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Play Together, Learn Together: Roll, Pick, and Add Dice Games  
 

Bob Albrecht & George Firedrake ¶ bob@geekclan.com ¶  2016-04-15 
 
 
This FREE eBook is published under a Creative Commons Attribution-NonCommercial-ShareAlike license. 

You may give this eBook free to anyone. You may use it in other ways described at 
http://creativecommons.org/licenses/by-nc-sa/4.0/. 

 
Play is the work of the child. ς Friedrich Froebel, Jean Piaget, and others 
When tools become toys, then work becomes play. ς Bernie DeKoven 

 
 
Play Together, Learn Together: Roll, Pick, and Add Dice Games describes math games and alakazams for 
players in grades 1, 2, 3, and up. Most of the kids we have known love dice games ς hands-on 
manipulatives.  
 

¶ Part of this eBook is about playing the games. 1st-graders can play the easier games.  

¶ Part of this eBook is about math related to the games, featuring probability and statistics. 

¶ Part of this eBook is about Curriculum Construction Kits, stuff you can use to construct 
instructional stuff. 

 

PPP  Ahoy Teacher, 1st-graders can play the easier games in this eBook. PPP  

 
This eBook is one of a bunch of eBooks that we are writing for teachers, tutors, anyone who helps a 
learner learn math. Download our free math & science eBooks at: 
 

¶ http://i -a-e.org/downloads/cat_view/86-free-ebooks-by-bob-albrecht.html  
  

PPP  

This Play Together, Learn Together eBook is intended for teachers, tutors, and 
others who use games to help learners learn math. We hope that these games 
help you teach math, and your students learn math. At our download site 
(above), download the 210-page eBook: 

Using Math Games and Word Problems to Increase the Math Maturity of K-8 
Students by David Moursund and Bob Albrecht. 

PPP  

 
Bob & George? Bob is an 86-year-old human (as of February 2016). George is a Dragon. Read about Bob 
& George at Information Age Education (IAE): http://iae -pedia.org/Robert_Albrecht.  
 

Information Age Education (http://iae -pedia.org/Main_Page) publishes a large number 

of free books, a free blog, the free IAE-Pedia, and the free IAE Newsletter.  

  

mailto:bob@geekclan.com
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://i-a-e.org/downloads/cat_view/86-free-ebooks-by-bob-albrecht.html
http://iae-pedia.org/Robert_Albrecht
http://iae-pedia.org/Main_Page
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Roll, Pick, and Add Dice Games | TOC 
 
Roll, Pick, and Add dice games are easy to learn and play. 1st-graders can play the easiest games. Start 
with an easy game, then play more difficult games ς up, up, and away! 
 

Level: Grade 1, Grade 2, up, up, and away 
Number of players: 1 or 2 or more 
Tools & Toys: 2D6 (two six-faced dice, each numbered 1 to 6), play sheets 
for recording turns as they are played. See Appendix 1 for play sheets. 
 2D6 

Three versions of the game are: Try for High, Go for Low, and Hit the Target. In each game: 

¶ Play four or five rounds, or play the number of rounds that you want to play. All players play 
every round, so that each player has the same number of turns.  

 
    
Try for High Game 
 
Objective: Maximize your score. 
 
 
 
 
Set each player's score to zero. 
 
In each round, each player: 

1. Rolls 2D6. 
2. Picks the higher (greater) of 

the two dice. 
3. Adds the number on the 

picked die to her or his 
score. 

 
Play an agreed-upon number of 
rounds. We suggest four or five 
rounds.  
 
In a multiplayer game, the 
winner is the player with the 
greatest score. Ties are possible.  
 

Go for Low Game 
 
Objective: Minimize your score. 
 
 
 
 
Set each player's score to zero. 
 
In each round, each player: 

1. Rolls 2D6. 
2. Picks the lower (lesser) of 

the two dice. 
3. Adds the number on the 

picked die to his or her 
score. 

 
Play an agreed-upon number of 
rounds. We suggest four or five 
rounds. 
 
In a multiplayer game, the 
winner is the player with the 
least score. Ties are possible. 
 

Hit the Target Game 
 
Objective: Hit a target number. 
We suggest: 

¶ 12 or 16 in a 4-round game,  

¶ 15 or 20 in a 5-round game. 
 
Set each player's score to zero. 
 
In each round, each player: 

1. Rolls 2D6. 
2. Picks the better die to help 

hit the target. 
3. Adds the number on the 

picked die to her or his 
score. 

 
Play an agreed-upon number of 
rounds. We suggest four or five 
rounds. 
 
In a multiplayer game, the 
winner is the player whose 
score is closest to the target 
number. Ties are possible.  
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Roll, Pick, and Add Try for High Game | TOC 
 
Try for High: Maximize your score, make it big. Roll 2D6, pick the greater (or equal) of the two dice, and 
add it to your score. Play four turns or five turns or the number of turns you and your students want to 
play. Here are sample 5-turn and 4-turn Try for High games. 
 

Table 01. Try for High Game 01, 5 Turns 

Turn Roll 2D6 Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 3 and 4 4 0 + 4 = 4 4 4 > 3. Pick 4 and add it to the previous score. 

2 1 and 6 6 4 + 6 = 10 10 6 > 1. Pick 6 and add it to the previous score. 

3 3 and 5 5 10 + 5 = 15 15 5 > 3. Pick 5 and add it to the previous score. 

4 2 and 2 2 15 + 2 = 17 17 2 = 2. Pick 2 and add it to the previous score. 

5 1 and 4 4 17 + 4 = 21 21 4 > 1. Pick 4 and add it to the previous score. 

Try for High Game 01 final score: 21 

 
BobΩǎ с-year-old granddaughter played Try for High games. At first, she used base-10 blocks to calculate 
her score. After playing a bunch of games, she moved beyond the base-10 blocks, and used mental math 
and paper-and-pencil math to calculate her score and record it on her play sheet. Serendipity! Playing a 
game motivated her to move up in math maturity.  
 

Table 01A. Try for High Game 01A, 5 Turns, Base-10 Blocks 

Turn Roll 2D6 Pick Add to score Score Base-мл ōƭƻŎƪ ΨŎŀƭŎǳƭŀǘƻǊΩ 

    0 Set the score to zero. No base-10 blocks. 

1 3 and 4 4 0 + 4 = 4 4 ÁÁÁÁ 

2 1 and 6 6 4 + 6 = 10 10 ÁÁÁÁÁÁÁÁÁÁ  [or trade for 1 rod] 

3 3 and 5 5 10 + 5 = 15 15 ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ [or 1 rod & ÁÁÁÁÁ] 

4 2 and 2 2 15 + 2 = 17 17 ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ [or 1 rod & ÁÁÁÁÁÁÁ] 

5 1 and 4 4 17 + 4 = 21 21 ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ [or 2 rods & Á] 

Try for High Game 01A final score: ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ  [or 2 rods & Á] 

 
 

PPP  

We think a set of base-мл ŎǳōŜǎ ŀƴŘ ǊƻŘǎ ƛǎ ŀ Ƴƻǎǘ ŜȄŎŜƭƭŜƴǘ ΨŎŀƭŎǳƭŀǘƻǊΩ ŦƻǊ 
1st-grade students, especially if the young player swaps 10 cubes for a rod 
whenever possible. Place value alakazams! Rods (tens) and cubes (ones) are 
the right stuff for 1st-grade games. If you are an elementary-school teacher, 
you probably know more about base-10 blocks than we do. We know enough 
about base-10 blocks to love them as tools/t oys for learning and teaching. 

PPP  
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That ǿŀǎ ŦǳƴΦ [ŜǘΩǎ Ǉƭŀȅ ŀƎŀƛƴΦ  ¢Ǌȅ ŦƻǊ IƛƎƘ DŀƳŜ лн ƛǎ ŀ п-turn game. 
 

Table 02. Try for High Game 02, 4 Turns 

Turn Roll 2D6 Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 3 and 6 6 0 + 6 = 6 6 6 > 3. Pick 6 and add it to the previous score.  

2 1 and 1 1 6 + 1 = 7 7 1 = 1. Pick 1 and add it to the previous score. 

3 2 and 3 3 7 + 3 = 10 10 3 > 2. Pick 3 and add it to the previous score 

4 2 and 4 4 10 + 4 = 14 14 4 > 2. Pick 4 and add it to the previous score. 

Try for High Game 02 final score: 14 

 
 
Play Try for High Game 02 again using base-10 blocks (cubes and rods) to calculate the score.  
 

Table 02A. Try for High Game 02A, 4 Turns, Base-10 Block Calculator 

Turn Roll 2D6 Pick Add to score Score Base-мл ōƭƻŎƪ ΨŎŀƭŎǳƭŀǘƻǊΩ 

    0 Set the score to zero. No base-10 blocks. 

1 3 and 6 6 0 + 6 = 6 6 ÁÁÁÁÁÁ 

2 1 and 1 1 6 + 1 = 7 7 ÁÁÁÁÁÁÁ   

3 2 and 3 3 7 + 3 = 10 10 ÁÁÁÁÁÁÁÁÁÁ [or trade for 1 rod] 

4 2 and 4 4 10 + 6 = 16 14 ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ [or 1 rod & ÁÁÁÁ] 

Try for High Game 01 final score: ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ  [or 1 rod & ÁÁÁÁ] 

 
Easy questions and answers for you and your students to ponder.   
 

¶ Q01. What is the greatest possible score in a 4-turn game? [Answer: 4 x 6 = 24]  

¶ Q02. What is the greatest possible score in a 5-turn game? [Answer: 5 x 6 = 30] 
 

You and your students can play fewer turns or more turns. 3 turns? 6 turns?  
 

¶ Q03. What is the greatest possible score in a 3-turn game?  

¶ Q04. What is the greatest possible score in a 6-turn game? 

¶ Q05. What is the greatest possible score in an n-turn game, where you choose the value of n?  
 
 

PPP  
Ahoy Teacher, To get the greatest possible score, you must get a 6 on every 
2D6 roll. Excruciatingly unlikely. For more about this, see D6 Probability and 
Statistics way down yonder. 

PPP  
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Roll, Pick, and Add Go for Low Game | TOC 
 
Go for Low: Minimize your score, make it small. Roll 2D6, pick the lesser of the two dice, and add it to 
your score. Play four turns or five turns or the number of turns you and your students want to play. 
Below: sample games using the same dice rolls as in the Try for High games above. Later ς way down 
yonder ς we will compare Try for High, Go for Low, and Hit the Target picks for these dice rolls. Here is a 
Go for Low 5-turn game. 
 

Table 03. Go for Low Game 01, 5 Turns 

Turn Roll 2D6 Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 3 and 4 3 0 + 3 = 3 3 3 < 4. Pick 3 and add it to the previous score. 

2 1 and 6 1 3 + 1 = 4 4 1 < 6. Pick 1 and add it to the previous score. 

3 3 and 5 3 4 + 3 = 7 7 3 < 5. Pick 3 and add it to the previous score. 

4 2 and 2 2 7 + 2 = 9 9 2 = 2. Pick 2 and add it to the previous score. 

5 1 and 4 1 9 + 1 = 10 10 1 < 4. Pick 1 and add it to the previous score. 

Go for Low Game 01 final score: 10 

 
 
[ŜǘΩǎ Ǉƭŀȅ ǘƘŜ ŀōƻǾŜ р-turn Go for Low game and use Base-10 rods and cubes to calculate the score. 
 

Table 03A. Go for Low Game 01A, 5 Turns, Base-10 Block Calculator 

Turn Roll 2D6 Pick Add to score Score Base-мл ōƭƻŎƪ ΨŎŀƭŎǳƭŀǘƻǊΩ 

    0 Set the score to zero. No base-10 blocks. 

1 3 and 4 3 0 + 3 = 3 3 ÁÁÁ 

2 1 and 6 1 3 + 1 = 4 4 ÁÁÁÁ   

3 3 and 5 3 4 + 3 = 7 7 ÁÁÁÁÁÁÁ 

4 2 and 2 2 7 + 2 = 9 9 ÁÁÁÁÁÁÁÁÁ 

5 1 and 4 1 9 + 1 = 10 10 ÁÁÁÁÁÁÁÁÁÁ [or trade for 1 rod] 

Go for Low Game 01A final score: ÁÁÁÁÁÁÁÁÁÁ  [or trade for 1 rod] 

 
Ahoy, 1st-grade teacher. We will love it if your young mathemagicians use 
base-10 rods and cubes as a calculator. We think that using base-10 blocks 
is similar to using an abacus, an ancient and honorable calculating machine. 
Image of abacus over yonder is from  

¶ Abacus http://en.wikipedia.org/wiki/Abacus   
 
Conjecture: Base-10 blocks were invented a long time ago in China and elsewhere, and then evolved 
into the abacus and the Japanese soroban. 
 

http://en.wikipedia.org/wiki/Abacus
http://en.wikipedia.org/wiki/File:Boulier1.JPG
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We suggest and show 5-turn and 4-turn games, but 6-turn, 7-turn, and more-turn games are OK ς they 
just take a longer to play. Here is a 4-turn game using the same dice rolls as the 4-turn Try for High 
games up yonder a few pages. 
 

Table 04. Go for Low Game 02, 4 Turns 

Turn Roll 2D6 Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 3 and 6 3 0 + 3 = 3 3 3 < 6. Pick 3 and add it to the previous score.  

2 1 and 1 1 3 + 1 = 4 4 1 = 1. Pick 1 and add it to the previous score. 

3 2 and 3 2 4 + 2 = 6 6 2 < 3. Pick 2 and add it to the previous score 

4 2 and 4 2 6 + 2 = 8 8 2 < 4. Pick 2 and add it to the previous score. 

Go for Low Game 02 final score: 8 

 
Same game using base-10 cubes and rods as a calculator.  
 

