


 Materials and Setup 

 Per table (assuming ~5 children per table), you will need: 

 Per Table  Material Preparation 

 5 sets of tiles or counters in 5 
 small containers 

 Each set requires the numbers 1 through 9. 

 5 copies of Instructions  1-page sheet  p. 7 

 5 copies of Tasks  1-page sheet 
 can be printed double-sided 

 pp. 8-9 

 5 x Leaf Placemats  2-page sheet 
 can be printed double-sided 

 pp. 10-11 

 1 copy of Foldable Table Sign  1-page sheet 
 print on cardstock for sturdiness 

 p. 12 

 Paper and pencils 

 Per Table  Purchasing Materials 

 5 sets of counters 
 numbered 1 to 9. 

 15 sets 
 numbered 1 
 to 9 
 for $12.99 

 Print  on 
 cardstock or 
 write on red 
 counters  . 

 15 plastic sheet 
 protectors 

 pack of 100 
 for $7.67 

 pack of 500 
 for $26.99 

 These are recommended in order to 
 protect the documents that children will 
 be handling. 
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https://www.amazon.com/Eureka-Numbers-Classroom-Supplies-Educational/dp/B0007P94ZA/ref=sr_1_2?crid=2KFQ7OOBZDI6L&dchild=1&keywords=number+tiles+1-20&qid=1635953226&sprefix=number+tiles%2Caps%2C192&sr=8-2
https://www.templateroller.com/template/141603/1-50-number-chart.html
https://www.amazon.com/ETA-hand2mind-Two-Color-Counters-Practice/dp/B01N7RNXRC/ref=pb_allspark_dp_sims_pao_desktop_session_based_2/137-9267485-6876668?pd_rd_w=wlQUT&pf_rd_p=e896123b-6614-49c5-873e-d532e726c2f0&pf_rd_r=7Q7MBRQG4MSFB4Q6M373&pd_rd_r=6b6b34e2-24e3-4a41-83d3-23036a6be40f&pd_rd_wg=JdQXu&pd_rd_i=B01N7RNXRC&psc=1
https://www.amazon.com/dp/B07R8DX3ZX/ref=vp_d_pb_TIER2_cmlr_lp_B01N9BOL6R_pd?_encoding=UTF8&pd_rd_i=B07R8DX3ZX&pd_rd_w=1Ci9d&pf_rd_p=97e8de0d-97b9-4dbd-a111-de3444373e29&pf_rd_r=NH9J6V9KBR815RJK0GZJ&pd_rd_r=317ce498-ad49-4762-bd53-9880491a35e8&pd_rd_wg=a9iOr13?crid=3RXOMH642G8AV&dchild=1&keywords=dry+erase+sleeves&qid=1635903616&sprefix=dry+erase+sleeves%2Caps%2C135&sr=8-13
https://www.amazon.com/Protectors-PANDRI-Plastic-Reinforced-Standard/dp/B08CMG5MCB/ref=sr_1_2_sspa?crid=1VUYHBEJJP2HW&keywords=sheet%2Bprotectors&qid=1650317766&sprefix=sheet%2Bprotector%2Caps%2C183&sr=8-2-spons&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEzSVY1TVRBOTlUVVhVJmVuY3J5cHRlZElkPUEwMDM4NjE5MVpXVllJQzNXWjRDMCZlbmNyeXB0ZWRBZElkPUEwNzQwMDYwMTlEVlVUWDFKN0JSRyZ3aWRnZXROYW1lPXNwX2F0ZiZhY3Rpb249Y2xpY2tSZWRpcmVjdCZkb05vdExvZ0NsaWNrPXRydWU&th=1


 Ladybugs 
 Activity Leader Guide 

 Objective 

 Place as many numbered ladybugs on a leaf as possible. 

 Rule: 
 1.  Two ladybugs cannot add up to a third ladybug on a leaf. 

 Materials 

 Each Ladybugs table should be prepped for 5 stations. 
 Each station needs: 
 1.  1 set of counters numbered 1 to 9. 
 2.  Ladybugs instructions. 
 3.  Ladybugs tasks. 
 4.  Leaf placemat. 
 5.  Paper and pencils for challenge questions. 

 How to Play 

 We strongly encourage you to explore the activity yourself ahead of time. 
 You can try our digital version here:  jrmf.org/puzzle/ladybugs 

 The goal here is to introduce the activity without overexplaining it and without telling all 
 the strategies they might use.  Normalize making mistakes  and avoid giving the answer, as 
 well. When possible, have pairs of children work together. 

