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Dispenser Designs 
  
 

Provided by TryEngineering - www.tryengineering.org 
 

L e s s o n  F o c u s  
Lesson focuses on how engineers have to design objects to meet the needs of users, while 
considering the limitations of materials, and the implications of cost. 
 
L e s s o n  S y n o p s i s   
The Dispenser Designs activity explores how engineers work 
in a team to solve problems.  Students learn how materials, 
costs, and user needs must be weighed when designing a 
product, and also how the same product may be redesigned 
over time as materials, costs, or needs change. Students 
work in teams to evaluate current designs and to develop a 
new design for a handheld tape dispenser that can be easily 
operated by a person who has limited strength and only has 
the use of one hand. Students develop drawings, execute their dispenser design using 
everyday materials, and evaluate the strategies employed by other student teams.  
 
A g e  L e v e l s  
11-18. 
 
S a f e t y  P r e c a u t i o n s  
This lesson may involve the use of scissors or a cutting blade.  Teacher should use caution 
when working with younger students. Some teachers may consider using a pointed 
triangular plastic piece for cutting tape rather than using a blade or serrated metal strip. 
 
O b j e c t i v e s   
 

 Learn how user needs, materials, costs, and manufacturing processes impact the 
design of everyday items. 

 Learn about the process of product re-engineering. 
 Learn about patents and ethics issues. 
 Learn how engineering teams address problem solving. 
 Learn about teamwork and working in groups. 

 
A n t i c i p a t e d  L e a r n e r  O u t c o m e s  
As a result of this activity, students should develop an understanding of:  
 

 product design and engineering  
 problem solving 
 teamwork 
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L e s s o n  A c t i v i t i e s   
 
Students learn how material selection, costs, and user needs 
must be weighed when designing or redesigning a product 
Students work in teams to evaluate current designs and to 
develop a new design for a handheld tape dispenser that can be 
easily operated by a person with limited strength who only has 
the use of one hand. Students execute their design, and evaluate 
the strategies employed by other student teams.   
 
R e s o u r c e s / M a t e r i a l s  
 

 Teacher Resource Documents (attached) 
 Student Worksheets (attached) 
 Student Resource Sheets (attached) 

 
 
A l i g n m e n t  t o  C u r r i c u l u m  F r a m e w o r k s  
 
See attached curriculum alignment sheet. 
 
I n t e r n e t  C o n n e c t i o n s  
 

 TryEngineering (www.tryengineering.org) 
 The Invention Of The Cellophane Tape Dispenser 

(www.3m.com/about3m/pioneers/dispenser.jhtml) 
 Gold Violin (www.goldviolin.com), Active Forever (www.activeforever.com): 

Companies which adapt items for use by elderly or those with limited mobility. 
 United States Patent and Trademark Office for Kids (www.uspto.gov/go/kids) 
 ITEA Standards for Technological Literacy: Content for the Study of Technology 

(www.iteawww.org/TAA/Publications/STL/STLMainPage.htm) 
 McREL Compendium of Standards and Benchmarks 

(www.mcrel.org/standards-benchmarks) 
A compilation of content standards for K-12 curriculum in both searchable and 
browsable formats. 

 National Science Education Standards (www.nsta.org/standards) 
 
R e c o m m e n d e d  R e a d i n g  
 

 The Design of Everyday Things by Donald A. Norman (ISBN: 0465067107) 
 
O p t i o n a l  W r i t i n g  A c t i v i t y   
 

 Write an essay or a paragraph describing the needs engineers met as they designed 
and redesigned the can opener -- an everyday item with many variations in cost, 
structure, function, and design.  Consider patent and ethics issues in your work. 
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F o r  T e a c h e r s :  
A l i g n m e n t  t o  C u r r i c u l u m  F r a m e w o r k s  
 

Note: All lesson plans in this series are aligned to the National Science Education 
Standards which were produced by the National Research Council and endorsed by the 
National Science Teachers Association, and if applicable, also to the International 
Technology Education Association's Standards for Technological Literacy or the National 
Council of Teachers of Mathematics' Principals and Standards for School Mathematics. 
 

