the goal. How they choose to ad-

dress the problem and goal is up to them. 

 Do not show pictures or model how to build. You will 

end up with students merely copying your work and 

not engaging in their own thinking. 

 

TEACHER DIRECTIONS 



Paper Snowman Challenge 

MATERIALS: 

 5-6 sheets of white copy paper 

 Assorted colors of construction or tissue paper 

 Pipe cleaners (for a hat) 

 Tape (masking tape works best) 

 Scissors 

 Tape measure or ruler 

 Popsicle sticks or straws (if desired for stability) 

 Copies of handouts 

 

 

 

 

MATERIALS LIST 



 

 

ENGINEERING DESIGN PROCESS 

 

Imagine 

Ask 

Plan Create 

Improve 

 

~30-40 mins 

~30-40 mins 

~30 mins 

~30 mins 

~10-15 mins 



 

 

ENGINEERING DESIGN PROCESS 

 

Ask 

Imagine 

Plan 

Create 

Improve 

Define the problem/challenge. Explain design criteria and      

detail how the design will be tested.  Define the constraints 

(what they can and cannot do, what materials to use, size/time 

requirements). Allow students to ask questions.  

Brainstorm possible solutions. Have each student work    

independently first to come up with their own idea.  Then 

put students into groups to share their ideas with each  

other. If research is needed, it can be done here. 

Start with a discussion of what worked or didn’t. Then, 

students are allowed to go back and improve upon their 

design. They can choose an aspect of their current design 

to improve or begin with a brand new idea/design.      

Students return to the Imagine step and try again. 

Students work to turn their sketch into reality by building their 

prototype.  Once built, the design needs to be tested/measured 

using a reliable, repeatable and measureable approach. Data 

needs to be collected, compared and discussed to determine 

the “winning” design and determine how it was the best. 

Teams of students select one plan that they want to try first. 

They need to develop their idea by sketching out their plan and 

listing what materials they will use.  They should then share 

their plan with the teacher and/or classmates. 



 

Ask Imagine 

Plan Create 

Improve 





What is the Science that you want to teach with this challenge? 

 

 

 

 

 

 

 

Will students benefit from any research on this Topic? 

 

 

 

 

 

What aspect of the Engineering Design Process will you focus on? 

 

 

 

 

 

What Mathematical data can you record from this challenge? 

 

STEM CONNECTIONS 



  

 

 

 

 

PROBLEM/CHALLENGE: 

 This challenge is to build the tallest snowman possible that is free-standing. 

 

CRITERIA & CONSTRAINTS: 

 The snowman must stand on its own. It cannot lean or be propped up by other 

objects.  

 You must use only the materials provided (nothing extra). 

 Build time will be 30 minutes. 

 Snowman must have 3 tiers or layers.  

 You may choose to add a hat. The hat does not count as a tier/layer. 

 

TESTING PROCEDURE: 

 When completed, student teams will notify the teacher they are ready for 

testing. The snowman will be checked to see if it meets the criteria & con-

straints first.  Snowmen will be measured using a tape measure to determine 

height in inches/centimeters (teacher choice). They will be measured from the 

floor to the top most point (either the head or hat depending on design). 

 

ENGINEERING DESIGN PROCESS 
 

Ask 



 

 

 

 

 

 

INDIVIDUAL WORK: 

 Students are first given a few minutes to think about how they might like to 
solve the challenge.  How would they build the snowman?  What will they do 
with the paper to form the 3 tiers or layers needed?  Will they choose to add a 
hat?  

 Students may be tasked with sketching out their plan and then share them 
with each other (either in groups or as a carousel walk/display activity) to see 
what others are thinking. 

GROUP WORK: 

 Students are then placed into pairs or triads to share their individual ideas and 
discuss what might work or not work and why.  The goal is to share ideas and 
begin to piece them together to make the best plan possible. 

 The same questions from above can be utilized here as well. 

RESEARCH: 

 Although this task is simple enough to not require background research, you 
may choose to show them pictures of other freestanding objects (like towers 
or statues) to help them see how the size needs to taper as it progresses up-
wards from the ground level.  Do not show pictures of completed projects or 
the students will merely copy them instead of thinking for themselves. 