 1.  Have ready to go the single leaf placemat and tiles numbered 1 to 6. 
 2.  Tell the students that each numbered tile represents a ladybug and the number of 

 spots on her shell. 
 3.  Model the rules by laying two tiles on the leaf and asking the child to find the sum of 

 the two ladybugs. 
 4.  Tell the child that more ladybugs want to join, but another ladybug can only land on the 

 leaf if the number on her shell  doesn’t equal  the  sum of any two ladybugs already 
 there. 

 5.  Ask the child to tell you which ladybug  can’t  land  there. Encourage them to explain 
 their thinking out loud. 

 6.  Ask if they can think of a ladybug that could land there. Encourage them to explain 
 their thinking out loud. 
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https://www.jrmf.org/puzzle/ladybugs


 7.  Ask the child which other ladybugs could be placed on the leaf. Encourage the child to 
 move the ladybugs (numbered tiles) onto the leaf image. 

 8.  Starting with Ladybugs 1 to 6, have the child explore which ladybugs can be placed 
 together. Next, have them 9 ladybugs on a single leaf. For a challenge, they can try 
 placing 6 or more ladybugs on  two  leaves. 

 For some children, you may need to model this several times using di�erent scenarios, 
 e.g., Can’t place Ladybugs #1 and #4 with Ladybug #5, can’t place Ladybug #2 with 
 Ladybugs #3 and #5. 

 Asking Good Questions 

 Check in with the child and ask questions to encourage deeper thinking. Ask the questions 
 on the task instructions or try some of these examples: 

 a.  What combinations does Ladybug 6 need to watch out for? Ladybug 7? 8? 9? 
 b.  What do you notice about placing odd ladybugs? 
 c.  What do we know about the sum of two odd ladybugs? 
 d.  When a child is stuck, ask: 

 i.  Are there any ladybugs you can’t use? 
 ii.  What do you know so far? 
 iii.  What didn’t work? 
 iv.  What are you thinking about trying? 

 e.  To support pattern recognition, ask: 
 i.  Is it easier to place the largest ladybugs or the smallest ladybugs? 
 ii.  Can we ask a simpler question? 
 iii.  What do you think will happen? 
 iv.  Is there a way to organize what we know to understand it better? 

 f.  “Tell me more.” is a great basic prompt for getting a child to explain their thinking. 

 Standards 

 1.  Make sense of problems and persevere in solving them. 
 CCSS.MP1 

 2.  Construct viable arguments and critique the reasoning of others. 
 CCSS.MP3 

 3.  Model with mathematics. 
 CCSS.MP4 

 4.  Look for and make use of structure. 
 CCSS.MP7 

 Answers 

 General Answers 

 For a single leaf, you can always place at least half of the ladybugs. 

 4 



 ●  Start by placing the first two consecutive numbers whose sum is greater than the 
 largest number in the set. 
 ○  For example, using Ladybugs 1 to 6: The largest number in the set is 6. The first 

 two consecutive numbers whose sum is greater than 6 are 3 and 4 so they can 
 be placed on the leaf. 

 ●  Then put on the leaf all the remaining ladybugs that are larger than the two 
 already placed. 
 ○  For example, using Ladybugs 1 to 6: After placing Ladybugs 3 and 4, Ladybugs 5 

 and 6 can also be placed on the leaf. 
 ○  For example, using Ladybugs 1 to 7: The first two consecutive numbers whose 

 sum is greater than 7 are 4 and 5 so Ladybugs 4, 5, 6, and 7 can be placed on  a 
 single leaf. 

 Student Answers to Questions 1 to 3: 

 1.  Now it’s your turn.  Start with Ladybugs 1 to 6. How  many ladybugs can you place on 
 the leaf without breaking the ladybug rule? 

 ●  The most you can put on is 4. 
 ●  Actual answers will vary, e.g., {1, 2, 4}; {1, 3, 5}; {1, 4, 6}; {3, 4, 5, 6} 

 2.  What if you have Ladybugs 1 to 9 instead? 
 ●  The most you can put on is 5. 
 ●  Actual answers will vary, e.g., {1, 2, 4, 7}; {1, 3, 5, 7, 9}; {3, 4, 6, 8}; {5, 6, 7, 8, 9} 

 3.  Now you have two leaves  and Ladybugs 1 to 9. Each  leaf needs to follow the ladybug 
 rule. How many ladybugs can you place on the two leaves without breaking the 
 ladybug rule? 

 a.  You can place 6: 
 ○  Answers will vary, e.g., {Ladybugs 1 & 2 on leaf 1; Ladybugs 3, 4, 5, & 6 on leaf 2} 

 b.  You can place 7: 
 ○  Answers will vary, e.g., {Ladybugs 1, 2, & 7 on leaf 1; Ladybugs 3, 4, 5, & 6 on leaf 

 2} 
 c.  You can place 8: 

 ○  {Ladybugs 1, 2, 4,and 8 on leaf 1. Ladybugs 3, 5, 6, and 7 on leaf 2}. 
 d.  It is impossible to place 9. 