Table 04A. Go for Low Game 02, 4 Turns, Base-10 Block Calculator 

Turn Roll 2D6 Pick Add to score Score Base-10-block ΨŎŀƭŎǳƭŀǘƻǊΩ 

    0 Begin the game. No base-10 blocks. 

1 3 and 6 3 0 + 3 = 3 3 ÁÁÁ 

2 1 and 1 1 3 + 1 = 4 4 ÁÁÁÁ 

3 2 and 3 2 4 + 2 = 6 6 ÁÁÁÁÁÁ 

4 2 and 4 2 6 + 2 = 8 8 ÁÁÁÁÁÁÁÁ 

Go for Low Game 02 final score: ÁÁÁÁÁÁÁÁ 

 
Easy questions [and two answers] for you and your students to ponder.   
 

¶ Q01. What is the least possible score in a 4-turn game? [Answer: 4 x 1 = 4]  

¶ Q02. What is the least possible score in a 5-turn game? [Answer: 5 x 1 = 5] 
 

You and your students can play fewer turns or more turns. 3 turns? 6 turns?  
 

¶ Q03. What is the least possible score in a 3-turn game?  

¶ Q04. What is the least possible score in a 6-turn game? 

¶ Q05. What is the least possible score in an n-turn game, where you choose the value of n?  
 
 

PPP  
Ahoy Teacher, To get the least possible score, you must get a 1 on every turn. 
Unlikely. For more to do about this, see D6 Probabilities and Statistics and 
Role, Pick, and Add Probabilities and Statistics way down yonder. 

PPP  
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Roll, Pick, and Add Hit the Target Game | TOC 
 

Hit the Target:  Choose a target number and try to hit it. We like target = 12 
or 16 for a 4-turn game, target = 15 or 20 for a 5-turn game. Multiplayer 
game: the player closest to the target is the winner. Ties are possible. 
Example: In a 4-turn game with two players, the target is 12. At the end of 
ǘƘŜ ƎŀƳŜΣ ƻƴŜ ǇƭŀȅŜǊ Ƙŀǎ мм ŀƴŘ ǘƘŜ ƻǘƘŜǊ ǇƭŀȅŜǊ Ƙŀǎ моΦ LǘΩǎ ŀ ǘƛŜΦ 

 
 
4-turn game with target = 12. It would be cool to get a 3 on every turn: 4 turns x 3 per turn = 12. This is 
an unlikely game. 
 
5-turn game with target = 20. It would be bodacious to get a 4 on every roll: 5 turns x 4 per turn = 20. 
Rolling 2D6 five times and getting a 4 on every roll is very unlikely.  
 
Sample games. Same dice rolls as in the Try for High and Go for Low games up yonder. Later in this 
eBook we will compare Try for High, Go for Low, and Hit the Target strategies for the same dice rolls.  
 

Table 05. Hit the Target Game 01, 5 Turns, Target = 20 

Turn Roll 2D6 Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 3 and 4 4 0 + 4 = 4 4 Getting a 4 every turn is an improbable dream. 

2 1 and 6 6 4 + 6 = 10 10 High by 2. Bye, bye improbable dream.  

3 3 and 5 3 10 + 3 = 13 13 High by 1.  

4 2 and 2 2 13 + 2 = 15 15 Low by 1. 

5 1 and 4 4 15 + 4 = 19 19 Missed the target by 1.  

Hit the Target Game 01 Target = 20. Final score = 19. Distance from target = 1   

 
Play it again using a base-10-block calculator.  
 

Table 05A. Hit the Target Game 01A, 5 Turns, Target = 20, Base-10 Block Calculator 

Turn Roll 2D6 Pick Add to score Score Base-мл ōƭƻŎƪ ΨŎŀƭŎǳƭŀǘƻǊΩ 

    0 Set the score to zero. No base-10 blocks. 

1 3 and 4 3 0 + 3 = 3 4 ÁÁÁÁ 

2 1 and 6 6 4 + 6 = 10 10 ÁÁÁÁÁÁÁÁÁÁ [or trade for 1 rod] 

3 3 and 5 3 10 + 3 = 13 13 ÁÁÁÁÁÁÁÁÁÁÁÁÁ [or 1 rod and ÁÁÁ] 

4 2 and 2 2 13 + 2 = 15 15 ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ [or 1 rod and ÁÁÁÁÁ] 

5 1 and 4 4 15 + 4 = 19 19 ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ [or 1 rod and 9 Á] 

Hit the Target Game 01A final score: ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ [or 1 rod and ÁÁÁÁÁÁÁÁÁ] 

 
  

http://en.wikipedia.org/wiki/File:Darts_in_a_dartboard.jpg
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Next Hit the Target game: Four turns, target = 12.  
 

Table 06. Hit the Target Game 02: 4 Turns, Target = 12 

Turn Roll 2D6 Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 3 and 6 3 0 + 3 = 3 3 On target. 3 every turn would be munificent! 

2 1 and 1 1 3 + 1 = 4 4 Low by 2.  

3 2 and 3 3 4 + 3 = 7 7 Low by 2. 

4 2 and 4 4 7 + 4 = 11 11 Missed the target by 1. 

Hit the Target Game 02 Target = 12. Final score = 11. Distance from target = 1   

 
Same game using a base-10-block calculator. 
 

Table 06A. Hit the Target Game 02A: 4 Turns, Target = 12, Base-10 Block Calculator 

Turn Roll 2D6 Pick Add to score Score Base-мл ōƭƻŎƪ ΨŎŀƭŎǳƭŀǘƻǊΩ 

    0 Set the score to zero. No base-10 blocks. 

1 3 and 6 3 0 + 3 = 3 3 ÁÁÁ 

2 1 and 1 1 3 + 1 = 4 4 ÁÁÁÁ 

3 2 and 3 3 4 + 3 = 7 7 ÁÁÁÁÁÁÁ  

4 2 and 4 4 7 + 6 = 11 11 ÁÁÁÁÁÁÁÁÁÁÁ [or 1 rod and Á] 

Hit the Target Game 01A final score: ÁÁÁÁÁÁÁÁÁÁÁ [or 1 rod and Á] 

 
The Hit the Target game requires a higher level of math maturity than the Try for High game or the Go 
for Low game.  
 

¶ Try for High. Roll 2D6, pick the greater of the two dice, and add it to your score. Math maturity 
level 1st grade? 

¶ Go for Low. Roll 2D6, pick the lesser of the two dice, and add it to your score. Math maturity 
level 1st grade? 

¶ Hit the Target. Every turn, instead of simply picking the greater die as in Try for High or the 
lesser die as in Go for Low, pick the die thŀǘ ōŜǎǘ ƪŜŜǇǎ ȅƻǳ Ψƻƴ ǘŀǊƎŜǘΩΦ ²Ŝ ŘƻƴΩǘ ƪƴƻǿ ǘƘŜ ƳŀǘƘ 
maturity level. 

 
On target? More about that on the next page. Math maturity? Go to our free eBook site and download 
the free eBook Using Math Games and Word Problems to Increase the Math Maturity of K-8 Students by 
David Moursund and Robert Albrecht. 
 

¶ http://i -a-e.org/downloads/free-ebooks-by-bob-albrecht.html  
 
  

http://i-a-e.org/downloads/free-ebooks-by-bob-albrecht.html


Play Together, Learn Together  PTLT-Roll-Pick-Add-Dice-Games 

10 
 

How might a 1st-grade student calculate the desired Ψƻƴ-ǘŀǊƎŜǘΩ score at each turn in a 4-turn game, 
target = 12? Or in a 5-turn game, target = 20? Use base-10 cubes, perhaps as shown here. 
 
 
4-turn game, target = 12. Grab 12 base-10 cubes. 
 
Arrange the 12 base-10 cubes in 4 groups (4 turns) with the same number of 
cubes in each group. Abracadabra! There are 3 cubes in each group. We would 
like to get a 3 every turn. Desired turn scores: 3, 6, 9, and 12. If your students play 
many 4-turn games, they may discover that getting a 3 every turn in a 4-turn 
game is unlikely, so it might be good to adjust their strategy after each turn. 
 

 
ÁÁÁÁÁÁÁÁÁÁÁÁ 
 
ÁÁÁ 
ÁÁÁ 
ÁÁÁ 
ÁÁÁ  

 
If you roll 2 and 4 in turn 1, which do you pick? If you pick 2, your turn-1 score will be low by 1; if you 
pick 4, your turn-1 score will be high by 1. Turn-2 strategy depends on your turn-1 pick. If they roll 2 and 
4 in turn 1, will 1st-grade students pick 4 more frequently? Or pick 2 more frequently? Or pick 2 or 4 
with about equŀƭ ŦǊŜǉǳŜƴŎƛŜǎΚ ²Ŝ ŘƻƴΩǘ ƪƴƻǿΦ  
 
 
5-turn game, target = 20. Grab 20 base-10 cubes. 
 
Arrange the 20 base-10 cubes in 5 groups (5 turns) with the same number of 
cubes in each group. Alakazam! There are 4 cubes in each group. We would like 
to get a 4 every turn. Desired turn scores: 4, 8, 12, 16, and 20. If your students 
play many 5-turn games, they may discover that getting a 4 every turn in a 5-turn 
game is very unlikely, so it might be good to adjust their strategy after each turn.  

ÁÁÁÁÁÁÁÁÁÁ 
ÁÁÁÁÁÁÁÁÁÁ 
 
ÁÁÁÁ 
ÁÁÁÁ  
ÁÁÁÁ  
ÁÁÁÁ  
ÁÁÁÁ  
  

 
If your turn-4 score is 16 and your turn-5 roll is 3 and 5, which do you pick? If you pick 3, your final score 
will be 19, 1 less than the target; if you pick 5, your final score will be 21, 1 greater than the target. Will 
1st-grade students pick 3 more frequently, or pick 5 more frequently? Or pick 3 or 5 with about equal 
ŦǊŜǉǳŜƴŎƛŜǎΚ ²Ŝ ŘƻƴΩǘ ƪƴƻǿΦ  
 
Yep, we chose 12 as the target for a 4-turn Hit the Target game because 12 is divisible by 4. Another 
target might be 16 (16/4 turns = 4/turn). We chose 20 as the target in a 5-turn Hit the Target game 
because 20 is divisible by 5 (20/5 turns = 4/turn). Another target? 5-turn game: 15 (15/5 turns = 3/turn). 
For a 6-turn game for 1st-graders, we might choose 18 (18/6 turns = 3/turn) or 24 (24/6 turns = 4/turn) 
as the target number.  
 
What if your students figure out (yeah!) the desired score at the end of each turn in 4-turn, 5-turn, or 
more-turn games? Bravo! Challenge them to calculate the desired score at the end of each turn for, say, 
a 4-turn game with target = 14, or a 5-turn game with target = 18, or ς best! ς Your game. You chose the 
number of turns and the target number. Your students figure out the desired dice roll each turn, and the 
desired score at the end of each turn. 
 
Alas, we have not watched multitudes of 1st-grade students play Roll, Pick, and Add Hit the Target, so 
ǿŜ ŘƻƴΩǘ ƪnow if these ideas work in a real classroom ς your classroom.   
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Compare Try for High, Go for Low, and Hit the Target Strategies | TOC 
 
Tables 07, 08, and 09 compare Try for High, Go for Low, and Hit the Target strategies in 5-turn and 4-
turn games that you have seen up yonder, and a new 6-turn game. 
 

Table 07 Try for High, Go for Low, and Hit the Target Strategies. 5 turns, HTT Target = 20  

  Try for High Go for Low Hit the Target (20) 

Turn Roll 2D6 Pick Score Pick Score Pick Score 

   0  0  0 

1 3 and 4 4 4 3 3 4 4 

2 1 and 6 6 10 1 4 6 10 (high) 

3 3 and 5 5 15 3 7 3 13 (high) 

4 2 and 2 2 17 2 9 2 15 (low) 

5 1 and 4 4 21 1 10 4 19 (low by 1) 

 

Table 08 Try for High, Go for Low, and Hit the Target Strategies. 4 turns, Target = 12 

  Try for High Go for Low Hit the Target (12) 

Turn Roll 2D6 Pick Score Pick Score Pick Score 

   0  0  0 

1 3 and 6 6 6 3 3 3 3 

2 1 and 1 1 7 1 4 1 4 (low) 

3 2 and 3 3 10 2 6 3 7 (low) 

4 2 and 4 4 14 2 8 4 11 (low by 1) 

 

Table 09 Try for High, Go for Low, and Hit the Target Strategies. 6 Turns, Target = 21 

  Try for High Go for Low Hit the Target (21) 

Turn Roll 2D6 Pick Score Pick Score Pick Score 

   0  0  0 

1 1 and 6 6 6 1 1 1 1 

2 5 and 4 5 11 4 5 5 6 

3 2 and 3 3 14 2 7 3 9 

4 5 and 2 5 19 2 9 5 14 

5 3 and 4 4 23 3 12 3 17  

6 1 and 3 3 26 1 13 3 20 (low by 1) 
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Roll, Pick, and Add game strategies. What to do after you roll 2D6: 
 

¶ Try for High strategy: Pick the greater (or equal) die and add it to your score. 

¶ Go for Low strategy: Pick the lesser (or equal) die and add it to your score. 
 
Try for High and Go for Low strategies are easy. No problem for 1st-grade players, we think. True?  
 
Hit the Target strategies are much trickier ς perhaps an interesting challenge for 1st-graders, easier for 
older players. Here are possible strategies for 4-turn, 5-turn, and 6-turn Hit the Target games: 
 

¶ 4-turn game, target = 12, desired score per turn = 3. Desired scores along the way: 3, 6, 9, and 
12. Each turn, roll 2D6 and pick the die that makes your score closest to the desired score. 

¶ 5-turn game, target = 20, desired score per turn = 4. Desired scores along the way: 4, 8, 12, 16, 
and 20. Each turn, roll 2D6 and pick the die that makes your score closest to the desired score. 