 

ENGINEERING DESIGN PROCESS 

Imagine 



 

 

 

 

 

 

FIRST TRY: 

 Students need to know that they will get at least 2 chances to build (this one 
and again in the Improve stage). This helps them be willing to take risks and 
not focus on perfection of their initial design. 

 

SKETCHING A PLAN: 

 As students conclude their discussion in the Imagine stage, they need to sketch 
out a working blueprint for their design.  Encourage teams (pairs or triads) to 
include at least one element from each person’s initial thoughts and ideas.  

 They should also list their materials (either as a separate list or as labels on 
their sketch).  The goal is to create a plan that someone else could follow.  (A 
fun added challenge is to have students attempt to use each other’s plans to 
build.) 

 

SHARING THEIR PLAN: 

 Before students begin building, it is often helpful to have them share their plan 
with either the teacher or classmates to get feedback and constructive criti-
cism in case their initial idea doesn’t follow the criteria or constraints. 

 

ENGINEERING DESIGN PROCESS 

Plan 



 

 

 

 

 

BUILD: 

 Students should be given sufficient time and space to build.  Be sure to use a 
visible timer or provide countdown reminders so students finish their design in 
time. If you wish to provide an unlimited amount of time, take the time re-
quirement off of the constraint list.   

 Plan for how teams will get their materials, what happens if they ask for more/
ruin theirs.  Also plan for what you’ll do if teams have one person doing all of 
the work and/or they fail to start working on their plan without teacher sup-
port and attention.  

TEST: 

 As students complete their design, they can come up to you individually to 
have their design tested.  Alternatively, you can have all students gather back 
together and test each design as the class observes. 

 SHARE/DISCUSS: 

 While testing, collect data and add it to a visible class data chart.  Use that 
chart to discuss the “winning” design.   

 Then discuss that particular design and discuss what made it superior. This is in 
preparation for the final step: improve.  

 

ENGINEERING DESIGN PROCESS 

Create 



 

 

 

 

 

 

IMAGINE: 

 Students review their team’s design and discuss ideas for improvement. They 
then select one or two aspects they’d like to improve first. Alternatively, the 
team may opt to start over completely if their initial design was a failure. 

PLAN: 

 Students then need to sketch out their new design plan for the rebuild. They 
can highlight where their improvements are by using different colors or labels. 

CREATE: 

 Students now get a new set of materials and begin their 2nd attempt. They re-
peat the same process of create, test, collect data, and discuss what made a 
particular design better than others.  

DISCUSS: 

 As a wrap up to the project, you can have students share (either as a class dis-
cussion or as a written reflection) the various aspects of the task.  This discus-
sion/reflection should also go back to discussing the science and math behind 
the task to determine student learning/growth. 

 

ENGINEERING DESIGN PROCESS 

Improve 



Modifying the Snowman STEM Challenge 
MATERIALS: 

 Require students mix and match the primary material used within each tier. (e.g., If tissue paper 
is used on the bottom tier, it can’t be used in any other tier. Be sure you have materials to ac-
commodate: copy paper, cardboard, cotton balls, foil, etc.) 

 Try two or more consecutive days of snowmen builds using different materials (e.g. a single piece 
of cardboard, three pieces of copy paper, and tissue paper). 

 How important are the materials?  What would happen if you changed the kind of tape you’re 
using?  What if you changed from tape to glue?  What if you changed from plain paper to card-
stock?  How do these materials impact what you’re able to build? 

 

MATHEMATICAL FOCUS: 

 You can incorporate some basic math skills by assigning a dollar value to each of the supplies. 
Have students total the amount of money they “spent” on supplies they’ve used. If there is a tie 
for height when measuring, use the snowman with the lowest cost to break the tie. Each piece of 
paper can have a standard cost of $5, for example, while each inch of tape used can cost $1.  Stu-
dents groups can have one student who is the “bank” and in charge of tracking the amount of 
money spent. 

