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Summary: 
This lesson is intended to help students reinforce their understanding on factors and multiples. Working in teams, the students must build two-dimensional (2-D) and three-dimensional (3-D) geometric shapes using Styrofoam beads of different colors and toothpicks. They will discover that the beads represent the factors of a number, that a 2-D shape formed by interconnecting beads with toothpicks represents a number, and that a 3-D structure implies having multiples of the number. The students benefit from this hands-on activity by physically seeing the difference between factors and multiples from a size perspective (small vs. large) while having fun building colorful structures at the same time.
Subject: 

Math: Number, operation, and quantitative reasoning (factors and multiples)
Grade Level: 

· Target Grade: 6
· Upper Bound: 7
· Lower Bound: 6
Time Required: 35 to 40 minutes 


Group Size:  Teams of 2 
Materials: 

· Smartboard or projector and computer to run and display slideshow
· MS PowerPoint (2003 or more recent version)
· Styrofoam beads covered in paint or glitter* 
· ⅓ to ½ inch in diameter, four different colors 
· Toothpicks 

· Two types: plain wood and colored
· Ziploc bags to hold materials
* NOTE: Foam beads already covered in glitter of different colors may be found at Hobby Lobby sold as “Bowl Fillers” under seasonal items
Lesson Introduction / Motivation:
Students tend to confuse factors with multiples and vice versa when first introduced to these concepts. This lesson addresses the issue by helping them visualize the difference between both from a “size” perspective: Factors are small components that make up a number when multiplied; Multiples lead to having a larger number compared to the original. 
The slideshow included (fnms.ppt) should be used to guide the students through the lesson. A self-discover approach is followed to encourage the students to draw their own conclusions as they work through each step of the activity. For example, the question mark in the first slide is there because the students must come up with a title that is appropriate for the activity -based on what they have learned- at the end of it. Overall, it is assumed that factors and multiples are concepts that have already been introduced to the class before working this lesson and, thus, no formal introduction is provided in the slideshow.
Activity Plan: 

· Divide the class in teams of two
· Provide each team a Ziploc bag including the following:

· Styrofoam beads of each color (5-10 beads of ea.)
· Wooden toothpicks (20-25)

· Colored toothpicks (20-25)

· Use the slideshow (fnms.ppt) to guide the students through the activity as follows:

· Slide 1: Explain to the students that there is no “official title” for this activity. They must come up with one that is meaningful, based on what they have learned by the end of the activity
· Slide 2: Ask each team to record their answers to the questions that are going to be given in a blank sheet of paper that they will turn in at the end
· Slide 3: Let the students realize that this slide simply relates to the materials that they have received in the Ziploc bag

· Slide 4: Ask the students to assign a number between 1 and 10 to each bead color, without repeating numbers once one has been assigned to a specific color
· Slide 5: Explain that using wooden toothpicks to interconnect two beads implies a multiplication 

· Slide 6: Explain that using colored  toothpicks to interconnect two beads implies an addition
· Slide 7: Ask the students to build a 2-D geometric shape of no more than 6 sides (triangle, square, rhombus, rectangle, trapezoid, pentagon or hexagon) using as many different bead colors as they can, and using wooden toothpicks only
· Slide 8: Based on the values that each group assigned to the different bead colors, and recalling that using wooden toothpicks implied multiplying, have each team determine the value of the figure they just built

· Slide 9: Guide the students to realize that the Styrofoam beads are indeed factors of the value that they have calculated for the geometric shape built
· Slide 10: Have each team build two more identical copies of the geometric shape built in slide 7

· Slide 11: Ask the teams to stack the 2-D shapes on top of each other to create a 3-D structure using colored toothpicks only

· Slide 12: Lead the students to realize that the single 2-D shape had the value calculated in slide 8, but that stacking the same figure on top of the first two more times using colored toothpicks yields three times the original value 

· Slide 13: Guide the students to conclude that each 2-D shape that was stacked in order to build the 3-D structure represented a multiple of the value originally calculated 
· It should be easy to answer the questions given in the final slides after this 
· Depending on the availability of materials, the students may or may not get to keep their final 3-D structure 
· Ask teams to submit the sheet of paper with the answers they recorded for each question

· NOTICE: This is a hands-on activity that uses materials that many students will find a lot of fun to play with. Make sure to prevent letting them get too distracted when receiving/handling the materials as this may easily happen

Assessment:

The level of participation from the students as well as the answers to the questions provided by the teams should be good indicators of the level of success of this lesson.
TEKS:

6.1 (E)  Identify factors of a positive integer, common factors, and the greatest common factor of a set of positive integers

6.1 (F)  Identify multiples of a positive integer, common multiples, and the least common multiple of a set of positive integers

6.2  The student adds, subtracts, multiplies, and divides to solve problems and justify solutions

6.11 (D)  Select tools such as real objects, manipulatives, paper/pencil, and technology or techniques such as mental math, estimation, and number sense to solve problems

6.12 (A)  Communicate mathematical ideas using language, efficient tools, appropriate units, and graphical, numerical, physical, or algebraic mathematical models

6.13 (A)  Make conjectures from patterns or sets of examples and nonexamples
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