¶ 6-turn game, target = 21, desired score per turn 3.5. Oops ς ȅƻǳ ŎŀƴΩǘ Ǌƻƭƭ оΦрΦ ²Ƙŀǘ ǎŀȅ ƳŀƪŜ 
the desired score per turn 3 or 4 and desired scores along the way perhaps like this: 

 
Turn 1: 3 or 4, turn 2: 7, turn 3: 10 or 11, turn 4: 14, turn 5: 17 or 18, and turn 6: 21  

 
Here is a contrived game (we ŘƛŘƴΩǘ Ǌƻƭƭ ƛǘΤ ǿŜ invented it) that illustrates the unlikely dice rolls blithely 
shown above. Desired roll per turn = 3.5 (not possible). Desired turn scores: 
 

¶ Turn 1: 3 or 4, turn 2: 7, turn 3: 10 or 11, turn 4: 14, turn 5: 17 or 18, turn 6: 21 
 

Table 10. Hit the Target: 6 Turns, Target = 21  
Blatantly contrived to demonstrate turn scores 3, 7, 11, 14, 17, and 21 

Turn Roll 2D6 Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 3 and 4 3 0 + 3 = 3 3 3 or 4 is OK for turn 1. We picked 3. 

2 4 and 3 4 3 + 4 = 7 7 On target 

3 4 and 6 4 7 + 4 = 11 11 On target 

4 1 and 3 3 11 + 3 = 14 14 On target 

5 5 and 3 3 14 + 3 = 17 17 On target 

6 3 and 4 4 17 + 4 = 21 21 We hit the target [sure, we contrived it] 

Hit the Target Game: Target = 21. Final score = 21. Distance from target = 0   

 
We contrived the Hit the Target Game shown in Table 10 in order to show desired end-of-turn scores 3, 
7, 11, 14, 17, and 21. You can contrive a different game that reaches 21 in turn 6. Your students can 
contrive many different games that hit the target (21) in 6 turns.  
 
These contrived game are not likely to happen in real-life game play!  
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We roll dice and play 6-turn Hit the Target games with target = 21. Desired end-of-turn scores that 
probably will not happen: 
 

¶ Turn 1: 3 or 4 

¶ Turn 2: 7 

¶ Turn 3: 10 or 11 

¶ Turn 4: 14 

¶ Turn 5: 17 or 18 

¶ Turn 6: 21 
 

Table 11. Hit the Target: 6 Turns, Target = 21 

Turn Roll 2D6 Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 5 and 5 5 0 + 5 = 5 5 ²ŜΩŘ ǊŀǘƘŜǊ Ƙave 3 or 4, but the dice say 5 

2 1 and 6 1 5 + 1 = 6 6 Low 

3 1 and 5 5 6 + 5 = 11 11 AOK for turn 3 

4 1 and 5 5 11 + 5 = 16 16 A tad low 

5 5 and 2 2 16 + 2 = 18 18 OK. Wanted: 3 in turn 6. 

6 6 and 4 4 18 + 4 = 22 22 Missed the target by a distance of 1. 

Hit the Target Game: Target = 21.  Final score = 22 (high by 1) 

 
[ŜǘΩǎ Ǉƭŀȅ ŀƎŀƛƴΣ с ǘǳǊƴǎΣ ǘŀǊƎŜǘ Ґ 21. Roll the dice. 
 

Table 12. Hit the Target: 6 Turns, Target = 21 

Turn Roll 2D6 Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 6 and 1 1 0 + 1 = 1 1 Tough pick! We picked 1. 

2 4 and 6 6 1 + 6 = 7 7 Lucky roll! 

3 6 and 3 3 7 + 3 = 10 10 A tad low. 

4 1 and 3 3 10 + 3 = 13 13 What say? A dollop low? 

5 2 and 2 2 13 + 2 = 15 15 We are in big trouble! 

6 2 and 3 3 15 + 3 = 18 18 Alas, such is life with dice. Low by 3. 

Hit the Target Game: Target = 21.  Final score = 18 (low by 3) 

  
We have played many Hit the Target games. Sometimes we hit the target, sometimes we miss by 1 
(target + 1 or target ς 1), sometimes we miss by 2 (target + 2 or target ς 2), et cetera, et cetera. Imagine 
playing 100 games or 1000 games and making a frequency distribution showing the number of games 

that hit the target, the number of games that missed the target by 1 (+1 or -1), the number of games 

that missed the target by 2 (+2 or -2), et cetera, et cetera. Hey! You and bunch of researchers can do it. 
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Roll, Pick, and Add Miss the Target Game | TOC 
 
While playing many Hit the Target games and frequently missing the target, slowly an idea for a game 
ǘƘŀǘ ƛǎ ǘƘŜ ƻǇǇƻǎƛǘŜ ƻŦ Iƛǘ ǘƘŜ ¢ŀǊƎŜǘ ǘƻƻƪ Ǌƻƻǘ ƛƴ .ƻōΩǎ ƻƭŘ ōǊŀƛƴΦ ²Ŝ Ŏŀƭl it Miss the Target. 
 
Miss the Target:  Choose a target number and try to miss it as far as you can. We suggest: target = 12 or 
16 for a 4-turn game, target = 15 or 20 for a 5-turn game. In a multiplayer game, the player farthest from 
the target is the winner. Ties are possible. Example: In a 4-turn game with two players, the target is 12. 
At the end of the game, one player has 9 (distance 3 from the target) and the other player has 15 
(distance 3 from the target)Φ LǘΩǎ ŀ ǘƛŜΦ 
 
[ŜǘΩǎ ǇƭŀȅΦ ¸ep, we will use the same dice rolls that we used in Try for High, Go for Low, and Hit the 
Target games so that we can compare strategies for different games using the same dice rolls. We will 
play two games, one by trying to go way below the target, and one by trying to go far above the target 
 

Table 13. Miss the Target Game 01: 5 Turns, Target = 20. Miss by Going Low. 
Remember: Hit the Target on-target scores are 4, 8, 12, 16, and 20. 

Turn Roll 2D6 Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 3 and 4 3 0 + 3 = 3 3 Below HTT on-target by 1. All systems go. 

2 1 and 6 6 3 + 1 = 4 4 Looking good. Below HTT on-target by 4. 

3 3 and 5 3 4 + 3 = 7 7 Good news. Below HTT on-target by 5. 

4 2 and 2 2 7 + 2 = 9 9 AOK. Below HTT on-target by 7.  

5 1 and 4 4 9 + 1 = 10 10 Yeah! Missed the target by 10. 

Miss the Target Game 01 Target = 20. Final score = 10. Distance from target = 10   

 

Table 14. Miss the Target Game 02: 5 Turns, Target = 20. Miss by Going High. 
Remember: Hit the Target on-target scores are 4, 8, 12, 16, and 20. 

Turn Roll 2D6 Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 3 and 4 4 0 + 4 = 4 4 On HTT target. No joy. 

2 1 and 6 6 4 + 6 = 10 10 Better. Above HTT on-target by 2. 

3 3 and 5 5 10 + 5 = 15 15 Above HTT on-target by 3. 

4 2 and 2 2 15 + 2 = 17 17 Disaster! Above HTT on-target by a measly 1.  

5 1 and 4 4 17 + 4 = 21 21 Sigh. Missed the target by only 1. 

Miss the Target Game 02 Target = 20. Final score = 21. Distance from target = 1.  

 
In the above 5-turn games with target = 20 (Tables 13 and 14), trying to go way below the target worked 
better than trying to go far above the target. If the target in a 5-turn Miss the Target game is 15, is it 
better to try to go way below 15, or is it better to try to go far above 15? Ponder before moving on. 
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[ŜǘΩǎ Ǉƭŀȅ aƛǎǎ ǘƘŜ ¢ŀǊƎŜǘ ŀƎŀƛƴ ǿƛǘƘ ŀ ŘƛŦŦŜǊŜƴǘ ǘŀǊƎŜǘ όǘŀǊƎŜǘ Ґ мрύ ŀƴŘ ǳǎŜ ǘƘŜ ǎŀƳŜ ŘƛŎŜ Ǌƻƭƭǎ ŀǎ ƛƴ ǘƘŜ 
5-turn, target = 20 games (Tables 13 and 14).  
 

Table 15. Miss the Target Game 03: 5 Turns, Target = 15. Miss by Going Low. 
Remember: Hit the Target on-target scores are 3, 6, 9, 12, and 15. 

Turn Roll 2D6 Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 3 and 4 3 0 + 3 = 3 3 Alas, HTT on-target. We would rather be low. 

2 1 and 6 1 3 + 1 = 4 4 ¢ƘŀǘΩǎ ōŜǘǘŜǊ ς below HTT on-target by 2. 

3 3 and 5 3 4 + 3 = 7 7 Still below HTT on-target by 2. 

4 2 and 2 2 7 + 2 = 9 9 Good one. Below HTT target by 3.  

5 1 and 4 4 9 + 1 = 10 10 Yeah! Missed the target by 5. 

Miss the Target Game 03 Target = 15. Final score = 10. Distance from target = 5   

 

Table 16. Miss the Target Game 04: 5 Turns, Target = 15. Miss by Going High. 
Remember: Hit the Target on-target scores are 3, 6, 9, 12, and 15. 

Turn Roll 2D6 Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 3 and 4 4 0 + 4 = 4 4 Above HTT on-target by 1. 

2 1 and 6 6 4 + 6 = 10 10 Huzzah! Above HTT on-target by 4. 

3 3 and 5 5 10 + 5 = 15 15 Thank you, dice. Above HTT target by 6. 

4 2 and 2 2 15 + 2 = 17 17 Grrr! Well, OK. Still above HTT target by 5.  

5 1 and 4 4 17 + 4 = 21 21 Not too shabby ς missed the target (15) by 6. 

Miss the Target Game 04 Target = 15. Final score = 21. Distance from target = 6.  

 
In the 5-turn games with target = 15 (Tables 15 and 16), trying to go far above the target worked slightly 
better than trying to go way below the target. Can your students figure out why? And, tra la, tra la, they 
might be able to answer these questions. 
 
Q01. Miss the Target, 5 turns, target = 10. Which is the better strategy, trying to go above the target or 
trying to go below the target?  
 
Q02. Miss the Target, 5 turns, target = 25. Which is the better strategy, trying to go above the target or 
trying to go below the target? 
 
Q03. Miss the Target, 4 turns, target = 12. Which is the better strategy, trying to go above the target or 
trying to go below the target? 
 
Q04. Miss the Target, 6 turns, target = 24. Which is the better strategy, trying to go above the target or 
trying to go below the target? 
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Playing Roll, Pick, and Add bubbles up many questions for us and, we hope, you and your players. If we 
had a Star Trek transporter, we could beam into your classroom (only with your permission, of course), 
watch your students play Roll, Pick, and Add (if you kindly schedule time for the game), and take copious 
notes. We would learn so much by watching your students play! If YOU do this in your classroom, you 
will know much more than Bob & George know about Roll, Pick, and Add as a tool/to y for learning and 
teaching math.  
 
Q01. Try for High. Can 1st-grade students roll 2D6, pick the greater die (or either die if they roll a 
double), and add it to their score? Might it help them to use base-мл ŎǳōŜǎ ŀƴŘ ǊƻŘǎ ŀǎ ŀ ΨŎŀƭŎǳƭŀǘƻǊΩΚ 
 
Q02. Go for Low. Can 1st-grade students roll 2D6, pick the lesser die (or either die if they roll a double), 
and add it to their score? Might it help them to use base-10 cuōŜǎ ŀƴŘ ǊƻŘǎ ŀǎ ŀ ΨŎŀƭculatorΩ? 
 
Q03. Hit the Target. Can 1st-grade students figure out the desired Hit the Target score per turn? And the 
desired score at the end of each turn? Can they use base-10 blocks to discover this as we have 
suggested way up yonder? If yes, they are using base-10 cubes to model multiplication and division 
within the context of playing a game. Yeah! 
 
Q04. Hit the Target. At what grade level might students use the operation of division as a handy tool for 
calculating the desired score per turn? [Target number divided by number of turns]  
 
Q05. Hit the Target. Can 1st-grade students invent a strategy by first calculating the desired score at the 
end of each turn, and then adjusting their strategy after each 2D6 dice roll? We hope so ς inventing and 
modifying game strategies are high-level math skills! And kids love games. 
 
Q06. Miss the Target. Can 1st-grade students invent strategies for playing Miss the Target games? For 
example, just before playing a Miss the Target game with n turns and target = t, can they figure out 
whether it is better to go high or better to go low? Examples: 1) 5 turns, target = 24. Go high or go low? 
2) 5 turns, target = 12. Go high or go low? 3) 4 turns, target = 20. Go high or go low? 4) 6 turns, target = 
30. Go high or go low? 
 
We leave the rest of this page blank ς scribble your ideas. 
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D6 Probabilities and Statistics | TOC 
 
Roll, Pick, and Add (RPA) games are easy to learn and easy to play, grade 1, grade 2, up, up, and away! 
Serendipity! RPA games also present opportunities for math alakazams, especially probability and 
statistics. In this section, we will suggest math activities for teachers and students who enjoy rolling dice, 
playing games, calculating probabilities, collecting data, calculating statistics, et cetera, et cetera. We 
begin with 1D6 probabilities and statistics. 
 

Roll 1D6 (one 6-faced die). There are 6 possible outcomes: 1, 2, 3, 4, 5, and 6. 

Outcome (probability) http://en.wikipedia.org/wiki/Outcome_(probability)  
 

1D6 
If the possible outcomes of a 1D6 roll are equally probable (have the same probability of occurrence), 
then the die is a fair die. The probability of occurrence of each outcome (1, 2, 3, 4, 5, or 6) is 1/6. In this 
eBook, 1D6 is always a fair die.  
 

Table 17. 1D6 Outcomes and Their Probabilities 

Outcome 
Probability 

exact 
Probability 

decimal 
Probability 

approx. 
Probability 

approx. 
Game Master comments 

1 1/6 0.16661 0.167 16.7% 0.167 and 16.7% are  

2 1/6 0.1666 0.167 16.7% 3-digit approximations 

3 1/6 0.1666 0.167 16.7%  

4 1/6 0.1666 0.167 16.7%  

5 1/6 0.1666 0.167 16.7%  

6 1/6 0.1666 0.167 16.7%  

Sum 1 0.99991 1.002 2 100.2% 3 See notes 1, 2, and 3. 

1 0.1666 and 0.9999are repeating decimals equal to 1/6 and 1, respectively.  
2 Not exactly 1 because of the roundoff error in 0.167. 
3 Not exactly 100% because of the roundoff error in 16.7%.  

