
Design Blueprint 
  Grade: 5th 
 
 
 
 
 
 
 
 

Title: Building Snowshoes 
 
Short Description: Students are given the challenge to create snowshoes that function in the 
snow. 
 
Challenge:  Research snowshoe history and designs.  What are some of the principals of 
design that make snowshoes functional in the snow..  What can cause snowshoes to fail?   
 
Standards: 3-5-ETS1-1. Science Define a simple design problem reflecting a need or a want 
that includes specified criteria for success and constraints on materials. 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.  
 
 
Criteria: Use supplied or repurposed materials to build a functioning pair of snowshoes.  Test 
and redesign as necessary. 
 
 
 
Materials:  

1. Design brief 
2. ___ipad 
3. ___internet research 

 
 

4. ________________________ 
 

5. _______________________ 
 

6. _______________________ 
 

7. _______________________ 
 
 
 



 

Draw a sketch of your design plan.  Be sure to label each part with the materials you 
intend to use. (only one snowshoe) 
 
 

 
 
 



Parents of Fifth Grade Students; 
 
Your child will be participating in an EPIC (Experiential Possibilities Inviting Creativity) weeklong unit in which 
each fifth grade student will be researching, designing, creating, and using a pair of snowshoes.  Each student 
will be researching “how to make” a pair of snowshoes. Depending on your child’s design, your child will need 
a few materials from home.  The materials can be repurposed, recycled, or purchased.  The material list will be 
directly related to your child’s design.  You might have a few little items tucked away somewhere in your house 
that could be used to create or add to your child’s design.  Spend some time talking with your child about their 
design plan and ask what materials would best help add to the design.   
 
I will be providing the external tubing piece of which the student will be using as the frame. Students will be 
provided with two 5 foot lengths of a material called PEX.  Your child will be faced with several engineering 
tasks during this project, the first being creating the teardrop shape 
with the PEX and securing it to itself.   
*If your child has decided on a different external frame material then 
your child should provide that himself/herself.  
 
Design Plan should include: 
Decking/webbing 
Binding 
Toe bar 
Heel bar 
Any traction considerations for bottom of the shoe. 
 
 
Materials might include: 
Duct tape: Decorative duct tape should not be used in the 
construction of the snowshoe, but could be used as a final decorative 
application. 
Cord/heavy duty string/rope 
Re-purposed mesh material 
Nylon strapping and scrap material 
Zip  Ties 
??? 
 
 
Thank you for your support in this project, 
 
Miss Kroening, Mr. Soens, Mrs. Johnston,  
Mrs. Doughty, and Mrs. Gierach 
 
Soen’s 5th Grade January 9-13 
Johnston’s Jan 30-Feb 3 
Dougthy’s 5th Grade February 6-10 
Gierach’s 5th Grade Feb 27-March 3 
 



Advanced Proficient Proficient Basic Minimal No Attempt 

Evident from the 
research that drawing 
has components 
necessary for success 

Has a blueprint filled 
out with labeled 
drawing of necessary 
components for 
working snowshoes 

Drawing is difficult to 
understand and 
drawing is missing 
components for 
snowshoes 

Missing blueprint or 
little time and effort 
put into the blueprint, 
design is lacking 
components. 

 

e  
tion 

Has two complete well 
designed functioning 
snowshoes that do 
not fall apart when in 
use 

Has two complete 
functioning 
snowshoes 

Has at least one 
functioning snowshoe 

Has partial 
snowshoes, but the 
shoe is incomplete. 

 

d  
PIC 

Made an effort to use 
time at home as well 
as time in school to 
complete my 
snowshoe design 

Used time in class 
and EPIC time well in 
order to complete the 
snowshoes 

Used some of the 
time well, could have 
focused some more 
on my task and less 
on disturbing others. 

Did not focus on task 
at hand, work was 
incomplete 

 

e 
in the  

My design and 
materials used 
created a superior 
product which 
functioned 
exceptionally well in 
the snow. 

Snowshoes 
functioned well in the 
snow and did not fall 
apart after the first 
testing/trial phase. 

Snowshoes 
functioned well 
however they did fall 
apart even after 
improvements were 
made after the first 
testing/trial phase. 

Snowshoes did not 
meet the design 
specifications or were 
incomplete after the 
testing and trial 
phases. 

 

imple problem that can be solved through the development of an object, tool, process, system and includes several cr
nd constraints on materials and time. 









Kroening: A Teacher's Reflection 
 

EPIC (Experiential Possibilities Inviting Creativity) a unit of inquiry in which fifth grade students research 
design and create a pair of snowshoes.  