National Science Education Standards Grades 5-8 (ages 10 - 14) 
CONTENT STANDARD A: Science as Inquiry 
As a result of activities, all students should develop 

 Understandings about scientific inquiry  
 
CONTENT STANDARD E: Science and Technology 
As a result of activities in grades 5-8, all students should develop 

 Abilities of technological design  
 Understandings about science and technology  

 
CONTENT STANDARD F: Science in Personal and Social Perspectives 
As a result of activities, all students should develop understanding of 

 Personal health  
 Risks and benefits  
 Science and technology in society  

 
CONTENT STANDARD G: History and Nature of Science 
As a result of activities, all students should develop understanding of 

 History of science  
 

National Science Education Standards Grades 9-12 (ages 14-18) 
 

CONTENT STANDARD A: Science as Inquiry 
As a result of activities, all students should develop 

 Understandings about scientific inquiry  
 
CONTENT STANDARD E: Science and Technology 
As a result of activities, all students should develop 

 Abilities of technological design  
 Understandings about science and technology  

 
CONTENT STANDARD F: Science in Personal and Social Perspectives 
As a result of activities, all students should develop understanding of 

 Science and technology in local, national, and global challenges  
 
CONTENT STANDARD G: History and Nature of Science 
As a result of activities, all students should develop understanding of 

 Historical perspectives  
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F o r  T e a c h e r s :  
A l i g n m e n t  t o  C u r r i c u l u m  F r a m e w o r k s  ( c o n t i n u e d )  

 
Standards for Technological Literacy - All Ages 

 
The Nature of Technology 

 Standard 3: Students will develop an understanding of the relationships 
among technologies and the connections between technology and other fields 
of study. 

 
Technology and Society 

 Standard 6: Students will develop an understanding of the role of society in 
the development and use of technology. 

 
Design 

 Standard 8: Students will develop an understanding of the attributes of 
design. 

 Standard 9: Students will develop an understanding of engineering design. 
 Standard 10: Students will develop an understanding of the role of 

troubleshooting, research and development, invention and innovation, and 
experimentation in problem solving. 

 
Abilities for a Technological World 

 Standard 11: Students will develop abilities to apply the design process. 
 Standard 13: Students will develop abilities to assess the impact of products 

and systems. 
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F o r  T e a c h e r s :  
T e a c h e r  R e s o u r c e s  
 

 Lesson Goal  
Explore engineering problem solving by working in teams to determine a plan for 
reengineering the handheld cellophane tape dispenser to meet the needs of a person with 
limited strength and only the use of one hand.  This mimics real world engineering 
challenges in redesigning and manufacturing items as materials, costs, user needs, or 
manufacturing processes change.   

 Lesson Objectives  
 Learn how user needs, materials, costs, and manufacturing processes impact the 

design of everyday items. 
 Learn about the process of product re-engineering. 
 Learn about patents and ethics issues. 
 Learn about problem solving. 
 Learn about teamwork and working in groups. 

 Materials 
 Student Resource Sheets and Worksheet 
 One set of materials for each group of students: 

o Example of hand held tape dispenser 
o Roll of cellophane tape, cardboard (sheets, 

rolls from used paper towel or toilet paper roll), scissors, cutting strips from 
roll of foil or plastic wrap, triangle plastic pieces, tape, paperclips, string, 
wire, glue, popsicle sticks 

 Procedure 
1. Show students the various Student Reference Sheets.  These may be read in class, 

or provided as reading material for the prior night's homework.   
2. Consider having students visit the Gold Violin website (www.goldviolin.com), or 

Active Forever (www.activeforever.com) and explore products engineers have 
adapted for the elderly or those with limited mobility. 

3. Also consider discussing patent and ethics issues engineers must consider when 
"re-engineering" someone else's product.  Have students visit the United States 
Patent and Trademark Office for Kids (www.uspto.gov/go/kids) to explore patents. 

4. Divide students into groups of 2-3 students, providing a set of materials per group. 
5. Show various examples of different designs of tape dispensers, have the groups 

determine what the needs were that were met by various designs. Students will 
complete student worksheet for this section. (Note that there are mini tape 
dispensers, hand held, desk models, disposable, refillable, low priced, high priced.) 

6. Student teams are next challenged to re-engineer the dispenser so that it can be 
used by a person with limited strength and the use of only one hand.  Encourage 
students to be creative in their designs so that the new dispenser is completely 
different from the ones currently manufactured.  Have them consider how the new 
design might be made, patent and ethics issues, manufacturing costs, and what 
materials would be used in final production. Students complete worksheet and build 
working model of their design, then presents their design to the class.  