 
Roll 1D6 twice (1st roll, 2nd roll).  
 

The probability that both outcomes are 1 (1st roll = 1, 2nd roll = 1) is (1/6) (1/6) = 1/36. 
The probability that both outcomes are 2 (1st roll = 2, 2nd roll = 2) is (1/6) (1/6) = 1/36. 
The probability that both outcomes are 3 (1st roll = 3, 2nd roll = 3) is (1/6) (1/6) = 1/36. 
 
Q01: What is the probability that both outcomes are 4 (1st roll = 4, 2nd roll = 4)? _____________ 

Q02: What is the probability that both outcomes are 5 (1st roll = 5, 2nd roll = 5)? _____________ 

Q03: What is the probability that both outcomes are 6 (1st roll = 6, 2nd roll = 6)? _____________ 
 

Answers: Q01: (1/6) (1/6) = 1/36 Q02: (1/6) (1/6) = 1/36 Q03: (1/6) (1/6) = 1/36 
 
 

http://en.wikipedia.org/wiki/Outcome_(probability)
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We rolled a 1D6 casino die 100 times and recorded the outcomes down 
yonder. Casino dice are designed to be fair dice: same probability of 
occurrence (1/6) for each possible outcome (1, 2, 3, 4, 5, or 6). Find 
casino dice at Amazon.   
 

¶ Amazon https://www.amazon.com/gp/gw/ajax/s.html 
 
Go to Amazon and search for casino dice. You will find casino dice in 
several colors. We have five green ones and will soon buy casino dice in 
other colors. For dice experiments, we like to use casino dice. 

 
Casino dice from Amazon 

 
 
We rolled one of our 1D6 casino dice 100 times and wrote the outcomes here: 
 
 4 2 3 4 6   5 6 3 2 2   4 1 5 1 6   2 4 6 3 6  

 2 5 2 5 1   5 5 5 1 3   6 3 2 5 4   3 3 6 2 6  

 6 2 2 4 1   6 3 3 6 3   3 1 2 2 4   4 1 1 4 3  

 2 1 5 3 2   2 2 4 5 3   3 2 3 6 4   3 5 4 3 5  

 2 1 6 3 6   1 6 1 5 3   4 5 5 2 6   1 1 6 2 3   

 
How many 1s did we roll? How many 2s? How many 3s? How many 4s? How many 5s? How many 6s? 
We counted the frequency (number of occurrences) of each outcome and made the primitive histogram 
shown below. Histogram https://en.wikipedia.org/wiki/Histogram . 
 
1:  xx xxxxxxx xxxxx           14 

2: x xxxxxxxxxxxxxxxx xxx     20 

3: x xxxxxxxxxxxxxxxxxxxx   21 

4: xxxx xxxxxxxxx           13 

5: xxxxxxxxxxxxxxx         15 

6: xxxxxxxxxxxxxxxxx       17 

Total number of rolls:     100  

 

 

PPP  

We think that rolling dice and playing dice games is a great way to generate 
and collect data to use in learning and teaching statistics. Students who roll the 
dice, play the game, and collect the data own that data. They can calculate 
statistics using their data. Roll dice, play game, have fun, collect data, calculate 
statistics. What is the range of the 100 1D6 outcomes? What is the mode? 
What is the mean? What is the median? What is the 1st quartile? What is the 
3rd quartile? Hey! What say: standard deviation. 

PPP  

  

https://www.amazon.com/gp/gw/ajax/s.html
https://en.wikipedia.org/wiki/Histogram
http://www.amazon.com/Precision-Casino-Matching-Numbers-Brybelly/dp/B005NZXZQI/ref=sr_1_5?ie=UTF8&qid=1434308340&sr=8-5&keywords=casino+dice
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Table 18 is a frequency distribution (https://en.wikipedia.org/wiki/Frequency_distribution) of the 
outcomes of the 100 1D6 rolls up yonder. Table 18 shows the six outcomes (1, 2, 3, 4, 5, and 6), the 
frequency (number of occurrences) of each outcome, and the experimental probability of the outcome 
(also known as empirical probability) shown as a fraction, a decimal, and a percent.  
 

¶ Empirical probability https://en.wikipedia.org/wiki/Empirical_probability  
 

¢ŀōƭŜ муΦ CǊŜǉǳŜƴŎȅ 5ƛǎǘǊƛōǳǘƛƻƴ ƻŦ млл м5с wƻƭƭǎ ¦ǎƛƴƎ .ƻōΩǎ /ŀǎƛƴƻ 5ƛŜ 

Outcome Frequency Experimental probability (empirical probability) 

  fraction decimal percent 

1 
2 
3 
4 
5 
6 

14 
20  
21 
13 
15 
17 

14/100 
20/100 
21/100 
13/100 
15/100 
17/100 

0.14 
0.20 
0.21 
0.13 
0.15 
0.17 

14% 
20% 
21% 
13% 
15% 
17% 

Totals: 100 100/100 1.00 100% 

 
The least possible outcome is 1 and the greatest possible outcome is 6. What is the mean outcome? It 
must be somewhere between 1 and 6. One way to calculate it: add the 100 outcomes and divide the 
sum by 100. Groan ς that way makes us want to take a nap. Another way: Use the data in the frequency 
distribution (Table 18). Multiply each outcome by its frequency and add the products. Then divide that 
sum by the total number of rolls, 100 in this case. Yeah! 
 

¶ Sum of 100 outcomes = 1 x 14 + 2 x 20 + 3 x 21 + 4 x 13 + 5 x 15 + 6 x 17 = 346 
 

¶ Mean outcome = sum of 100 outcomes / 100 = 3.46 
 
OopsΣ ȅƻǳ ŎŀƴΩǘ Ǌƻƭƭ оΦпс with a 5сΗ ¢ƘŀǘΩǎ hY ς the mean of a set of numbers can be any real number 
between the least number and the greatest number, inclusive. 
 

¶ Arithmetic mean https://en.wikipedia.org/wiki/Arithmetic_mean  
 

PPP  

Ahoy Teacher, We hope that your students find the range, mode, median, 1st 
quartile, 3rd quartile, and other statistical measures of our sample of 100 1D6 
outcomes. And please make sure they know the difference between 
 

¶ mean outcome of a sample of 1D6 rolls 

¶ mean possible outcome of a 1D6 roll: (1 + 2 + 3 + 4 + 5 + 6)/6 = 3.5 
 
It will be loverly if your students cooperatively collect samples of 1D6 rolls and 
calculate the mean of each sample. We are probably sure that the means of 
their samples might vary a bit from the mean of the possible outcomes, 3.5. 

PPP  

 
 

https://en.wikipedia.org/wiki/Frequency_distribution
https://en.wikipedia.org/wiki/Empirical_probability
https://en.wikipedia.org/wiki/Arithmetic_mean
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Rolling 1D6 100 times and recording the outcomes is a tad tiring, and a bit boring. Counting the 
frequencies of the outcomes elicits errors ς sometimes Bob counts frequencies three times and gets 
three different answers. He keeps counting until he gets the same answer three times in a row.  
 
While we contemplated the tedious task of rolling 1D6 100 times again, our TI-84 Calculator leaped out 
of its container (a belt pack), danced on our keyboard, ŀƴŘ ǎƛƎƴŀƭŜŘΣ ά¦ǎŜ ƳŜ ǘƻ ǎƛƳǳƭŀǘŜ ǊƻƭƭƛƴƎ м5сΣ 
counting the frequency of each outcome, adding the outcomes, and calculating the mean of the 
ƻǳǘŎƻƳŜǎΦέ 
 
Wow! Good idea TI-84. We did it. We wrote TI-84 program COUNT1D6. It simulates rolling 1D6 N times, 
counts the frequencies of the outcomes, adds the outcomes, calculates the mean outcome, and displays 
the frequency distribution, the sum of the outcomes, and the mean outcome. A handy program! 
 

¶ Read about TI-84 Program COUNT1D6 in Appendix 2. TI-84 Program COUNT1D6.. 
 
Table 19 happily displays the results of three runs of program COUNT1D6.  
 

Table 19. Results Gleaned from 3 Runs of TI-84 Program COUNT1D6 

Program COUNT1D6, N = 100 Program COUNT1D6, N = 600 Program COUNT1D6, N = 1000 

Outcome 
1 
2 
3 
4 
5 
6 

Frequency 
14 
25 
18 
13 
13 
17 

Outcome 
1 
2 
3 
4 
5 
6 

Frequency 
88 
113 
97 
103 
100 
99 

Outcome 
1 
2 
3 
4 
5 
6 

Frequency 
162 
155 
189 
158 
179 
157 

Sum = 337, Mean = 3.37 Sum = 2111, Mean = 3.52 Sum = 3508, Mean = 3.51 

 
The mean outcomes of the three runs, rounded to two decimal places, are 3.37, 3.52, and 3.51. These 
values are close to the expected value of the probability event: rolling 1D6. The expected value of a 1D6 
roll is a mathemagical alakazam. 
 

¶ Expected value https://en.wikipedia.org/wiki/Expected_value  
 
Roll 1D6 many times. The expected value is the sum of the possible outcomes, each multiplied by its 
probability of occurrence. IǳƘΚ [ŜǘΩǎ Řƻ ƛǘ ƛƴ ǘǿƻ Ŝŀǎȅ ǎǘŜǇs. 
 

1. Multiply each possible outcome by its probability: 1(1/6), 2(1/6), 3(1/6), 4(1/6), 5(1/6), 6(1/6) 
2. Add the products:  1(1/6) + 2(1/6) + 3(1/6) + 4(1/6) + 5(1/6) +  6(1/6) = 21/6 = 3.5 

 

PPP  
Ahoy Teacher, The expected value of a probability event is the sum of (the 
possible outcomes times the probability of occurrence of each outcome). We 
will sometimes use EV as a variable for expected value. 

PPP  

 

https://en.wikipedia.org/wiki/Expected_value
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If you roll 1D6 a zillion times, add the zillion outcomes, and calculate the mean outcome (divide the sum 
of the zillion outcomes by 1 zillion), you might expect the mean roll to be close to 3.5. It is OK to think of 
the expected value as the mean outcome of many 1D6 roles.  
 
What is the mean of the possible outcomes of rolling 1D6? 
 

¶ Roll 1D6: Mean possible outcome = (1 + 2 + 3 + 4 + 5 + 6) / 6 = 3.5 
 

Zowie! The mean of the possible outcomes of rolling 1D6 is 3.5, the same as the expected value (EV). 
You are not surprised, are you? The reason: the outcomes (1, 2, 3, 4, 5, and 6) are equally probable. 
Alakazam! If the outcomes of a probability event are equally probable, then the expected value is equal 
to the mean of the possible outcomes. 
 

A D4 is a tetrahedron with four faces. Possible outcomes are 1, 2, 3, and 4. Roll 1D4: 
The outcome is the number that is right-side up. The outcome of the D4 over yonder to 
your right is 3. The outcomes of a well-designed D4 (fair D4) are equally probable. The 
probability of occurrence of each outcome is 1/4.  

 
Roll 1D4: The mean of the possible outcomes is (1 + 2 + 3 + 4) / 4 = 10/4 = 2.5 

Roll 1 D4: The expected value (EV) is 1(1/4) + 2(1/4) + 3(1/4) + 4(1/4) = 10/4 = 2.5 

Roll 1D4 a zillion times, add the outcomes, and divide by 1 zillion. Betcha the mean outcome is close to 
2.5. 
 

A DD (digit die) is a die with 10 faces numbered 0 through 9. Possible outcomes are 0, 
1, 2, 3, 4, 5, 6, 7, 8, and 9. Roll 1DD: The outcome is the number on top. The outcomes 
of a well-designed DD (fair DD) are equally probable. The probability of occurrence of 
each outcome is 1/10.  

 
Roll 1DD:  

¶ Mean of the possible outcomes = (0 + 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9) / 10 = 45/10 = 4.5 

¶ Expected value: EV = 0(1/10) + 1(1/10) + 2(1/10) + 3(1/10) + . . . + 8(1/10) + 9(1/10) = 45/10 = 4.5 
 
To put the above expected value calculation on one line, we used an ellipsis (. . .) to indicate missing 
terms. We then used MathType (http://www.dessci.com/en/products/mathtype/), our favorite 
equation editor, to write the expected value (EV) formula another way, all on one line. 
 

¶ 
1 1 1 1 1 1 1 1 1 1 45

0 1 2 3 4 5 6 7 8 9 4.5
10 10 10 10 10 10 10 10 10 10 10

EV = Ö + Ö + Ö + Ö + Ö + Ö + Ö + Ö + Ö + Ö = =  

 
The mean of the possible outcomes and the expected value are both 4.5. Roll 1DD a zillion times, add 
the outcomes, and divide by 1 zillion. Betcha the mean outcome is close to 4.5.  
 

  

http://www.dessci.com/en/products/mathtype/
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Roll, Pick, and Add 2D6 Dice Probabilities and Statistics | TOC 
 
To play Roll, Pick, and Add (RPA) Try for High, roll 2D6, pick the greater of the two dice, and add it to 
your score. To play Roll, Pick, and Add (RPA) Go for Low, roll 2D6, pick the lesser of the two dice, and 
add it to your score. If the dice are equal, pick either one. We begin with Try for High probabilities. 
 

¶ RPA Try for High outcome: Roll 2D6 and pick the greater of the two dice. What is the expected 
value? Roll 2D6 a zillion times, pick the greater die each time, and add the die you picked to your 
score. When the game is done (1 zillion rolls), divide by 1 zillion to get the mean outcome. 

 
Table 20 shows the 36 possible Try for High outcomes: roll 2D6 and pick the greater (or equal) die.  
 

Table 20. Try for High. Roll 2D6 and pick the greater (or equal) die ς possible outcomes 

5ƛŜ мҨκ 5ƛŜ н 1 2 3 4 5 6 

1 1 2 3 4 5 6 

2 2 2 3 4 5 6 

3 3 3 3 4 5 6 

4 4 4 4 4 5 6 

5 5 5 5 5 5 6 

6 6 6 6 6 6 6 

 
Table 21 is a histogram (https://en.wikipedia.org/wiki/Histogram) of the Try for High data in Table 20 
(possible outcomes and their frequencies of occurrence). Each x is one occurrence. WeΩll love it if your 
players make a more elegant histogram, perhaps with colorful vertical bars and appropriate adornment. 
 