 Change the goal, and mathematical focus, from creating the tallest snowman to the snowman 
with the greatest volume.  In this modification, each successive tier must be 75% or less the 
height/volume of the previous tier. If you choose the volume criteria rather than height, have 
students take measurements and calculate the volume of each geometric solid present in the de-
sign and then find the total volume. 

 Another way to change the challenge is to have students take height measurements in either 
inches or centimeters and then convert to the other unit of measurement. They can also convert 
inches into feet if desired. 

 Require students to make each tier a different geometric solid or all the same solid. (This can 
produce some Picasso-like snowmen which are pretty cool.  Or you can add a constraint to not 
allow spheres or to use only prisms for example. 

SCIENCE FOCUS: 

 Build an inverted snowman: smallest tier at the base, largest tier at the top. Discuss the way that 
gravity impacts this design choice and how it might make the challenge more difficult.  Consider 
adding additional materials to help support the structure to still allow it to be free-standing.  
(popsicle sticks or straws are great for this) 

 

MODIFYING THE CHALLENGE 



Extending the Snowman STEM Challenge 
If you wish to extend the learning beyond the building of the snowman, consider any of these 

possible extension activities: 

EXTENSION IDEAS: 

 The great thing about STEM challenges is that you can repeat them as many times as you 

wish.  You’ll never get exactly the same results.  Allow students to redesign and retest. 

 Have students place all of their prototypes around the room and engage in a design analy-

sis.  Pick out the best aspects of each and determine how you might combine those to im-

prove the design of a new iteration. 

 Use the discussion questions (provided) to engage in a rich-discussion about the chal-

lenge. 

 Extend the science learning by using this challenge to kick off a unit on snow, states of 

matter,  or gravity.  There are many other STEM challenges on these topics that would 

complement this lesson nicely.   

 You could also take a different route and study the science of snowflakes. 

 Bring in literature to connect to reading or have students engage in a writing activity 

(suggestions included on a subsequent page). 

 With younger students, discuss the impact of the seasons on the weather. Would you be 

able to build a real snowman in the summer? Why or why not?  Look for challenges on 

“Keeping it Cool” or “Making it Melt” to see how the weather impacts their ability to make 

a snowman in different seasons. 

 If you are completing this challenge in the winter, or at least have access to either snow or 

ice, have students design their own experiment to speed up the process of melting snow/

ice.  Decide on observation intervals (5 or 10 minutes usually works well).  You will also 

need to decide of you will announce each interval to make observations or provide stu-

dents with stopwatches/clocks to track the intervals on their own. Students should record 

their data as they observe and they can use this to discuss/compare results. 

 

EXTENSION ACTIVITIES 



 

 

 

 

 

 

 

 

There are many books that can be used for a literature connection with this STEM 

Challenge.  One of these books is The Biggest Snowman Ever by Steven Kroll. This 

particular book is filled with themes about teamwork.  

 

After reading the story, take time to have a class discussion about why teamwork 

is important, how teamwork can help complete a job, and why working together 

is better than working by yourself.   

 

After completing the STEM Challenge, students can each write about how they 

worked together as a team to complete the challenge.  To bring in other types of 

writing, students can also write a “How To” piece about how to build their biggest 

snowman for others to replicate.  Students can also write a fictional story about 

adventures for their snowman.  They could even write a modernized version of 

Frosty the Snowman. 

 

LITERATURE CONNECTION 



This STEM challenge has the potential to address each of the NGSS ETS standards 
depending on the depth and number of iterations that you choose to implement 
in your classroom.  Take a moment to review the performance expectations as 
well as the Disciplinary Core Ideas (DCIs) included here prior to beginning in order 
to inform your decisions and approach. 
 
K-2 SCIENCE & ENGINEERING PRACTICES: 

Students who demonstrate understanding can: 
 K-2-ETS1-1 - Ask questions, make observations, and gather information about a situation 

people want to change to define a simple problem that can be solved through the devel-
opment of a new or improved object or tool. 

 K-2-ETS1-2 - Develop a simple sketch, drawing, or physical model to illustrate how the 
shape of an object helps it function as needed to solve a given problem. 

