
Cardboard Chair Design 
Problem: 

 Students will use the engineering design process to design and build a 
cardboard chair. The teacher will sit in the chair for at least 90 seconds. 

Final products: 
 Engineering design portfolio (typed) include photos of the project along 

the way. All questions from the PowerPoint must be answered and 
included. 

 ¼ scale chair 
 Cardboard chair 

Requirements: 
 Students will work in groups of four 
 Assign each member a duty 

o Member Name -Design Engineer 
o Member Name -Document handler 
o Member Name -Researcher 
o Member Name -Material handler 

 Decide on a group name –relate to the project (ex: CardChairs R Us) 
 2 sheets of corrugated cardboard approximately 7’ x 3.5’ 
 Chair must have a back 
 Seat of chair must be at least 18” off the floor. 

Constraints: 
 Students will not use any form of adhesives to build the cardboard chair 

o No glue, tape, staples, nails etc. 
Engineering Design Process 

1. Define the Problem 
2. State Constraints 

and Specifications 
3. Research the 

Problem 
4. Alternative 

Solutions 

5. Final Solution 
6. Model and 

Prototype 
7. Testing and 

Evaluation 
8. Communicate 



Measure your classroom chair (inches) 
–Create your own chart. This will give you an idea about chair dimensions. 
Standard 
Classroom chair 

Length Height Width 

Back of chair    
Chair seat    
Legs or base    
 

 

Plan on measurements for cardboard chair (inches) 
-Create your own chart. Convert all measurements to ¼ scale. Divide each number by 4. Write ¼ scale 
number in parenthesis. 
Corrugated chair Length Height Width 
Back of chair    
Chair seat    
Legs or base    

1. What is a load? 
2. What is the load on a chair? 
3. What is a static load? 
4. What is the static load on a chair? 
5. What is a dynamic load? 
6. What is the dynamic load on a chair? 

7. What are joints? 
8. How can one take care of weak links? 
9. Why do most chairs fail? 

10. What does orthotropic mean? 
11. Give an example of orthotropic material.  
12. How would you cut cardboard? 

  



CHAIR RUBRIC Beginning -  7 Nearing Competency- 10 Competent- 15 Expert- 20 

Orthographic 
Drawings 

Drawings look more like 
sketches. All three views were 
not completed.  Drawings 
were not placed right. 
Drawings were not to scale. 

All three views of the chair 
were present. No labels or 
measurements. Drawings were 
not made to scale. 

All three views of the chair 
were present. Missing some 
labels and measurements. 
Placement of the drawings was 
off.  Drawings were made in 
pencil. The drawings were 
made to scale.  

All three views of the chair were 
present. Each drawing was neatly 
labeled and measurement 
displayed. The three views were 
placed in the right format on 
graph paper. Drawings were 
made in pencil.  The drawings 
were made to scale. 

¼ scale chairs 

Evidence shows that an 
attempt was made to build a 
¼ scale chair based on the 
orthographic drawings. 

¼ scale chair represents 
drawings somewhat. 
Measurements on the chair do 
not equal the measurements 
in the drawing. 

¼ scale chair represents the 
orthographic drawings in all 
three views. Measurements on 
the chair do not equal the 
measurements in the drawing. 

¼ scale chair represents the 
orthographic drawings in all 
three views. All measurements 
on the chair equal the 
measurements in the drawing.  

Cardboard Chair 

Evidence suggests that there 
was a plan for a seat and a 
back to support a person in 
the center of the seat. The seat 
is less than 18” off the floor. 

The chair supports the person 
without falling for 90 seconds, 
as long as the person sits in the 
center of the chair. The seat is 
18” or more off the floor. 

The chair supports the person 
without falling for 90 seconds, 
the person may sit anywhere 
on the seat. The seat is 18” off 
the floor. 

The chair supports the person 
without falling for 90 seconds; 
the person may sway while 
seated. The seat is 18” off the 
floor. 

Efficiency 

No planning on design 
layout, lot of material 
wastage. Structure was heavy 
resulting in a low efficiency 
ratio. 

  

Proper planning minimized 
wastage, structure was built to 
withhold weight. Structure 
received a good efficiency 
rating. 

Least amount of material used 
to create a sturdy structure. 
High efficiency ratio was 
calculated. 

Aesthetics 
Chair lacks form and flow. No 
evidence of planning on 
design. 

  

There is a conscious effort to 
create a form. Evidence of a 
theme or idea is represented in 
the chair. 

Chair looks pleasing to the eye. 
A well planned theme is evident. 
Cuts, slots and bends were made 
keeping in mind the flow and 
form of the chair. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Design portfolio rubric Beginning -  0 Nearing Competency- 5 Competent- 7 Expert- 10 

Cover Page    Group name, Student 
names and job titles. 

Arrangement Missing steps, no order to 
any documents. 

Steps are not labeled or 
numbered, not placed in 
order. 

All steps are labeled and 
numbered, but not placed 
in order. 

All steps in the 
Engineering Design 
Process are labeled and 
numbered. All documents 
are kept in order. 
 

Calculations None of the calculations 
were attached. 

Only one of the two tables 
completed and attached. 
Efficiency ratio was not 
calculated. 

Completed ‘Standard chair’ 
table, ‘Cardboard chair’ 
table.  

Completed ‘Standard chair’ 
table, ‘Cardboard chair’ 
table and efficiency ratio 
calculation. 

Sketches – Alternative 
solutions 

Sketches were not 
submitted 

Sketches not submitted by 
some members of the 
group 

 Sketches submitted by 
every student in the group 

Orthographic Drawings Orthographic drawings 
not attached. 

  Orthographic drawings 
attached to the portfolio. 