Table 21. Histogram: RPA Try for High possible outcomes and frequencies    

  1: x              1 

  2: xxx            3 

  3: x xxxx         5  

  4: xxxx xxx       7  

  5: xxxxxxxxx     9  

  6: xxxxxxxxxxx   11 

  Total number of outcomes :  36 

The frequency (number of occurrences) of the 
outcomes increases from top to bottom (from 
outcome = 1 to outcome = 6).  
 
The possible outcomes (1, 2, 3, 4, 5, and 6) are 
not equally probable. 
 
What is the mean outcome? What is the 
expected value? 
 

 
Stop. Think. Ponder. There are 36 outcomes of the two dice. Pick the greater (or equal) die: possible 
outcomes are 1, 2, 3, 4, 5, and 6. There is one way to get 1, three ways to get 2, five ways to get 3, seven 
ways to get 4, nine ways to get 5, and 11 ways to get 6. 1 + 3 + 5 + 7 + 9 + 11 = 36. 
 
The possible outcomes are not equally probable. 
 

https://en.wikipedia.org/wiki/Histogram
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To calculate the mean outcome, add the 36 outcomes in Table 20 and divide the sum by 36. Groan ς in 
order to show this cumbersome calculation, we will first add the 36 outcomes, and then divide the sum 
of the outcomes by 36. [We think we hear you snickering that you know a better way.]  
 

Sum = 1+2+2+2+3+3+3+3+3+4+4+4+4+4+4+4+5+5+5+5+5+5+5+5+5+6+6+6+6+6+6+6+6+6+6+6 = 161 

Mean = Sum/36 = 161/36 = 
17

4
36

 [Decimal approximation: 4.472] 

Roll 1D6: The mean outcome, as shown up yonder a few pages = 3.5. 
Roll 2D6 and pick the greater (or equal) die. Mean outcome = 4.472. 
 
Sure, rolling 2D6 and picking the greater die produces a greater mean outcome than rolling 1D6. You 
and your students are not surprised!  
 
Table 22 is a frequency distribution (https://en.wikipedia.org/wiki/Frequency_distribution) of the 
possible outcomes shown in Table 20. Table 22 displays the possible outcomes, the frequency (number 
of occurrences) of each outcome, and the probability of occurrence of each outcome as a fraction 
(exact), a decimal rounded to four decimal places, and a percent rounded to two decimal places. 
 

Table 22. Frequency Distribution: Roll 2D6 and pick the greater (or equal) die 

Outcome Frequency Probability of occurrence 

  Fraction (exact) Decimal (approx.) Percent (approx.) 

1 
2 
3 
4 
5 
6 

1 
3  
5 
7 
9 
11 

1/36 
3/36 
5/36 
7/36 
9/36 
11/36 

0.0278 
0.0833 
0.1389 
0.1944 
0.2500 
0.3056 

2.78% 
8.33% 
13.89% 
19.44% 
25.00% 
30.56% 

Totals 36 36/36 = 1 1.0000 100.00% 

 
Abracadabra! Use the data in the frequency distribution (Table 22) to calculate the mean outcome. 
Multiply each outcome by its frequency, add those products to get the sum, and divide the sum by 36. 
 

Sum = 1(1) + 2 (3) + 3(5) + 4(7) + 5(9) + 6(11) = 161 
 

Mean = Sum/36 = 161/36 = 
17

4
36

 [Decimal approximation: 4.472] 

Hey! We can put the whole shebang on one line: 

Mean = [1(1) + 2 (3) + 3(5) + 4(7) + 5(9) + 6(11) = 161] / 36 =
17

4
36

 [Decimal approximation: 4.472] 

 
 

  

https://en.wikipedia.org/wiki/Frequency_distribution
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Table 23 shows the 36 possible Try for High outcomes and the probability of occurrence of each 
outcome as an ordered pair: outcome, probability. Example: 3, 1/36. 
 

Table 23. Try for High. Roll 2D6 and pick the greater die ς outcomes and probabilit ies 

5ƛŜ мҨ κ 5ƛŜ н 1 2 3 4 5 6 

1 1, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

2 2, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

3 3, 1/36 3, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

4 4, 1/36 4, 1/36 4, 1/36 4, 1/36 5, 1/36 6, 1/36 

5 5, 1/36 5, 1/36 5, 1/36 5, 1/36 5, 1/36 6, 1/36 

6 6, 1/36 6, 1/36 6, 1/36 6, 1/36 6, 1/36 6, 1/36 

 
Roll 2D6 and pick the greater (or equal) die. The expected value, which we call EV, is the sum of the 
products of the outcomes and their probabilities. 
 

¶ Expected value https://en.wikipedia.org/wiki/Expected_value 
 
Grumble, grumble ς there are 36 outcomes and 36 probabilities in Table 23. The algebraic alakazam to 
calculate the expected value (EV) will have 36 terms. Each term is an outcome times its probability of 
occurrence. Sigh, weΩll do it, all 36 terms. We will start in the upper left corner of Table 23 (1, 1/36) and 
work our way laboriously to the right and down.  
 

¶ EV = 1(1/36) + 2(1/36) + 2(1/36) + 2(1/36) + 3(1/36) + 3(1/36) + 3(1/36) + 3(1/36) + 3(1/36) + 
4(1/36) + 4(1/36) + 4(1/36) + 4(1/36) + 4(1/36) + 4(1/36) + 4(1/36) + 5(1/36) + 5(1/36) + 5(1/36) 
+ 5(1/36) + 5(1/36) + 5(1/36) + 5(1/36) + 5(1/36) + 5(1/36) + 6(1/36) + 6(1/36) + 6(1/36) + 
6(1/36) + 6(1/36) + 6(1/36) + 6(1/36) + 6(1/36) + 6(1/36) + 6(1/36) + 6(1/36)= 161/36. 

 
The factor 1/36 occurs in each and every one of the 36 terms, so we can factor it out (algebra ς yeah!) 
and rewrite the EV formula like this: 
 
¶ EV = [1+2+2+2+3+3+3+3+3+4+4+4+4+4+4+4+5+5+5+5+5+5+5+5+5+6+6+6+6+6+6+6+6+6+6+6](1/36) 

 = 161/36. 

 
Roll 2D6, pick the greater die, and ignore the other die.  
 

¶ Expected value: EV = 161/36 = 4 17/36  [decimal approximation = 4.472] 
 

¶ Expected value a la MathType:
161 17

4
36 36

EV = =  [decimal approximation = 4.472] 

 
Roll 2D6 and pick the greater die. Mean possible outcome = 4 17/36 [decimal approximation = 4.472] 
 
Roll 2D6 and pick the greater die. Expected value (EV) = 4 17/36 [decimal approximation = 4.472] 
 

https://en.wikipedia.org/wiki/Expected_value
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There must be a better way. Ponder, ponder ς aha! We tƘƛƴƪ ǿŜΩǾŜ Ǝƻǘ ƛǘΦ We will add the terms for 
each possible outcome on one line and then add those sums to get a grand total.  
 

Table 24. Roll 2D6 and pick the greater die ς sums  of  outcomes times their probabilities 

Sum of each outcome times its probability of occurrence Sum 

1(/36) 1/36 

2(1/36) + 2(1/36) + 2(1/36) 6/36 

3(1/36) + 3(1/36) + 3(1/36) + 3(1/36) + 3(1/36) 15/36 

4(1/36) + 4(1/36) + 4(1/36) + 4(1/36) + 4(1/36) + 4(1/36) + 4(1/36) 28/36 

5(1/36) + 5(1/36) + 5(1/36) + 5(1/36) + 5(1/36) + 5(1/36) + 5(1/36) + 5(1/36) + 5(1/36) 45/36 

6(1/36) + 6(1/36) + 6(1/36) + 6(1/36) + 6(1/36) + 6(1/36) + 6(1/36) + 6(1/36) + 6(1/36) + 6(1/36) + 6(1/36) 66/36 

Grand total of sums of outcomes multiplied by their probabilities ς the whole shebang: 161/36 

 

Yep, EV = 161/36 =
17

4
36

. [Decimal approximation = 4.472] 

 
There is an even cooler way to calculate the expected value. Use the frequency distribution in Table 22 
ǳǇ ȅƻƴŘŜǊΦ 5ƻƴΩǘ ǎŎǊƻƭƭ ǳǇ now ς here are the necessary numbers from Table 22. 
 

Outcome Frequency 
Probability of 
occurrence 

1 
2 
3 
4 
5 
6 

1 
3  
5 
7 
9 
11 

1/36 
3/36 
5/36 
7/36 
9/36 
11/36 

Totals 36 36/36 = 1 

 
Alakazam! Multiply each outcome by its probability of occurrence, and then add those products to get 
the expected value (EV). 
 

¶ EV = Sum of (possible outcome)(probability of occurrence) 

¶ EV = 1(1/36) + 2(3/36) + 3(5/36) + 4(7/36) + 5(9/36) + 6(11/36) = 161/36 =
17

4
36

. [decimal: 4.472] 

 

PPP  

Ahoy Teacher, Roll 2D6 and pick the greater (or equal) die. The mean possible 
outcome and the expected value are both equal to = 161/36 = 4 17/36. 

Decimal approximation = 4.472 

PPP  
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Here is a handy summary of possible outcomes, mean possible outcomes, and expected values of 
various dice rolls we have used or mentioned. In the following list, EV ƳŜŀƴǎ ΨŜȄǇŜŎǘŜŘ ǾŀƭǳŜΩ. 
 
Roll 1D4 (tetrahedron with four faces numbered 1 to 4): 

¶ Possible outcomes: 1, 2, 3, and 4 

¶ Number of possible outcomes: 4 

¶ Outcomes are equally probable. Outcome probability of occurrence = 1/4. 

¶ Mean possible outcome = (1 + 2 + 3 + 4)/4 = 10/4 = 2.5 

¶ EV = 1(1/4) + 2(1/4) + 3(1/4) + 4(1/4) = 10/4 = 2.5 
 
Roll 1D6 (hexahedron (cube) with six faces numbered 1 to 6): 

¶ Possible outcomes: 1, 2, 3, 4, 5, and 6. 

¶ Number of possible outcomes: 6 

¶ Outcomes are equally probable. Outcome probability of occurrence = 1/6.  

¶ Mean possible outcome = (1 + 2 + 3 + 4 + 5 + 6)/6 = 21/6 = 3.5 

¶ EV = 1(1/6) + 2(1/6) + 3(1/6) + 4(1/6) + 5(1/6) + 6(1/6)= 21/6 = 3.5 
 
Roll 1D8 (octagon with eight faces numbered 1 to 8):  

¶ Possible outcomes: 1, 2, 3, 4, 5, 6, 7, and 8 

¶ Number of possible outcomes: 8 

¶ Outcome probability of occurrence = 1/8  

¶ Mean possible outcome = (1 + 2 + 3 + 4 + 5 + 6 + 7 + 8)/8 = 36/8 = 4.5 

¶ EV = 1(1/8) + 2(1/8) + 3(1/8) + 4(1/8) + 5(1/8) + 6(1/8) +7(1/8) + 8(1/8) = 36/8 = 4.5 
 
Roll 1DD (digit die with 10 faces numbered 0 to 9):  

¶ Possible outcomes: 0, 1, 2, 3, 4, 5, 6, 7, 8, and 9 

¶ Number of possible outcomes: 10 

¶ Outcome probability of occurrence = 1/10  

¶ Mean possible outcome = (0 + 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9)/10 = 45/10 = 4.5 

¶ 
1 1 1 1 1 1 1 1 1 1 45

0 1 2 3 4 5 6 7 8 9 4.5
10 10 10 10 10 10 10 10 10 10 10

EV = Ö + Ö + Ö + Ö + Ö + Ö + Ö + Ö + Ö + Ö = = 

 
Roll 2D6 and pick the greater (or equal) die: 

¶ Possible outcomes: 1, 2, 3, 4, 5, 6   

¶ Outcome probability of occurrence:  
Outcome = 1: Probability of occurrence = 1/36      [There is one way to get 1.] 
Outcome = 2: Probability of occurrence = 3/36      [There are three ways to get 2.] 
Outcome = 3: Probability of occurrence = 5/36      [There are five ways to get 3.] 
Outcome = 4: Probability of occurrence = 7/36      [There are seven ways to get 4.] 
Outcome = 5: Probability of occurrence = 9/36      [There are nine ways to get 5.] 
Outcome = 6: Probability of occurrence = 11/36    [There are 11 ways to get 6.] 

¶ Mean possible outcome = [1(1) + 2(3) + 3(5) + 4(7) + 5(9) + 6(11)/36 = 161] / 36 = 
17

4
36

 

¶ 
1 3 5 7 9 11

1 2 3 4 5 6
36 36 36 36 36 36

161 17
4

36 36
EV = Ö + Ö + Ö + Ö + Ö + Ö ==  [decimal approximation: 4.472] 
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Roll, Pick, and Add Go for Low probabilities and statistics.  
 
RPA Go for Low: Roll 2D6 and pick the lesser (or equal) die. What is the mean possible outcome? What 
is the expected value? Roll 2D6 a zillion times, pick the lesser die each time, and add the die you picked 
to your score. When the game is done (1 zillion rolls), divide your score by 1 zillion to get the mean 
experimental outcome, the mean outcome for this sample of 1 zillion rolls. 
 
Table 25 shows the 36 possible Go for Low outcomes: roll 2D6 and pick the lesser (or equal) die.  
 