 K-2-ETS1-3 - Analyze data from tests of two objects designed to solve the same problem 
to compare the strengths and weaknesses of how each performs.  

 
K-2 DISCIPLINARY CORE IDEAS (DCIs): 

ETS 1.A: DEFINING AND DELIMITING ENGINEERING PROBLEMS 
 A situation that people want to change can be approached as a problem to be solve 

through engineering. (K-2-ETS1-1) 
 Asking questions, making observations, and gathering information are helpful in thinking 

about problems. (K-2-ETS1-1) 
 Before beginning to develop a solution, it is important to clearly understand the problem. 

(K-2-ETS1-1) 
 
ETS 1.B: DEVELOPING POSSIBLE SOLUTIONS 
 Designs can be conveyed through sketches, drawings or physical models.  These represen-

tations are useful in communicating ideas of a problem’s solutions to other people. (K-2-
ETS1-2)  

 
ETS 1.C: OPTIMIZING THE DESIGN SOLUTION 
 Because there is always more than one possible solution to a problem, it is useful to com-

pare and test designs.  (K-2-ETS1-3) 

 

NGSS STANDARDS (K-2) 



This STEM challenge has the potential to address each of the NGSS ETS standards 
depending on the depth and number of iterations that you choose to implement 
in your classroom.  Take a moment to review the performance expectations as 
well as the Disciplinary Core Ideas (DCIs) included here prior to beginning in order 
to inform your decisions and approach. 
 
3-5 SCIENCE & ENGINEERING PRACTICES: 

Students who demonstrate understanding can: 
 3-5-ETS1-1 - Define a simple design problem reflecting a need or a want that includes 

specified criteria for success with constraints on materials, time or cost.  
 3-5-ETS1-2 - Generate and compare multiple possible solutions to a problem based on 

how well each is likely to meet the criteria and constraints of the problem. 
 3-5-ETS1-3 - Plan and carry out fair tests in which variables are controlled and failure 

points are considered to identify aspects of a model or prototype that can be improved.  
 
3-5 DISCIPLINARY CORE IDEAS (DCIs): 

ETS 1.A: DEFINING AND DELIMITING ENGINEERING PROBLEMS 
 Possible solutions to a problem are limited by available materials and resources 

(constraints). The success of a designed solution is determined by considering the desired 
features of a a solution (criteria).  Different proposals for solutions can be compared on 
the basis of how well each one meets the specified criteria for success or how well each 
takes the constraints into account. (3-5-ETS1-1) 

 
ETS 1.B: DEVELOPING POSSIBLE SOLUTIONS 
 Research on a problem should be carried out before beginning to design a solution. 

Testing a solution involves inbestigating how well it performs under a range of likely condi-
tions. (3-5-ETS1-2)  

 At whatever stage, communicating with peers about proposed solutions is an important 
part of the design process, and shared ideas can lead to improved designs. (3-5-ETS1-2)  

 Tests are often designed to identify failure points or difficulties, which suggest the ele-
ments of the design that need to be improved.  (3-5-ETS1-3)  

 
ETS 1.C: OPTIMIZING THE DESIGN SOLUTION 
 Different solutions need to be tested in order to determine which of them best solves the 

problem, given the criteria and the constraints.  (3-5-ETS1-3) 

 

NGSS STANDARDS (3-5) 



MS SCIENCE & ENGINEERING PRACTICES: 

Students who demonstrate understanding can: 
 MS-ETS1-1 - Define the criteria and constraints of a design problem with sufficient preci-

sion to ensure a successful solution, taking into account relevant scientific principles and 
potential impacts on people and the natural environment that may limit possible solutions  

 MS-ETS1-2 - Evaluate competing design solutions using a systematic process to determine 
how well they meet the criteria and constraints of the problem. 

 MS-ETS1-3 - Analyze data from tests to determine similarities and differences among 
several design solutions to identify the best characteristics of each that can be combined 
into a new solution to better meet the criteria for success.   

 MS-ETS1-4 - Develop a model to generate data for iterative testing and modification of a 
proposed object, tool, or process such that an optimal design can be achieved.  

