


 Materials and Setup 

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

 Per Table  Material Preparation 

 5 copies of Instructions  1-page sheet  p. 6 

 5 copies of Tasks  2  -page sheet 
 can be printed double-sided 

 pp. 7-8 

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

 p. 9 

 Per Table  Purchasing Materials 

 blank paper  500 sheets 
 for $8.79 

 colored markers  pack of 18 
 for $6.39 

 pack of 40 
 for $14.99 

 10 plastic sheet 
 protectors 

 pack of 100 
 for $7.67 

 pack of 500 
 for $26.99 

 These are optional and used to protect the 
 Instructions. You may prefer just to have 
 several extra copies available. 
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https://www.amazon.com/Hammermill-Multipurpose-Letter-Bright-103267R/dp/B000FH3CV2/ref=sr_1_11?crid=PDCDTQUGTOND&keywords=paper&qid=1666984724&qu=eyJxc2MiOiI0LjcyIiwicXNhIjoiNC40MyIsInFzcCI6IjQuMTUifQ%3D%3D&sprefix=pape%2Caps%2C214&sr=8-11
https://www.amazon.com/Fineliner-Journaling-Calendar-Coloring-Supplies/dp/B0772XSNXY/ref=sxin_13_pa_sp_search_thematic-asin_sspa?content-id=amzn1.sym.dccc8512-cc15-4568-a700-b86af54b0693%3Aamzn1.sym.dccc8512-cc15-4568-a700-b86af54b0693&cv_ct_cx=colored+markers&keywords=colored+markers&pd_rd_i=B0772XSNXY&pd_rd_r=c7e44feb-997b-4815-b7b3-0023626a9f67&pd_rd_w=tvdla&pd_rd_wg=3kSaa&pf_rd_p=dccc8512-cc15-4568-a700-b86af54b0693&pf_rd_r=VSW061F37SJ4HC3HAJ34&qid=1666984356&qu=eyJxc2MiOiI2LjYyIiwicXNhIjoiNi4xNyIsInFzcCI6IjUuOTkifQ%3D%3D&sr=1-3-4a643ae4-6005-4b15-bc31-2c5125e2b25b-spons&psc=1
https://www.amazon.com/Crayola-40Count-Ultra-Clean-Washable-Stocking/dp/B019592A6I/ref=sr_1_5?keywords=colored+markers&qid=1666984356&qu=eyJxc2MiOiI2LjYyIiwicXNhIjoiNi4xNyIsInFzcCI6IjUuOTkifQ%3D%3D&sr=8-5
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


 Sprigs 
 Activity Leader Guide 

 Objective 

 The goal is to draw the last curve (sprig) joining a set of dots. 

 Rules: 
 1.  Take turns drawing curves connecting dots. 
 2.  A curve must start and end at a dot. It could be the same dot. 
 3.  Curves may not touch dots or each other, except at endpoints. 
 4.  No dot may have more than two curve ends touching it. 

 Materials 

 Each Sprigs table should be prepped for 5 stations. 
 Each station needs: 
 1.  Sprigs instructions. 
 2.  Sprigs tasks. 
 3.  Blank paper. 
 4.  3 di�erently colored markers. 

 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/  sprigs 

 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.  To demonstrate the activity, start by drawing 3-5 dots with a dark-colored marker on a 
 piece of paper. Tell the child that the goal is to draw ‘sprigs’, which are lines or curvy 
 arcs that start at a dot and end at a dot. 

 2.  Use a di�erent colored marker and draw an example of a sprig that starts and ends at 
 di�erent dots and a sprig that starts and ends at the same dot. 

 3.  Give the child their own colored marker and ask them to draw a few sprigs too.  Remind 
 them that the curves can’t cross over each other and that their sprig ends as soon as 
 they reach another dot (they can’t go  through  a dot). 

 4.  Next ask them to count how many sprig ends meet at each dot. (Some will have 2, 
 some will have 3). 
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https://www.jrmf.org/puzzle/sprigs


 5.  Draw the same number of dots again. Tell the child you’re going to play again, but with 
 one more rule - each dot can have only 2 sprig ends connected to it. 

 6.  Take turns drawing sprigs according to the new rule. The winner is whoever can draw 
 the last sprig. 

 7.  Have the child explore the tasks. Having a partner to collaborate with is preferred, but 
 the game can also be played with an imaginary partner. 

 8.  You may want to encourage the child to keep track of their discoveries by creating a 
 table or some other method. See p. 5 for an example. 

 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.  Are there di�erent kinds of first moves you can make? Are any of them better than 
 the others? 

 b.  At what point during the game were you sure who would win? How did you know? 
 c.  Is it better to play first or second? Does this depend on the number of dots? 
 d.  How many moves are there with 2 dots? 3 dots?... 
 e.  Do any of the regions have a shape that tells you something interesting? 
 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.  Look for and express regularity in repeated reasoning. 
 CCSS.MP8 

 Answers 

 These sets of answers are to give you confidence while doing the activity. However, the 
 real answers are in the way that children solve the puzzles and explain their thinking. 

 General Answers: 

 1.  2-Sprigs  , ends in  n  moves, where  n  is the number of  vertices (dots). 

 2.  3-Sprigs  , the maximum number of moves is 3  n  /2, where  n  is the number of dots. 
 (This is rounded down when  n  is odd). 
 However, 3-Sprigs does not necessarily need to end in ⌊3n/2⌋ moves, (see 2c). 
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 3 sprigs  Min # of moves  Max # of moves  Who wins 

 2 dots  3  3  1st player 

 3 dots  4  4  2nd player 

 4 dots  5  6  2nd player 

 5 dots  6  7  1st player 

 6 dots  8  9  2nd player 

 a.  3-sprigs & 2 dots - ends after 3 moves. There are two possible endings: 

 OR 
 “Inside-Out” 
 variation of 1. 

 b.  3-sprigs & 3 dots - ends after 4 moves. There are five possible endings. 

 c.  3-sprigs & 4 dots - the second player can always win. 
 We see the first game that doesn’t always end after a fixed number of moves. 

 5 moves                          6 moves 

 d.  3-sprigs & 5 dots - the first player can always win. 

 6 moves                          7 moves 
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 Sprigs Instructions 

 Draw a few dots and take turns drawing curves connecting the 
 dots. 

 Rules: 

 ●  A curve must start and end at a dot. It could be the same dot. 

 ●  Curves may not cross over each other. 

 ●  No dot may have more than two curve ends touching it. 

 The winner is the player who draws the last curve. 
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 Sprigs Tasks 

 1.  Start with three dots and play a few games. 

 What are some first moves that can be made? 

 Does it matter who goes first? 

 Does it matter how you place the dots on the paper? 

 2.  What if you have 4 dots? 

 3.  5 or more dots? 
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 Sprigs Challenge 

 Draw four dots and play again, but this time with a slight rule change: 

 New Rule: 

 Each dot may be connected to no more than  three  curve  ends. 

 4.  Start with four dots and play a few games. 

 Does it matter who goes first? 

 What’s the fewest moves it takes to win? 

 What’s the least moves it takes to win? 

 5.  What if you have 5 dots? 6 or more dots? 
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