Table 25. Go for Low. Roll 2D6 and pick the lesser (or equal) die ς possible outcomes 

5ƛŜ мҨκ 5ƛŜ н 1 2 3 4 5 6 

1 1 1 1 1 1 1 

2 1 2 2 2 2 2 

3 1 2 3 3 3 3 

4 1 2 3 4 4 4 

5 1 2 3 4 5 5 

6 1 2 3 4 5 6 

 
Table 26 is a histogram (https://en.wikipedia.org/wiki/Histogram) of the Go for Low data in Table 25 
(possible outcomes and their frequencies of occurrenceύΦ 9ŀŎƘ Ȅ ƛǎ ƻƴŜ ƻŎŎǳǊǊŜƴŎŜΦ ²ŜΩƭƭ ƭƻǾŜ ƛǘ ƛŦ ȅƻǳǊ 
players make a more elegant histogram, perhaps with colorful vertical bars and appropriate adornment.  
 

Table 26. Histogram: Go for Low possible outcomes and frequencies    

  1: x xxxxxxxxxx  1 1 

  2: xxx xxxxxx      9 

  3: x xxxx xx       7  

  4: xxxx x         5  

  5: xxx           3 

  6: x             1 

  Total number o f outcomes :  36 

The frequency (number of occurrences) of the 
outcomes decreases from top to bottom (from 
outcome = 1 to outcome = 6).  
 
The possible outcomes (1, 2, 3, 4, 5, and 6) are 
not equally probable. 
 
What is the mean possible outcome? What is the 
expected value? 
 

 
Stop. Think. Ponder. Roll 2D6, pick the lesser (or equal) die, and ignore the other die. There are 36 
possible outcomes: 11 ways to get 1, nine ways to get 2, seven ways to get 3, five ways to get 4, three 
ways to get 5, and one way to get 6. Possible outcomes: 1, 2, 3, 4, 5, and 6. The possible outcomes are 
not equally probable.  
 
 
  

https://en.wikipedia.org/wiki/Histogram
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Calculate the mean possible outcome. One way: add the 36 outcomes in Table 25 and divide the sum by 
36. Sigh ς in order to show this cumbersome calculation, we will first add the 36 outcomes, and then 
divide the sum of the 36 outcomes by 36. [Perhaps you know a better way.]  
 

Sum = 1+1+1+1+1+1+1+1+1+1+1+2+2+2+2+2+2+2+2+2+3+3+3+3+3+3+3+4+4+4+4+4+5+5+5+6 = 91 

Mean = Sum/36 = 91/36 = 
19

36
2  [Decimal approximation: 2.528] 

Roll 1D6. Mean outcome, as shown up yonder a few pages = 3.5. 
Roll 2D6 and pick the greater (or equal) die: Mean outcome (see up yonder) = 4.472  
Roll 2D6 and pick the lesser (or equal) die. Mean outcome = 2.528. 
 
Interesting, we think:  (4.472 + 2.528) / 2 = 3.5. What do you think about this? 
 
Table 27 is a frequency distribution (https://en.wikipedia.org/wiki/Frequency_distribution) of the 
possible outcomes shown in Table 25. Table 27 displays the possible outcomes, the frequency (number 
of occurrences) of each outcome, and the probability of occurrence of each outcome as a fraction 
(exact), a decimal rounded to four decimal places, and a percent rounded to two decimal places. 
 

Table 27. Frequency Distribution: Roll 2D6 and pick the lesser (or equal) die 

Outcome Frequency Probability of occurrence 

  Fraction (exact) Decimal (approx.) Percent (approx.) 

1 
2 
3 
4 
5 
6 

11 
9  
7 
5 
3 
1 

11/36 
9/36 
7/36 
5/36 
3/36 
1/36 

0.3056 
0.2500 
0.1944 
0.1389 
0.0833 
0.0278 

30.56% 
25.00% 
19.44% 
13.89% 
8.33% 
2.78% 

Totals 36 36/36 = 1 1.0000 100.00% 

 
Use the data in the frequency distribution (Table 27) to calculate the mean outcome. Multiply each 
outcome by its frequency, add these products to get their sum, and divide the sum by 36. 
 

Sum = 1(11) + 2 (9) + 3(7) + 4(5) + 5(3) + 6(1) = 91 
 

Mean = Sum/36 = 91/36 = 
19

36

2  [Decimal approximation: 2.528] 

Hey! We can put the whole shebang on one line: 

Mean = [1(11) + 2 (9) + 3(7) + 4(5) + 5(3) + 6(1) = 91] / 36 = 
19

36
2  [Decimal approximation: 2.528]. 

 

Roll 2D6 and pick the lesser (or equal) die. The mean outcome is 
19

36
2  [Decimal approximation: 2.528]. 

 
 

https://en.wikipedia.org/wiki/Frequency_distribution
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Table 28 shows the 36 possible Go for Low outcomes and the probability of occurrence of each outcome 
as an ordered pair: outcome, probability. Example: 3, 1/36. 
 

Table 28. Roll 2D6 and pick the lesser die ς possible outcomes and their probabilities 

5ƛŜ мҨ κ 5ƛŜ н 1 2 3 4 5 6 

1 1, 1/36 1, 1/36 1, 1/36 1, 1/36 1, 1/36 1, 1/36 

2 1, 1/36 2, 1/36 2, 1/36 2, 1/36 2, 1/36 2, 1/36 

3 1, 1/36 2, 1/36 3, 1/36 3, 1/36 3, 1/36 3, 1/36 

4 1, 1/36 2, 1/36 3, 1/36 4, 1/36 4, 1/36 4, 1/36 

5 1, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 5, 1/36 

6 1, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

 
Roll 2D6 and pick the lesser (or equal) die. The expected value (EV) is the sum of the products of the 
outcomes and their probabilities. 
 

¶ Expected value https://en.wikipedia.org/wiki/Expected_value 
 
Grumble ς there are 36 outcomes and 36 probabilities in Table 28. The algebraic alakazam to calculate 
the expected value (EV) will have 36 terms. Each term is an outcome times its probability of occurrence. 
OK, ǿŜΩƭƭ Řƻ ƛǘΣ ŀƭƭ ос ǘŜǊƳǎ, the whole shebang. 
 

¶ EV = 1(1/36) + 1(1/36) + 1(1/36) + 1(1/36) + 1(1/36) + 1(1/36) + 1(1/36) + 1(1/36) + 1(1/36) + 
1(1/36) + 1(1/36) + 2(1/36) + 2(1/36) + 2(1/36) + 2(1/36) + 2(1/36) + 2(1/36) + 2(1/36) + 2(1/36) 
+ 2(1/36) + 3(1/36) + 3(1/36) + 3(1/36) + 3(1/36) + 3(1/36) + 3(1/36) + 3(1/36) + 4(1/36) + 
4(1/36) + 4(1/36) + 4(1/36) + 4(1/36) + 5(1/36) + 5(1/36) + 5(1/36) + 6(1/36)= 91/36. 

 
The factor 1/36 occurs in each and every one of the 36 terms, so we can rewrite the EV formula like this: 
 
¶ EV = [1+1+1+1+1+1+1+1+1+1+1+2+2+2+2+2+2+2+2+2+3+3+3+3+3+3+3+4+4+4+4+4+5+5+5+6](1/36) 

 = 91/36. 

 
Roll 2D6, pick the lesser (or equal) die, and ignore the other die.  
 

¶ Expected value: EV = 91/36 = 2 19/36  [decimal approximation = 2.528] 
 

¶ Expected value: 
91 19

2
36 36

EV = =    [decimal approximation = 2.528] 

 
 
 
  

https://en.wikipedia.org/wiki/Expected_value
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We wonder. What is the sum of the Try for High expected value, which we call TFHEV, and the Go for 
Low expected value, which we call GFLEV? 
 

¶ Try for High expected value + Go for Low expected value = 4 17/36 + 2 19/36 = 6 36/36 = 7 
 

¶ TFHEV + GFLEV = 4 17/36 + 2 19/36 = 6 36/36 = 7 
 

¶ 
17 19 36

4 2 6 7
36 36 36

TFHEV GFLEV+ = + = =   

 
We have many tens of D6s. On each and every one of our D6s, the sum of the numbers (numerals or 
pips) on opposite faces is 7.  
 

¶ 1D6: 1 and 6 are on opposite faces. 1 + 6 = 7 

¶ 1D6: 2 and 5 are on opposite faces. 2 + 5 = 7 

¶ 1D6: 3 and 4 are on opposite faces. 3 + 4 = 7 
 
The sum of the numbers on opposite faces of a D6 is 7, and the sum of TFHEV and GFLEV is also 7. Do 
you think this is interesting? Do any of your students think it is interesting? If you and/or one or more 
students think it is interesting (and wonder why), we are happy that we mentioned it. 
 
Roll 1D6. The possible outcomes are 1, 2, 3, 4, 5, and 6. The mean possible outcome and the expected 
value are both equal to 3.5.  
 

¶ 1D6 mean possible outcome = (1 + 2 + 3 + 4 + 5 + 6)/6 = 3.5 

¶ 1D6 expected value = 1(1/6) + 2(1/6) + 3(1/6) + 4(1/6) + 5(1/6) + 6(1/6) = 21/6 = 3 3/6 = 3.5 
 
We love to calculate statistics. We wonder ς what is the mean of TFHEV and GFLEV? 
 

¶ Mean of TFHEV and GFLEV = (161/36 + 91/36)/2 = (252/36)/2 = 3 1/2 = 3.5 
 

¶ Mean of TFHEV and GFLEV: 

161 91 252

7 136 36 36
3 3.5

2 2 2 2 2

TFHEV GFLEV
+

+
= = = = =

å õ å õ
æ ö æ öå õ

æ öæ ö æ ö
ç ÷æ ö æ ö

ç ÷ ç ÷

  

 
Gloriosky! The mean of TFHEV and GFLEV is equal to 3.5, the same as 1) the expected value when you 
roll 1D6, and 2) the mean possible outcome rolling 1D6. 
 

¶ Mean of TFHEV and GFLEV = 3.5 

¶ Roll 1D6: Mean possible outcome = 3.5 

¶ Roll 1D6: Expected value (EV) = 3.5 
 
Interesting, we think, because we love probability and statistics. And we love number patterns. We hope 
that it might be interesting to you and one or more students.  
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Time for a summary of stuff from the last few pages? Sure.  
 
Roll 1D6 

¶ Possible outcomes: 1, 2, 3, 4, 5, and 6 

¶ Outcomes are equally probable. Probability of occurrence of each outcome = 1/6. 

¶ Mean possible outcome = 3 1/2 = 3.5 

¶ Expected value: EV = = 3 1/2 = 3.5 
 
Roll 2D6 Try for High. Roll 2D6 and pick the greater (or equal) die. 

¶ Possible outcomes: 1, 2, 3, 4, 5, and 6 

¶ Probabilities of occurrence of possible outcomes are not equally probable. 
Probability of occurrence of 1 = 1/36 
Probability of occurrence of 2 = 3/36  
Probability of occurrence of 3 = 5/36  
Probability of occurrence of 4 = 7/36  
Probability of occurrence of 5 = 9/36  
Probability of occurrence of 6 = 11/36 

¶ Mean possible outcome = 4 17/36. Decimal approximation = 4.472. 

¶ Expected value: EV = 4 17/36. Decimal approximation = 4.472 
 
Roll 2D6 Go for Low. Roll 2D6 and pick the lesser (or equal) die. 

¶ Possible outcomes: 1, 2, 3, 4, 5, and 6 

¶ Probabilities of occurrence of possible outcomes are not equally probable. 
Probability of occurrence of 1 = 11/36 
Probability of occurrence of 2 = 9/36  
Probability of occurrence of 3 = 7/36  
Probability of occurrence of 4 = 5/36  
Probability of occurrence of 5 = 3/36  
Probability of occurrence of 6 = 1/36 

¶ Mean possible outcome = 2 19/36. Decimal approximation = 2.528. 

¶ Expected value: EV = 2 19/36. Decimal approximation = 2.528. 
 
Sum and mean of Try for High expected value (TFHEV) and Go for Low expected value (GFLEV). 
 

¶ Sum: TFHEV + GFLEV = 4 17/36 + 2 19/36 = 6 36/36 = 7 

¶ Mean: (TFHEV + GFLEV)/2 = (4 17/36 + 2 19/36)/2 = 3.5  
 
Do you or your students see any interesting number patterns? 
 

2D6 Go for Low expected value 1D6 expected value 2D6 Try for High expected value 

GFLEV = 
19

2
36

91

36
=  D6EV = 

18

36

126
3

36
=  TFHEV = 

17

36

161
4

36
=  

D6EV ς GFLEV = 
126 91 35

36 36 36
- =  TFHEV ς D6EV = 

161 126 35

36 36 36
- =  
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Play Roll, Pick, and Add with Digit Dice | TOC 
 
1st-grade students are learning how to add 1-digit numbers. Does that Include 0? We ŘƻƴΩǘ ƪƴƻǿΣ ōǳǘ 
we include 0 in our list of 1-digit numbers. Hey! They can learn about 0 by playing this game. 
 

¶ 1-digit numbers: 0, 1, 2, 3, 4, 5, 6, 7, 8, and 9 
  
We think that digit dice (DDs) are the right stuff to help 1st-graders learn how to add 1-digit numbers. 
 

A digit die (DD) is a die with 10 faces numbered 0 through 9. Possible outcomes are 0, 
1, 2, 3, 4, 5, 6, 7, 8, and 9. Roll 1DD: The outcome is the number on top. The outcomes 
of a well-designed DD (fair DD) are equally probable. The probability of occurrence of 
each outcome is 1/10.  

 
Play Roll, Pick, and Add Try for High, Go for Low, and Hit the Target games using two digit dice (2DD).  
 
Try for High game: Maximize your score, make it big. Roll 2DD, pick the greater (or equal) die, and add it 
to your score. If you roll doubles (example: 7 and 7), pick either die. Play four turns or five turns or the 
number of turns you and your students want to play.  
 
Go for Low game: Minimize your score, make it small. Roll 2DD, pick the lesser (or equal) die, and add it 
to your score. If you roll doubles (example: 8 and 8), pick either die. Play four turns or five turns or the 
number of turns you and your students want to play.  
 
