
 

 

Advanced Manufacturing and Materials 

Divisibility Gadget 
Grade Levels: 4th – 5th  

Academic Content Areas: Technology, Engineering, & 
Mathematics 

Topics: Number, Number Sense and Operations 

Main Problem/Essential Question  
Students will use the Engineering Design Process (EDP) to design and build a gadget that (a) 
will display the divisibility rules and (b) has moving parts. 

Summary 
Students will be given a set of materials to use to design and build a divisibility gadget that 
communicates (or allows practice of) the divisibility rules and could be used to solve problems.  
The gadgets will be given to parents in order to solve math problems created by the students. 

Big Idea(s) / Focus 
During this lesson students will brainstorm and test solutions to a given problem to simulate 
what is done in the manufacturing field. 

The divisibility rules for divisors of 2, 3, 4, 5, 6, 9, and 10 are:  
All even numbers are divisible by 2. 
A number is divisible by 3 if the sum of its digits is divisible by 3. 
A number is divisible by 4 if the tens and ones digits form a number that is divisible by 4. 
A number is divisible by 5 if it ends in 0 or 5. 
A number is divisible by 6 is it is divisible by both 2 and 3. 
A number is divisible by 9 if the sum of its digits is divisible by 9. 
A number is divisible by 10 if it ends in 0. 

Prerequisite Knowledge 
Students should understand and be able to apply the Engineering Design Process. 

Students should know or have access to the divisibility rules. 

Students should have experience creating moving parts with cardstock (spinners, sliders, pop-
ups, etc.). 
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Standards Connections 

Content Area: Mathematics 

Number, Number Sense and Operations Standard 
Students demonstrate number sense, including an understanding of number systems and 
operations and how they relate to one another. Students compute fluently and make 
reasonable estimates using paper and pencil, technology-supported and mental methods. 

Grade 4 – Benchmark L:  Use a variety of 
methods and appropriate tools for computing with 
whole numbers. 

11.  Develop and explain strategies for performing 
computations mentally. 

14. Demonstrate fluency in adding and subtracting whole 
numbers in multiplying and dividing whole numbers by 1- 
and 2-digit numbers and multiples of 10. 

Grade 5 – Benchmark F:  Apply number system 
properties when performing computations. 

8. Identify and use relationships between operations to 
solve problems. 

Mathematical Processes 

Grade 4 - Benchmark A: Apply and justify the use of a variety of problem-solving strategies; 
e.g., make an organized list, guess and check. 

Grade 4 – Benchmark D: Use mathematical strategies to solve problems that relate to other 
curriculum areas and the real world; e.g., use a timeline to sequence events; use symmetry in 
artwork. 

Grade 4 – Benchmark I: Represent problem situations in a variety of forms (physical model, 
diagram, in words or symbols), and recognize when some ways of representing a problem may 
be more helpful than others. 

Grade 4 – Benchmark K: Use mathematical language to explain and justify mathematical ideas, 
strategies and solutions. 

Grade 5 – Benchmark A: Clarify problem-solving situation and identify potential solution 
processes; e.g., consider different strategies and approaches to a problem, restate problem 
from various perspectives. 

Grade 5 – Benchmark B: Apply and adapt problem-solving strategies to solve a variety of 
problems, including unfamiliar and non-routine problem situations. 

Grade 5 – Benchmark K: Recognize and use mathematical language and symbols when 
reading, writing and conversing with others. 

Preparation for activity 
This activity will be more efficient if students have experience with making objects with moving 
parts with cardstock (spinners, sliders, hinges, pop-ups, etc).  You may want to make a few 
examples.  Look over these web pages for guidance: 
http://education.staffordshire.gov.uk/NR/rdonlyres/A8D06D45-60DA-4A08-B7E8-
AF216B670A8A/73684/Mechanisms.pdf and 
http://education.staffordshire.gov.uk/NR/rdonlyres/A8D06D45-60DA-4A08-B7E8-
AF216B670A8A/73686/Popupcards.pdf 
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Gather the materials.  If students are not to personally use X-acto knives, set up a station so 
that you or a parent volunteer can easily use the X-acto knife at student request.  Bookmarking 
the websites for students saves time. 

While reviewing the pre-test, make note of students who are not able to apply the divisibility 
rules. Plan to differentiate instruction for these students by providing small group instruction 
and/or developing media or activity centers that focus on re-teaching divisibility rules. These 
students should be encouraged to make their gadgets with fewer rules and/or moving parts.   