 Possible Student Answers to Challenge Questions 4 to 8: 

 4.  You have two leaves and the ladybugs with odd numbers: Ladybugs 1, 3, 5, 7, and 9. 
 How many of these ladybugs can you place on the two leaves without breaking the 
 ladybug rule? 

 ●  All can land on the same leaf or in any order on two leaves. 

 5.  Can you place Ladybugs 1, 3, 5, 7, 9, and 11? What if Ladybug 13 joins them? Ladybug 
 15? How many ladybugs with odd numbers can you place? 

 ●  Infinite. They can all be on the same leaf or in any order on two leaves. 
 ●  Any number of odd ladybugs can be placed on a single leaf because two odd numbers 

 will always equal an even number: (2a+1)+(2b+1) = 2a+2b+2 = 2(a+b+1). 
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 6.  How many ladybugs with non-multiples of 3 can you place on two leaves? 
 ●  Infinite. Place the ladybugs in alternating order on the leaves. 
 ●  For non-multiples of 3, a similar odd-even principle holds. We alternate by leaf, all 

 numbers on the left leaf have the form 3n+1 and on the right have the form 3n+2. But 
 (3a+1)+(3b+1) = 3(a+b)+2 and (3a+2)+(3b+2) = 3(a+b+1)+1, so the sum of any two 
 left-leaf numbers could only go on the right leaf and vice versa. 

 7.  How many ladybugs with non-multiples of 4 can you place on two leaves? 
 ●  Infinite. This is reduced to odds and evens as any number that leaves a remainder of 1 

 or 3 when divided by 4 goes on one leaf. Numbers that have a remainder of 2 go on the 
 other leaf. 
 e.g., Leaf 1 will have 1, 3, 5, 7, 9, 11… and Leaf 2 will have 2, 6, 10, 14… 

 8.  How many ladybugs with non-multiples of 5 can you place on two leaves? 
 ●  Infinite. Numbers that leave a remainder of 1 or 4 when divided by 5 go on one leaf. 

 Numbers that have a remainder of 2 or 3 go on the other leaf. 
 e.g., Leaf 1 will have 1, 4, 6, 9… and Leaf 2 will have 2, 3, 7, 8… 
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 Ladybugs Instructions 
 How many ladybugs can you place on the leaf without 
 breaking the ladybug rule? 

 You’ll be using number tiles for your ladybugs. Place tiles 1 to 6 
 above your leaf. 

 Ladybug Rule: 

 1.  Two ladybugs cannot add up to a third ladybug on the leaf. 

 Can you place more than three ladybugs on the leaf 
 without breaking the ladybug rule? 
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 Ladybugs Tasks 

 1.  Now it’s your turn.  Start with Ladybugs 1 to 6. How  many ladybugs can you 
 place on the leaf without breaking the ladybug rule? 

 2.  What if you have Ladybugs 1 to 9 instead? 

 3.  Now you have  two leaves  and Ladybugs 1 to 9. Each  leaf needs to follow 
 the ladybug rule. How many ladybugs can you place on the two leaves 
 without breaking the ladybug rule? 
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 Ladybugs Challenge Tasks 

 4.  You have two leaves and the ladybugs with odd numbers: Ladybugs 1, 3, 5, 
 7, and 9. How many of these ladybugs can you place on the two leaves 
 without breaking the ladybug rule? 

 Now you might want to switch to paper and pencil because some 
 ladybugs will be larger than 9! 

 5.  Can you place Ladybugs 1, 3, 5, 7, 9, and 11? What if Ladybug 13 joins them? 
 Ladybug 15? How many ladybugs with odd numbers can you place? 

 6.  How many ladybugs with non-multiples of 3 can you place on two leaves? 

 7.  How many ladybugs with non-multiples of 4 can you place on two leaves? 

 8.  How many ladybugs with non-multiples of 5 can you place on two leaves? 
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