Hit the Target game: Choose a target number and try to hit it. Playing with 2DD, we like target = 20 or 
24 for a 4-turn game, target = 20 or 25 or 30 for a 5-turn game. Roll 2DD and pick the die that will better 
keep you Ψon targetΩ. Multiplayer game: the player closest to the target is the winner. Ties are possible. 
Example: In a 5-turn game with two players, the target is 20. At the end of the game, one player has 19 
and the other player has 21Φ LǘΩǎ ŀ ǘƛŜΦ 
 

Table 29. Roll, Pick, and Add Using 2DD. Try for High Game, 5 Turns 

Turn Roll 2DD Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 2 and 5 5 0 + 5 = 5 5 5 > 2. Pick 5 and add it to the previous score. 

2 0 and 7 7 5 + 7 = 12 12 7 > 0. Pick 7 and add it to the previous score. 

3 1 and 5 5 12 + 5 = 17 17 5 > 1. Pick 5 and add it to the previous score. 

4 3 and 6 6 17 + 6 = 23 23 6 > 3. Pick 6 and add it to the previous score. 

5 4 and 9 9 23 + 9 = 32 32 9 > 4. Pick 9 and add it to the previous score. 

Try for High Game final score: 32 
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That was fun. We will use the same 2DD rolls in Table 30 as in Table 29 to play a Go for Low game. Why 
use the same rolls? So we and you can easily compare Try for High and Go for Low strategies.   
 

Table 30. Roll, Pick, and Add Using 2DD. Go for Low Game, 5 Turns 

Turn Roll 2DD Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 2 and 5 2 0 + 2 = 2 2 2 < 5. Pick 2 and add it to the previous score. 

2 0 and 7 0 2 + 0 = 2 2 0 < 7. Pick 0 and add it to the previous score. 

3 1 and 5 1 2 + 1 = 3 3 1 < 5. Pick 1 and add it to the previous score. 

4 3 and 6 3 3 + 3 = 6 6 3 < 6. Pick 3 and add it to the previous score. 

5 4 and 9 4 6 + 4 = 10 10 4 < 9. Pick 4 and add it to the previous score. 

Go for Low Game final score: 10 

 
Try for High and Go for Low games have easy strategies. Use the same strategy every turn.  
 

¶ Try for High strategy: Roll 2DD, pick the greater (or equal) die, and add it to your score. 

¶ Go for Low strategy: Roll 2DD, pick the lesser (or equal) die, and add it to your score. 
 
OK for 1st-graders? These games reinforce addition of 1-digit numbers, adding 1-digit numbers to 2-digit 
numbers, greater than, less than, and equal to. When we play with 1st-graders, they may use base-10 
unit cubes and rods as a ΨcalculatorΩ to calculate and keep track of their scores. Soon, they abandon the 
base-10 blocks, and use mental arithmetic or paper-and-pencil arithmetic to update their scores.  
 
Table 31 shows a 5-turn Hit the Target game using new 2DD rolls ς not the same 2DD rolls as the Try for 
High game shown in Table 29 and the Go for Low game shown in Table 30. 
 

Table 31. Roll, Pick, and Add Using 2DD. Hit the Target Game, 5 Turns, Target = 20 

Turn Roll 2DD Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 0 and 6 6 0 + 6 = 6 6 Why 6? On target? High? Low? 

2 2 and 4 2 6 + 2 = 8 8 Why 2? On target? High? Low? 

3 6 and 6 6 8 + 6 = 14 14 On target? High? Low? 

4 3 and 9 3 14 + 3 = 17 17 Why 3? On target? High? Low?  

5 5 and 7 5 17 + 5 = 22 22 Missed the target by 2. 

Hit the Target game. Target = 20. Final score = 22. Missed the target by 2. Close! 
Hey! Close is good. The target was 20 and we got 22. We missed the target by only 10%. 

 
On target? Our strategy: desired on-target scores in turns 1 to 4 are 4, 8, 12, and 16. If we are high or 
low, we try to get on-target next turn.  
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Our Hit the Target strategy: Roll 2DD and pick the die that is better for keeping us on target or near on 
target. Tables 32 and 33 show 5-turn Hit the Target games with target = 20.  
 

Table 32. Roll, Pick, and Add Using 2DD. Hit the Target Game, 5 Turns, Target = 20 
Desired on-target scores: 4, 8, 12, 16, 20 [Unlikely!] 

Turn Roll 2DD Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 2 and 9 2 0 + 2 = 2 2 Not on target. Low by 2. 

2 3 and 7 7 2 + 7 = 9 9 Not on target. High by 1. 

3 4 and 4 4 9 + 4 = 13 13 Doubles. Pick either die. Not on target. High by 1. 

4 0 and 7 5 13 + 0 = 13 13 Not on target. Low by 3. 

5 6 and 9 6 13 + 6 = 19 19 Lucky roll! Missed the target by 1. 

Hit the Target game. Target = 20. Final score = 19. Missed the target by 1. Close! 

 

Table 33. Roll, Pick, and Add Using 2DD. Hit the Target Game, 5 Turns, Target = 20 
Desired on-target scores: 4, 8, 12, 16, 20 [Unlikely!] 

Turn Roll 2DD Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 0 and 6 6 0 + 6 = 6 6 Not on target. High by 2. 

2 4 and 5 4 6 + 4 = 10 10 Not on target. High by 2. 

3 1 and 9 1 10 + 1 = 11 11 Not on target. Low by 1. 

4 1 and 4 4 11 + 1 =15 15 Not on target. Low by 1. 

5 2 and 5 5 15 + 5 = 20 20  Right on! We hit the target. 

Hit the Target game. Target = 20. Final score = 20. We hit the target. 

 
We wonder: If we play 100 5-turn Hit the Target games with target = 20: 
 

¶ How many times might we hit the target?  

¶ How many times might we miss the target by 1? (score = target + 1 or score = target ς 1)? 

¶ How many times might we miss the target by 2? (score = target + 2 or score = target ς 2)? 
 
Your Turn  Experiment and collect data. Have your students play 100 5-turn Hit the Target games. 
 

1. How many games hit the target?  
2. How many games missed the target by 1?  
3. How many games missed the target by 2?  
4. How many games missed the target by 3?  
5. Et cetera, et cetera. 

 
Collect data, make a histogram, make a frequency distribution, et cetera, et cetera.  



Play Together, Learn Together  PTLT-Roll-Pick-Add-Dice-Games 

35 
 

Tables 34, 35, and 36 display 5-turn Hit the Target Games with target = 25. On target scores: 5 in turn 1, 
10 in turn 2, 15 in turn 3, 20 in turn 4, and 25 in turn 5. [5 + 5 + 5 + 5 = 5 =25.] 
 

Table 34. Roll, Pick, and Add Using 2DD. Hit the Target Game, 5 Turns, Target = 25 

Turn Roll 2DD Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 5 and 8 5 0 + 5 = 5 5 On target. 

2 8 and 9 8 5 + 8 = 13 13 Not on target. High by 3. 

3 6 and 7 6 13 + 6 = 19 19 Not on target. High by 4. 

4 2 and 9 2 19 + 2 = 21 21 Not on target. High by 1. 

5 5 and 7 5 21 + 5 = 26 26 Close! Missed by 1. 

Hit the Target game. Target = 25. Final score = 26. Missed the target by 1. 
Our score is 104% of the target. We missed the target by 4%. Hey! Not too shabby. 

 

Table 35. Roll, Pick, and Add Using 2DD. Hit the Target Game, 5 Turns, Target = 25 

Turn Roll 2DD Pick Add to score Score Notes (Target = 25) 

    0 Begin the game. Set the score to zero. 

1 3 and 8 3 0 + 3 = 3 3 Not on target. Low by 2. 

2 4 and 4 4 3 + 4 = 7 7 Not on target. Low by 3. 

3 4 and 8 8 7 + 8 = 15 15 On target.  

4 2 and 6 6 15 + 6 = 21 21 Not on target. High by 1. 

5 0 and 9 0 21 + 0 = 21 21 Groan. Missed the target by 4. 

Hit the Target game. Target = 25. Final score = 21. Missed the target by 4. 
Our score is 84% of the target. We missed the target by 16%. 

 

Table 36. Roll, Pick, and Add Using 2DD. Hit the Target Game, 5 Turns, Target = 25 

Turn Roll 2DD Pick Add to score Score Notes (Target = 25) 

    0 Begin the game. Set the score to zero. 

1 4 and 5 5 0 + 5 = 5 5 On target. 

2 3 and 9 3 5 + 3 = 8 8 Not on target. Low by 2. 

3 3 and 8 8 8 + 8 = 16 16 Not on target. High by 1. 

4 1 and 2 2 16 + 2 = 18 18 Not on target. Low by 2. 

5 2 and 9 9 18 + 9 = 27 27 Missed the target by 2. 

Hit the Target game. Target = 25. Final score = 27. Missed the target by 2. 
Our score is 108% of the target. We missed the target by 8%. 

 
What is the probability of getting a 5 in turn 1?  
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Abracadabra! We wave our magic wand (acquired in Diagon Alley) and capriciously contrive the 
outrageously unlikely game shown in Table 37, ƛƴ ǿƘƛŎƘ ǿŜ ŀǊŜ Ψƻƴ ǘŀǊƎŜǘΩ ŜǾŜǊȅ ǘǳǊƴ.  
 

Table 37. Magically contrived Hit the Target Game, 5 Turns, Target = 20. On target every turn. 

Turn Roll 2DD Pick Add to score Score Notes (Target = 25) 

    0 Begin the game. Set the score to zero. 

1 0 and 4 4 0 + 4 = 4 4 On target. 

2 3 and 4 4 4 + 4 = 8 8 On target. 

3 5 and 4 4 8 + 4 = 12 12 On target. 

4 4 and 4 4 12 + 4 = 16 16 On target. 

5 7 and 4 4 16 + 0 = 20 20 We hit the target, thanks to our magic wand. 

Hit the Target game. Target = 20. Final score = 20. We were on target every turn, and hit the target. 
This is not a real game. We used our Diagon Alley magic wand each turn to get a 4. 

 
A 4 on every turn? Not likely. The probability of rolling 2DD and getting a 4 is 19/100 (more about that 
down yonder). The probability of rolling 2DD five times and getting a 4 each time is ς well, ƭŜǘΩǎ 
calculate. 
 

¶ Turn 1. Probability that outcome = 4 is 19/100. [0.19 or 19%] 
 

¶ Turns 1 and 2. Probability that a 4 occurs on both turns is (19/100)(19/100) = 361/10000 
[0.0361 or 3.61%] 
 

¶ Turns 1, 2, and 3. Probability that a 4 occurs on all three turns is 
(19/100)(19/100)(19/100) = 6859/1000000. [0.006859, about 0.69%, less than 1%] 
 

¶ Turns 1, 2, 3, and 4.  Probability that a 4 occurs on all four turns is 
(19/100)(19/100)(19/100)(19/100) = 130321/100000000. [0.00130321. Approximately 0.13%] 
 

¶ Turns 1, 2, 3, 4, and 5. Probability that a 4 occurs on all five turns is 
(19/100)(19/100)(19/100(19/100)(19/100) = 2476099/10000000000.  
[0.0002476099. Approximately 0.025%]  

 
The probability of rolling 2DD five times and getting a 4 each time is 2476099/10000000000.  
In decimal, 0.0002476099. Approximately 0.00025. In percent, approximately 0.025%.  
 

¶ About 0.025%. If an outcome occurs once in 4000 events, it occurs in 0.025% of the 4000 events. 
 
Roll 2DD 1,000,000 times. We think that a 4 will pop up about 1,000,000 x 0.00025 = 250 times, give or 
take a few. Do you agree?  
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DD Probabilities and Statistics | TOC 
 
 
A digit die (DD) is a die with 10 faces numbered 0 through 9. Possible outcomes are 0, 1, 
2, 3, 4, 5, 6, 7, 8, and 9. The outcomes of a well-designed DD (fair DD) are equally 
probable. The probability of occurrence of each outcome is 1/10. 

 
 

PPP  

In previous chapters called D6 Probabilities and Statistics and Roll, Pick, and 
Add 2D6 Probabilities and Statistics, we calculated 1D6 and 2D6 probabilities 
and statistics. In this chapter, we will pose many questions, but few answers, 
for 1DD and 2DD probabilities and statistics.  

PPP  

 
 

Your Turn Complete Table 38 showing the 10 possible 1DD outcomes and their probabilities.   
 

Table 38. 1DD Outcomes and Their Probabilities 

Outcome 
Probability 

fraction 
Probability 

decimal 
Probability 

percent 
Game Master comments 

0 1/10 0.1 10% There are 10 possible outcomes. 

1 1/10 0.1 10% The outcomes are equally probable. 

2 1/10 0.1 10%  

3     

4     

5     

6     

7     

8     

9     

Totals 1 1.0 100% If not 1, 1.0, and 100% - oops ς rethink. 

 
Calculate the mean possible outcome. Because the possible outcomes are equally probable, the mean 
possible outcome is equal to the sum of the possible outcomes divided by the number of outcomes. 
 

¶ Mean possible outcome = (sum of possible outcomes) / (number of possible outcomes) 
 
What is the mean of the 10 possible outcomes? Is this mean a possible 1DD outcome? Can you roll it? 
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Roll 1DD. What is the expected value (EV) of the outcome? To calculate the expected value, use the data 
in your Table 38.  
 

¶ Multiply each of the 10 possible outcomes by its probability. 
 

¶ Add the 10 products of outcomes and their probabilities.  
 

¶ Expected value = sum of (possible outcome times probability of outcome) for all 10 outcomes. 
 

¶ Expected value https://en.wikipedia.org/wiki/Expected_value  
 
We did all this stuff for 1D6 in the chapter D6 Probabilities and Statistics. Your turn to do it for 1DD. 
 
Roll 1DD twice (1st roll, 2nd roll). 
 