Critical Vocabulary 
Divisible by – If one counting number can be divided by a second counting number with a 

remainder of 0, then the first number is divisible by the second number 

Sum – The result of adding two or more numbers 

Even Number – A counting number that can be divided by 2 with no remainder  

Digit – One of the number symbols 0, 1, 2, 3, 4, 5, 6, 7, 8, and 9 in the standard base-ten 
system 

Base-ten – Our system for writing numbers that uses only 10 symbols, called digits  

Place Value – A system that gives a digit a value according to its position in a number  

Prototype – An original type, form, or instance of something serving as a typical example, 
basis, or standard for other things of the same category 

Timeframe 

Day Time Allotment Activities 

1 45 minutes Introduce activity and give students time to design and create 
prototypes. 

2 45 minutes Students work on divisibility gadgets. 

3 45 minutes Students finish and test divisibility gadgets by writing parent math 
problems. 

Materials & Equipment 
Copies of Divisibility rules 
3 sheets of cardstock per student 
copy paper 
construction paper 
fasteners (brads) 
tape 
paste 
craft sticks  
straws 
yarn 
chenille stems (aka pipe cleaners) 
scissors 
colored pencils 
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crayons 
hole punch 
rulers 
X-acto knife 
cardboard (to protect surface when using X-acto knife) 
other materials provided by teacher 

Safety & Disposal 
Caution students about using scissors safely. 

In order to make intricate cuts in cardstock, an X-acto knife is needed.  If students are not to 
personally use X-acto knives, set up a station so that you or a parent volunteer can easily use 
the X-acto knife at student requests.  Have something available to protect the table when using 
the knife (i.e. scrap cardboard). 

Pre-Activity Discussion 
Introduce the activity by discussing how everyday products that students use are developed 
using the Engineering Design Process (defining a problem/need, researching how others have 
solved it, brainstorming hypotheses and choosing one, creating and testing a prototype, 
redesigning the solution based on tests, finalizing a drawing or prototype, and presenting the 
best solution to the client). 

Teacher Instructions 
For this challenge, students will focus on the last four steps of the EDP: brainstorming 
hypotheses and choosing one, creating and testing a prototype, redesigning the solution based 
on tests, finalizing drawing or prototype, and presenting the best solution to the client (parent).  

For many numbers, even large ones, it is possible to test for divisibility without actually dividing.    
Present the challenge to the students. 

Challenge: Design and build a cardstock gadget that shows the math divisibility rules to your 
parents, so that they can use your gadget to answer the math problems you have written.  
Impress your parents with your savvy divisibility knowledge and your moving part design skills. 

Criteria: Your gadget must… 
show at least 5 math divisibility rules  
have your name on it 
have at least three moving parts (pop-ups, hinges, and/or sliders) 
be visually pleasing  

Materials: 3 sheets of cardstock, paper, fasteners, tape, paste, 1 craft stick, 1 straw, yarn, 
chenille stems, other things provided by the teacher 

Tools: Scissors, colored pencils, crayons, hole punch, ruler, X-acto knife station (adult use) 

When students have completed their divisibility gadgets, they should create parent math 
problems to use to test their gadgets. 
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Instructional tips 
Students will want to create their own gadgets.  Make certain they work together in teams to 
design and create the team prototype.  Then encourage them to make the team prototype of 
moving parts with copy paper before using cardstock.  This will ensure they have enough room 
to add the divisibility rules and that the moving parts work as desired.  Once the prototype has 
been completed satisfactorily, then each student can “mass produce” their own gadget. 

Assignment of Student Roles and Responsibilities:   

Students will all assume the same role:  

Role Name Brief Description  

Design Engineer 
Design products and make prototypes of their design for production.  
Responsible for collaborating on the design of the product and 
constructing the in preparation for production so each team member can 
have their own after the prototype has been perfected.   

Student Instructions 
Challenge: Design and build a cardstock gadget that shows the math divisibility rules to your 
parents, so that they can use your gadget to answer the math problems you have written.  
Impress your parents with your savvy divisibility knowledge and your moving part design skills. 

Criteria: Your gadget must… 
show at least 5 math divisibility rules  
have your name on it 
have at least three moving parts (pop-ups, hinges, and/or sliders) 
be visually pleasing  

Formative Assessments 

Category 4 3 2 1 

Contributions/ 
Team Work 

Routinely provides 
useful ideas when 
participating in the 
group or classroom 
discussion. 
Contributes a lot of 
effort.  A positive 
member of the 
team. 