 
MS DISCIPLINARY CORE IDEAS (DCIs): 

ETS 1.A: DEFINING AND DELIMITING ENGINEERING PROBLEMS 
 The more precisely a design task’s criteria and constraints can be defined, the more likely 

it is that the designed solution will be successful.  Specification of constraints includes con-
sideration of specific principles and other relevant knowledge that are likely to limit possi-
ble solutions. (MS-ETS1-1) 

ETS 1.B: DEVELOPING POSSIBLE SOLUTIONS 
 A solution needs to be tested, and then modified on the basis of the test results, in order 

to improve it.  (MS-ETS1-4)  
 There are systematic processes for evaluating solutions with respect to how well they 

meet the criteria and constraints of a problem. (MS-ETS1-2 and MS-ETS1-3)  
 Sometimes parts of different solutions can be combined to create a solution that is better 

than any of its predecessors (MS-ETS1-3)  
 Models of all kinds are important for testing solutions. (MS-ETS1-4) 
ETS 1.C: OPTIMIZING THE DESIGN SOLUTION 
 Although one design may not perform the best across all tests, identifying the characteris-

tics of the design that performed the best in each test can provide useful information for 
the redesign process—that is, some of those characteristics may be incorporated in the 
new design.  (MS-ETS1-3) 

 The iterative process of testing the most promising solutions and modifying what is pro-
posed on the basis of test results leads to greater refinement and ultimately to an optimal 
solution.  (MS-ETS1-4) 

 

NGSS STANDARDS (Middle School) 



 

 

HANDOUTS 

STUDENT 

HANDOUTS 
Different versions are included to allow for different age levels of students. 



How will you build the tallest snowman? 

 

 

BRAINSTORMING SHEET 

Draw a model of your snowman. 

List all of the materials you will use. 



How will you build the tallest snowman? 

 

 

BRAINSTORMING SHEET 

Sketch a diagram of your design. Be sure to label each part. 

List all of the materials you used in your design. 

Be sure to list quantities for each item as well. 



How will you build the tallest snowman? 
Snowman Design # ___________ 

        Sketch and label a diagram of your design.  

 

 

 

 

BRAINSTORMING SHEET 

 

 

 

 

 

 

 

Explain your rationale for this design.  

Detail your materials: 

 

 

 

 



Snowman Height Data 

 

 

DATA COLLECTION SHEET 

Group Names Height of Snowman 

  

  

  

  

  

  

  

  

  



 

 

REFLECTION SHEET 

Draw a sketch of your completed snowman. Label with the height. 

What did you enjoy about building your snowman? 



 
 

REFLECTION SHEET 

What is the best thing about your snowman? 

How could you improve your snowman? 

Did your plan change while building your snowman? What did you decide 

to change and why? 



 
 

REFLECTION SHEET 

 

 

 

 

What was successful about your design? 

 

 

 

 

If you were to create another snowman, what would you change and why? 

 

 

 

What information might help you improve your design? 



 

 

REFLECTION SHEET 

 

 

 

 

 

 

Look at your design and the designs of your classmates. What     

patterns do you notice that worked well or did not work well? 

 

 

 

 

 

 

If you could add one new material to use for a future design, what 

would it be and why? 



 

 

DISCUSSION QUESTIONS 

Were you successful 

with this challenge? 

Why or why not? 

What was the most    

difficult part of the 

challenge and why? 

What was the best idea 

you came up with   

during this challenge? 

What did you learn 

from this challenge? 



 

 

DISCUSSION QUESTIONS 

What surprised you 

about this challenge? 

What did you enjoy, or 

not enjoy? 

What, if any, frustrations 

did you have with this 

challenge? 

What do you think was 

the purpose of doing 

this STEM challenge? 

What did you notice in 

designs that worked 

well and in designs that 

did not work well? 



 

 

DISCUSSION QUESTIONS 

How could this       

challenge apply to, or 

be used in, real-life     

situations? 

In your next design, 

what would you want 

to try or change about 

the challenge? 

How well did your 

group work together to 

communicate and col-

laborate on this task? 

What math and/or   

science knowledge 

can you apply to this 

task? 