 
I think back to my days of youth and remember all of the inventions my siblings and I built while growing up.  My 
siblings and I made our own fun by building something from the scrap my Dad had laying around.  Some of my 
best memories come from those moments where we made load of fun and entertainment from a pile of what 
appeared to be junk.  What if Summit View kids had that same opportunity to build a pair of snowshoes using 
recycled or repurposed materials.  What would they learn along the way, how would they work through the task.  
How would students troubleshoot their way through the inquiry process.  Would this project create sustainable 
change in physical activity?  What conversations would kids hold with their parents about this project. What 
conversation would kids hold with their peers? 
 
Students came into the building process with their research and design sketched out on a blueprint.  They brought 
with them supplies from home that met their specific design material list. I was amazed by the students vast array 
of materials.  Yes, duct tape by far was the most common building material. Other interesting materials students 
used were: mesh jerseys, marine grade vinyl, bag/box tops/tape, rope covered with pipe insulation, snow/rabbit 
fencing, screen window mesh, storage bin lids, bungee cords, velcro, bamboo, pleated window shades, chain, 
nylon strapping to name a few.  Students were each provided with two five foot lengths of PEX tubing that was 
purchased with monies from the WEF Grant.  Students had a four day building building process.  A few students 
quickly abandoned their blueprint design and carried on with the spur of the moment decisions for their 
snowshoes.  Other students made alterations to their snowshoe blueprint and made purposeful design changes  
to accommodate those problems they had not foreseen.  Some students were strict blueprint builders and would 
not vary from the plan even though their plan was not working.    
 
A snowshoe has three basic parts; frame, web/deck, and binding.  The bindings this year were very creative!  A 
few that intrigued me the most involved a set of two liter soda bottle bindings and another that had cool whip 
containers with chainlink.  Students spent time in class researching and developing a blueprint of their design.   
Materials to support their design were rummaged or purchased by the students and their family. 
 
On day five, we entered the testing phase. Snow or no snow, Student’s were quickly able to see their design 
advantages and disadvantages.  During the testing phase students were asked to pay close attention to their 
design and think about how the snowshoe could be retooled to perform better.  The following week students had 
time to rework any design flaws for a second day of testing. 
 
Students were asked write a reflection of their snowshoe building process.  What changes did they need to make 
with their building process.  What was working and what was not.  What were the possible solutions to the 
problem.    
 
Building snowshoes is  EPIC (Experiential Possibilities Inviting Creativity) so many reasons.  Conceptually it fits 
with our Summit View vision of empowering students creativity and design.  This is an integrated arts project 
combining research, engineering with physical activity.   All students had their own voice in the creation of their 
shoes.  This project allowed all students to succeed by using creativity and design.  It was innovative and used 
best practices for combining multiple academic subjects to prepare students for a world where all knowledge is 
integrated. 



Physical Education Standards 
 
Standard 1. The physically literate individual demonstrates competency in a variety of motor 
skills and movement patterns.  
Standard 2. The physically literate individual applies knowledge of concepts, 
principles,strategies and tactics related to movement and performance. 
Standard 4. The physically literate individual exhibits responsible personal and social behavior 
that respects self and others.  
Standard 5. The physically literate individual recognizes the value of physical activity for health, 
enjoyment, challenge, self-expression and/or social interaction. 
 
Art Standards 
Design, History, Citizenship and Environment 
B4.1  Understand that artist and cultures throughout history have used art to communicate ideas 
and to develop functions, structures and designs. 
B.4.2 Recognize that form, function, meaning, and expressive qualities of art and design change 
from culture to culture and artist to artist. 
B.4.3  Know that works of art and design objects relate to specific cultures, times and places. 
 
Art and Design Doing 
C.4.1  Explore the elements and principles of design 
C.4.2 Explore what makes quality design 
C.4.6 Use sketching to develop ideas for their artwork. 
C.4.8 Explore the natural characteristics of materials and their possibilities and limitations. 
 
Practical Applications 
D.4.3 know that the environment influences the look and use of art, architecture, and design 
D.4.4  LEarn about basic concepts in art, such as: form follows function, less is more, balance, 
symmetry, and originality. 
D.4.6 USe problem solving strategies that promote fluency, flexibility, elaboration, and 
originality. 
 
Science and Engineering Standards 
3-5 ETS1-1 Scienc Define a simple design problem reflecting a 
need or want that includes specified criteria for success and 
constraints on materials. 
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 test in which variables are 
controlled and failure points are considered to identify aspects of a 
model or prototype that can be improved. 
 
Define a simple design problem that can be solved through the 
development of an object, tool, process or system and includes 
several criteria for success and constraints on materials and time. 
 
 