Usually provides 
useful ideas when 
participating in the 
group or classroom 
discussion. A strong 
group who shows 
effort! A positive 
member of the 
team. 

Sometimes provides 
useful ideas when 
participating in the 
group or classroom 
discussion. A 
satisfactory group 
member who does 
only what is 
required. A positive 
member of the 
team. 

Rarely or never 
provides productive 
ideas when 
participating in the 
group or classroom 
discussion. A 
hindrance to team 
performance. 
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On Task Student is always 
on task focusing on 
the provided goals 
of the daily activity.  

Student is mostly on 
task focusing on the 
provided goals of 
the daily activity.  
However, student 
has been off task on 
a maximum of three 
occasions. 

Student works on 
daily goals but has 
been off task on 
more than three 
occasions. 

Student is rarely on 
task or focusing on 
the provided goals 
of the daily activity.   

Post-Activity Discussion 
How does your divisibility gadget meet the criteria of the challenge?  (Each student should 
present his/her gadget and explain how criteria were met.) 

Pose the following questions for a group discussion:  
What part of the challenge was most difficult for you? 
What strategies helped you solve this challenge? 
What ideas do you have that might make this a better challenge? 

Discuss which parts of the challenge were most difficult and what strategies students used to 
help them with their solution. 

Pre-Test / Post-Test 
Here are the most helpful divisibility rules: 

All even numbers are divisible by 2. 
A number is divisible by 3 if the sum of its digits is divisible by 3. 
A number is divisible by 4 if the tens and ones digits form a number that is divisible by 4. 
A number is divisible by 5 if it ends in 0 or 5. 
A number is divisible by 6 is it is divisible by both 2 and 3. 
A number is divisible by 9 if the sum of its digits is divisible by 9. 
A number is divisible by 10 if it ends in 0. 

Pre-Test: 

Divisible… 

Number by 2? by 3? by 4? by 5? by 6? by 9? by 10? 

84     3      3      3       3    

255      3       3     

5550     3      3       3      3       3  

279      3         3   

10528     3       3      

 



   

Draft 5/1/10  7 

Post-Test: 

Divisible… 

Number by 2? by 3? by 4? by 5? by 6? by 9? by 10? 

90     3      3       3      3      3      3  

136     3       3      

486     3      3        3      3   

6534     3      3        3      3   

2478     3      3        3    

 

How does your divisibility gadget meet the criteria of the challenge? 

 

What part of the challenge was most difficult for you? 

 

What strategies helped you solve this challenge? 

 

What ideas do you have that might make this a better challenge? 

 

Pre-Test / Post-Test Rubric 

4 3 2 1 

Student illustrates 
accurate and thorough 
understanding of the 
divisibility rules. 

Student illustrates 
accurate understanding 
of the divisibility rules. 

Student illustrates a 
limited understanding of 
the divisibility rules. 

Student illustrates 
inaccurate 
understanding of the 
divisibility rules. 

Student’s gadget 
exceeds design criteria. 

Student’s gadget meets 
design criteria. 

Student’s gadget meets 
design criteria in a 
limited manner. 

Student’s gadget does 
not meet design criteria. 

Student shows strong 
application of 
engineering design 
process to the entire 
project. 

Student shows 
application of 
engineering design 
process to the entire 
project. 

Student shows limited 
application of 
engineering design 
process to the entire 
project. 

Student shows 
inaccurate application 
of engineering design 
process to the entire 
project. 
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Technology Connection 
The ADISC Model of technology created by ITEL 

Integration Model Application Description 

Technology that supports 
students and teachers in 
adjusting, adapting, or 
augmenting teaching and 
learning to meet the needs of 
individual learners or groups of 
learners 

Students who need to review divisibility rules could watch this 
video clip: 

http://www.mathplayground.com/howto_divisibility.html  

Students who need to practice using the divisibility rules could 
work through these interactive lessons 

http://www.vectorkids.com/vkdivisible.htm 

 

Technology that supports 
students and teachers in 
conducting inquiry, including 
the effective use of Internet 
research methods 

Students can find help in making moving parts at the following 
web sites:  

http://education.staffordshire.gov.uk/NR/rdonlyres/A8D06D45-
60DA-4A08-B7E8-AF216B670A8A/73684/Mechanisms.pdf 

and 

http://education.staffordshire.gov.uk/NR/rdonlyres/A8D06D45-
60DA-4A08-B7E8-AF216B670A8A/73686/Popupcards.pdf 