7. Each student group evaluates the designs developed by other teams, and 
completes an evaluation/reflection worksheet. 

 Time Needed 
Two to three 45 minute sessions 
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S t u d e n t  R e s o u r c e  
T a p e  D i s p e n s e r  D e t a i l s  
 

 A Sticky Subject 
 
Have you ever thought about the engineering that went into developing transparent tape 
or the dispensers you use to cut it into usable strips?  
 

 What is Transparent Tape? 
 
Transparent Tape or "Sticky Tape" like Scotch Tape and Sellotape is cellulose-based and 
transparent. Adhesive tape is an adhesive-coated fastening tape used for temporary or, in 
some cases, permanent adhesion between objects. Adhesive tape that will stick with 
application of pressure only (i.e. without activation by water, solvent or heat) is known as 
pressure-sensitive tape. 
 
Adhesive tape was invented in 1926 by Richard Drew of 3M. The original tape was a 
paper-backed masking tape. Transparent and other tapes grew from this invention. Like 
'Hoover', used to refer to vacuum cleaners in general, Scotch Tape (in the USA and other 
countries, such as Argentina), Sellotape (in the British Isles), Tixo (in Austria) and Tesa 
(in Germany) have become almost-genericized trademarks, being used to refer to 
adhesive tapes in general. 
 

 But How Do We Cut It? 

Many systems were developed to cut transparent tape into smaller, more usable strips.  
There have been hundreds of dispensers throughout tape history!  Some are more 
effective than others in different situations.  
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S t u d e n t  W o r k s h e e t :  Y o u  a r e  t h e  E n g i n e e r !  
 

 You are a team of engineers which has to tackle the challenge of 
reengineering the handheld cellophane tape dispenser to be used by a person with limited 
strength and the use of only one hand. 
 

 Activity Steps 
1. Review the various Student Reference Sheets.   
2. Your team has been provided with examples of different designs of cellophane 
dispensers.  Review these and determine the decisions engineers made (cost, durability, 
design, user needs) when developing this variation on the product.  Complete the 
questions below: 
 
 
 
Pick two dispenser designs and compare them, then answer the questions below: 
 
a. Which design do you think was less expensive to manufacture?  Why do you think it 
cost less to make? (consider materials, size, other factors) 
 
 
 
 
 
 
 
 
 
 
 
 
b. What are the needs met by the more expensive dispenser?  What do you think the 
engineers thought the prospective users cared most about? (consider aesthetics, 
durability, other factors) 
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S t u d e n t  W o r k s h e e t :  Y o u  a r e  t h e  E n g i n e e r !  ( c o n t i n u e d )  
 
3. Next, your team of "engineers" must develop a new design for a dispenser that can be 
used by a person with limited strength and the use of only one hand.  Think about the 
needs of the user and how your design might be an improvement on what is currently 
available.  Consider aesthetics, and the ethics of making only minor adjustments to 
someone else's patented design.  
 
4. Draw a sketch of your design on a separate page, then build a working model, and 
present to the class.   
 
5. While your team's working model will be made of simple classroom materials, what 
materials your final dispenser would be made from.   
 
 
 
 
 
 
6. How would this impact the manufacturing process?   
 
 
 
 
 
 
 
7. What is the price you would sell this dispenser for?  Can you make it for this price? 
 
 
 
 
 
 
 
8. In redesigning the product, what rights does the patent holder of the original product 
have?  Should they be compensated if your new design sells well? 
 
 
 
 
 
 
 
 
9. Evaluate/reflect on your design and those developed by the other "engineering" teams 
in your class using the attached worksheet. 
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S t u d e n t  W o r k s h e e t :  E v a l u a t i o n / R e f l e c t i o n  
 

 Use this worksheet to evaluate the different designs developed by 
the "engineer" teams in your class. 
 
1. What challenges did you face in executing your working model? 
 
 
 
 
 
2. Did you find you needed to rework your plan when going through the model phase?  If 
you did, how did your design change? 
 
 
 
 
 
 
3. Which design created by another team did you think worked best?  Why? 
 
 
 
 
 
 
 
4. Based on what you saw the other teams develop, do you think you could now create an 
even better design?  What aspects of other designs would you incorporate in your team's 
model?  Why? 
 
 
 
 
 
5.  Did you find that there were many ways to solve this challenge?  If so, what does that 
tell you about the engineering of everyday products created in real life? 
 
 
 
 
6.  Do you think you would have been able to create your new design if you had not been 
working in a team?  What are the advantages of teamwork vs. working alone? 