 

Technology that supports 
students and teachers in 
simulating real world 
phenomena including the 
modeling of physical, social, 
economic, and mathematical 
relationships  

Students who are not familiar with the Engineering Design 
Process can watch: 

http://www.youtube.com/watch?v=6PJTIzYOAak  

Interdisciplinary Connection 
Language Arts, Art, Technology 

 
Home Connection 
Students will design a parent math problem for their parents to solve using the divisibility 
gadget. Consider using these gadgets as part of a Family Math Night. 
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Differentiated Instruction  
Students who need review of the divisibility rules can relearn and practice with interactive 
lessons: http://www.vectorkids.com/vkdivisible.htm 

Students who need modifications can display fewer divisibility rules and/or moving parts on 
their divisibility gadgets.  

Students who need more challenge should be encouraged (or required) to display more 
divisibility rules and/or moving parts. 

Extension 
Students can create gadgets as other learning aids. 

Career Connection 
Design engineer, technical writer, process engineer designer, material scientist, manufacturing 
engineer, product designer, quality control, industrial engineer  

Additional Resources 

Resource: Purpose and Application: 

http://education.staffordshire.gov.uk/NR/rdonlyres/A8D06D45-
60DA-4A08-B7E8-AF216B670A8A/73684/Mechanisms.pdf 
and 
http://education.staffordshire.gov.uk/NR/rdonlyres/A8D06D45-
60DA-4A08-B7E8-AF216B670A8A/73686/Popupcards.pdf 

 

These websites offer samples on 
making objects with moving parts 
from cardstock and mechanisms 
such as brads, straws, sliders, etc.  

http://www.mathplayground.com/howto_divisibility.html  A video clip for students who need 
to review divisibility rules.  

http://www.vectorkids.com/vkdivisible.htm Interactive lessons for students 
who need to practice using the 
divisibility rules.  

http://www.youtube.com/watch?v=6PJTIzYOAak A video clip for students who are 
not familiar with the Engineering 
Design Process. 

Credits 

Bonnie Thompson – Contributing author  
Nicole Erwin – Contributing author 
Norma Howell – Contributing author, Editor 

Patricia Deaton – Contributing author 
Diane Fox – Contributing author 
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Teacher Reflections 
• Were students focused and on task throughout the lesson?  Insert answer here. 

• If not, what improvements could be made the next time this lesson is used? Insert answer 
here. 

• Were the students led too much in the lesson or did they need more guidance? Insert 
answer here. 

• Did the students learn what they were supposed to learn? Insert answer here. 

• How do you know? Insert answer here. 

• How did students demonstrate that they were actively learning? Insert answer here. 

• Did you find it necessary to make any adjustments during the lesson?  Insert answer here. 

• What were they? Insert answer here. 

• Did the materials that the students were using affect classroom behavior or management? 
Insert answer here. 

• What were some of the problems students encountered when using the …?  Insert answer 
here. 

• Are there better items that can be used next time?  Insert answer here. 

• Which ones worked particularly well? Insert answer here. 

Additional Comments 
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Name: _________________________ 

Date: _________________________ 

Pre-Test 
 

Here are the most helpful divisibility rules: 

All even numbers are divisible by 2. 

A number is divisible by 3 if the sum of its digits is divisible by 3. 

A number is divisible by 4 if the tens & ones digits form a number that is divisible by 4. 

A number is divisible by 5 if it ends in 0 or 5. 

A number is divisible by 6 is it is divisible by both 2 and 3. 

A number is divisible by 9 if the sum of its digits is divisible by 9. 

A number is divisible by 10 if it ends in 0. 

 
Identify if each of the following numbers is divisible… 

Number by 2? by 3? by 4? by 5? by 6? by 9? by 10? 

84        

255        

5550        

279        

10528        
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Name: _________________________ 

Date: _________________________ 

Post-Test 

 
Identify if each of the following numbers is divisible… 

Number by 2? by 3? by 4? by 5? by 6? by 9? by 10? 

90        

136        

486        

6534        

2478        

How does your divisibility gadget meet the criteria of the challenge? 

 

 

 

What part of the challenge was most difficult for you? 

 

 

 

What strategies helped you solve this challenge? 

 

 

 

What ideas do you have that might make this a better challenge? 

 

 