The probability that both outcomes are 0 (1st roll = 0, 2nd roll = 0) is (1/10)(1/10) = 1/100 
The probability that both outcomes are 1 (1st roll = 1, 2nd roll = 1) is (1/10)(1/10) = 1/100 
The probability that both outcomes are 2 (1st roll = 2, 2nd roll = 2) is (1/10)(1/10) = 1/100 
 
What is the probability that both outcomes are 3 (1st roll = 3, 2nd roll = 3)? __________________ 
 
What is the probability that both outcomes are 4 (1st roll = 4, 2nd roll = 4)? __________________ 
 
What is the probability that both outcomes are 5 (1st roll = 5, 2nd roll = 5)? __________________ 
 
What is the probability that both outcomes are 6 (1st roll = 6, 2nd roll = 6)? __________________ 
 
What is the probability that both outcomes are 7 (1st roll = 7, 2nd roll = 7)? __________________ 
 
What is the probability that both outcomes are 8 (1st roll = 8, 2nd roll = 8)? __________________ 
 
What is the probability that both outcomes are 9 (1st roll = 9, 2nd roll = 9)? __________________ 

 
Roll 1DD three times (1st roll, 2nd roll, 3rd roll). What is the probability that all three outcomes are 
 
equal (1st roll = 2nd roll = 3rd roll)? _______________________________________________________ 

Roll 1DD four times (1st roll, 2nd roll, 3rd roll, 4th roll). What is the probability that all four outcomes  
 
are equal (1s roll = 2nd roll = 3rd roll = 4th roll)? _____________________________________________ 
 

Et cetera, et cetera. Five times, six times, seven times, eight times, nine times.  

 

  

https://en.wikipedia.org/wiki/Expected_value
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We used our TI-упΩǎ randInt operation to simulate rolling 1DD 100 times. Here are the 100 outcomes. 
This is a sample of 100 1DD rolls. 
 
 1 8 6 3 0  9 8 8 3 9  8 7 6 8 2  5 4 3 8 1  

 5 0 0 7 4  3 2 1 5 5  4 5 0 6 5  1 0 3 6 7  

 9 4 2 3 6  1 3 3 8 3  2 5 5 8 1  9 5 4 1 7  

 4 7 9 3 7  9 0 4 8 6  3 5 5 9 2  1 2 5 0 0  

 8 4 2 8 8  6 2 1 4 5  7 4 6 5 3  5 6 7 0 8  

This is a sample of 100 1DD rolls. If 
you roll 1DD 100 times, you will 
get another sample, your sample. 
 
 

 
 
Iƻǿ Ƴŀƴȅ лǎ ŘƛŘ ǿŜ ΨǊƻƭƭΩΚ Iƻǿ Ƴŀƴȅ мǎΚ Iƻǿ many 2s? ς and so on ς how many 9s did we roll? We 
counted the frequency (number of occurrences) of each outcome and began a primitive histogram of 
the outcomes and their frequencies. Histogram https://en.wikipedia.org/wiki/Histogram. Recall that we 
made a 1D6 histogram in the chapter D6 Probabilities and Statistics. 
 

Your Turn. Complete the histogram below showing the frequency of occurrence of each outcome in the 
sample of 100 1DD rolls above. Each x is one outcome. We began the histogram for outcomes 0, 1, 2, 
and 3. On the right of each row of outcomes, we put the number of outcomes in that row. Complete the 
histogram for outcomes 4, 5, 6, 7, 8 and 9.  
 
 0:  xxxxxxxxx          9 

 1:  xxxxxxxxx          9 

 2:  xxxxxxxx           8 

 3:  xxxxxxxxxxx      11 

 4:  

 5:  

 6:  

 7:  

 8:  

 9:  

 Total number of rolls: 100    

 
 

PPP  

Rolling dice and playing dice games is a great way to generate and collect data 
to use in learning and teaching statistics. Roll dice, play game, have fun, collect 
data, calculate statistics. What is the range of our 100 1DD outcomes? What is 
the mode? What is the mean? The median? The 1st quartile? The 3rd quartile? 

Roll 1DD 100 times and collect your sample of 100 1DD rolls. The statistics on 
your sample will likely be different than the statistics on our sample.  

PPP  

 

https://en.wikipedia.org/wiki/Histogram
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Your Turn. Complete Table 39 below. It is a frequency distribution of the 100 1DD rolls shown above. 
Use your histogram of the 100 1DD rolls (above) to complete the Frequency column and the three 
Experimental Probability  columns.   
 

Table 39. Frequency Distribution of 100 1DD Rolls 
https://en.wikipedia.org/wiki/Frequency_distribution 

Outcome Frequency 
Experimental probability (empirical probability) 

https://en.wikipedia.org/wiki/Empirical_probability  

   

  fraction decimal percent 

0 9 9/100 0.09 9% 

1 9 9/100 0.09 9% 

2 8 8/100 0.09 8% 

3 11 11/100 0.11 11% 

4     

5     

6     

7     

8     

9     

Totals     

 
Use the data in the frequency distribution (Table 39) to calculate the mean outcome of the sample of 
100 1DD rolls. Multiply each outcome by its frequency, add those products, and then divide the sum of 
the products by the total number of outcomes (100). 
 

¶ Mean outcome = sum of (outcome x frequency) / 100 
 
The mean outcome of this sample of 100 1DD dice rolls might differ from the mean of the possible 
outcomes  
 
Roll 1DD: Mean of possible outcomes = (0 + 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9)/10 = 4.5 
 
This sample of 100 1DD rolls (Table 39). Experimental mean = __________   

https://en.wikipedia.org/wiki/Frequency_distribution
https://en.wikipedia.org/wiki/Empirical_probability


Play Together, Learn Together  PTLT-Roll-Pick-Add-Dice-Games 

41 
 

Roll, Pick, and Add 2DD Probabilities and Statistics | TOC 
 
Your Turn. Complete Table 40. It shows the possible outcomes rolling 2DD. There are 
100 possible outcomes. The outcomes are shown as ordered pairs: die 1, die 2.  
 

¶ Example: 2, 3. die 1 = 2, die2 = 3.  

¶ Example: 3, 2. die1 = 3, die2 = 2.  

 

Table 40. Roll 2DD: 100 Possible outcomes (die 1, die 2)  

die мҨ die 2   0 1 2 3 4 5 6 7 8 9 

0 0, 0 0, 1 0, 2 0, 3 0, 4 0, 5 0, 5 0, 7 0, 8 0, 9 

1 1, 0 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6 1, 7 1, 8 1, 9 

2 2, 0 2, 1 2, 2 2, 3 2, 4 2, 5 2, 6 2, 7 2, 8 2, 9 

3 3, 0 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6 3, 7 3, 8 3, 9 

4           

5           

6           

7           

8           

9           

 
Gaze upon your Table 40 and answer these questions: 
 

Q 01. In how many outcomes does 0 occur on die1 or die2 or both? ________ 

Q 02. In how many outcomes does 1 occur on die1 or die2 or both? ________  

Q 03. In how many outcomes does 2 occur on die1 or die2 or both? ________  

Q 04. In how many outcomes does 3 occur on die1 or die2 or both? ________  

Q 05. In how many outcomes does 4 occur on die1 or die2 or both? ________  

Q 06. In how many outcomes does 5 occur on die1 or die2 or both? ________  

Q 07. In how many outcomes does 6 occur on die1 or die2 or both? ________  

Q 08. In how many outcomes does 7 occur on die1 or die2 or both? ________  

Q 09. In how many outcomes does 8 occur on die1 or die2 or both? ________ 

Q 10. In how many outcomes does 9 occur on die1 or die2 or both? ________ 
 

Here is a paucity of answers from our Table 40: Q 03: 19 Q 06: 19 Q 09: 19 
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The 100 outcomes in Table 40 are equally probable. The probability of occurrence of each and every 
outcome is 1/100. 
 

¶ Outcome 0, 0 occurs once in 100 possible outcomes. Probability of occurrence = 1/100. 
 

¶ Outcome 2, 3 occurs once in 100 possible outcomes. Probability of occurrence = 1/100. 
 

¶ Outcome 3, 2 occurs once in 100 possible outcomes. Probability of occurrence = 1/100. 
 
Note that 2, 3 (die1 = 2, die2 = 3) and 3, 2 (die1 = 3, die2 = 2) are different outcomes. 
 
Table 40 shows 100 possible different outcomes. The probability of occurrence of each and every 
possible outcome is 1/100.  
 
 
Consult your Table 40 and answer these questions: 
 

Q 00. Roll 2DD. What is the probability that at least one die is 0? ________________________ 

Q 01. Roll 2DD. What is the probability that at least one die is 1? ________________________ 

Q 02: Roll 2DD. What is the probability that at least one die is 2? ________________________ 

Q 03. Roll 2DD. What is the probability that at least one die is 3? ________________________ 

Q 04. Roll 2DD. What is the probability that at least one die is 4? ________________________ 

Q 05. Roll 2DD. What is the probability that at least one die is 5? ________________________ 

Q 06. Roll 2DD. What is the probability that at least one die is 6? ________________________ 

Q 07. Roll 2DD. What is the probability that at least one die is 7? ________________________ 

Q 09. Roll 2DD. What is the probability that at least one die is 8? ________________________ 

Q 09. Roll 2DD. What is the probability that at least one die is 9? ________________________ 
 

A dearth of answers from our Table 40: Q 02: 19/100 Q 05: 19/100 Q 08: 19/100 
 

Our Table 40 has 100 different outcomes. The outcomes are equally probable. Each outcome has a 
probability of occurrence equal to 1/100. In 19 outcomes, at least one die is 1. The probability of 
occurrence of 1 is 19 times 1/100 = 19/100. 
 

¶ Roll 2DD: Probability of occurrence of 1 = 19(1/100) = 19/100. 

 

¶ Roll 2DD: Probability of occurrence of 1 =
1 19

19
100 100
Ö =  . 
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Roll, Pick, and Add Try for High. Roll 2DD and pick the greater (or equal) die:  
 

Your Turn Complete Table 41. It shows the possible outcomes of rolling 2DD and picking the greater (or 
equal) die. Do you see any patterns? 
 

Table 41. Try for High Outcomes. Roll 2DD and Pick the Greater (or equal) Die.  

die мҨ die 2   0 1 2 3 4 5 6 7 8 9 

0 0 1 2 3 4 5 6 7 8 9 

1 1 1 2 3 4 5 6 7 8 9 

2 2 2 2 3 4 5 6 7 8 9 

3 3 3 3 3 4 5 6 7 8 9 

4           

5           

6           

7           

8           

9           

 
Table 41 has 100 possible outcomes. In your Table 41:  

 
Q 00. How many times does 0 occur? ______ 

Q 01. How many times does 1 occur? ______ 

Q 02. How many times does 2 occur? ______ 

Q 03. How many times does 3 occur? ______ 

Q 04. How many times does 4 occur? ______ 

Q 05. How many times does 5 occur? ______ 

Q 06. How many times does 6 occur? ______ 

Q 07. How many times does 7 occur? ______ 

Q 08. How many times does 8 occur? ______ 

Q 09. How many times does 9 occur? ______ 
 

Here is a scantiness of answers from our Table 41: Q 02: 5 Q 05:11 Q 09: 19 
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Your Turn Complete the histogram (below) showing the number of occurrences of each outcome in 
your Table 41. Each x is one outcome.   
 
 0:  x                      1  

 1:                       

 2:                     

 3:  xxxxxxx                7  

 4:   

 5:   

 6:  

 7:  xxxxxxxxxxxxxxx       15  

 8:  

 9:                         

 Total number of rolls:  100    

 
 

Your Turn Complete Table 42. It is a frequency distribution of Try for High possible outcomes, their 
frequencies (number of occurrences), and their probabilities of occurrence.  
 

Table 42. Try for High Frequency Distribution. Roll 2DD and Pick the Greater (or equal) Die  

Outcome Frequency  Probability of occurrence 

  fraction decimal percent 

0 1 1/100 0.01 1% 

1     

2     

3 7 7/100 0.07 7% 

4     

5     

6     

7 15 15/100 0.15 15% 

8     

9     

Totals 100 100/100 1.00 100% 

 



Play Together, Learn Together  PTLT-Roll-Pick-Add-Dice-Games 

45 
 

Roll 2DD and pick the greater (or equal) die. What is the mean possible outcome? Use your completed 
frequency distribution table (Table 42) to calculate the mean possible outcome.  
 

¶ Mean possible outcome = [sum of (possible outcome x frequency)] /  (total number of outcomes) 
 
The outcomes are not equally probable. What are the probabilities of the possible outcomes? Show 
each probability as a fraction, as we do for the probabilities of occurrence of 0, 3, and 7. 

 
Q 00. What is the probability of occurrence of 0? 1/100 

Q 01. What is the probability of occurrence of 1? ____________ 

Q 02. What is the probability of occurrence of 2? ____________ 

Q 03. What is the probability of occurrence of 3? 7/100 

Q 04. What is the probability of occurrence of 4? ____________ 

Q 05. What is the probability of occurrence of 5? ____________ 

Q 06. What is the probability of occurrence of 6? ____________ 

Q 07. What is the probability of occurrence of 7? 15/100 

Q 08. What is the probability of occurrence of 8? ____________ 

Q. 09. What is the probability of occurrence of 9? ____________ 

The sum of the above probabilities must be equal to 1. Is the sum equal to 1? If not, rethink. 
 
 
What is the expected value (EV) of a Try for High outcome? Is the expected value a possible outcome? 

 

¶ Expected value https://en.wikipedia.org/wiki/Expected_value  
 

¶ EV = sum of (outcome x probability of occurrence) 
 

¶ EV = 0(1/100) + 1(3/100) + 2(5/100) + et cetera, et cetera 
 
We used our Table 42 to calculate the expected value. Our answer is one of the following. Which one? 
 

a. 4.5 
b. 3.85 
c. 5 
d. 6.15 
e. 6.28 

 
Roll 1DD. Mean possible outcome = 4.5. Expected value = 4.5. 
 
Roll 2DD and pick the greater (or equal) die. Mean possible outcome = _________. EV = __________. 
 
  

https://en.wikipedia.org/wiki/Expected_value
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Roll, Pick, and Add Go for Low. Roll 2DD and pick the lesser (or equal) die. 
 

Your Turn. Complete Table 43. It shows the possible outcomes of rolling 2DD and picking the lesser (or 
equal) die. Do you see any patterns? 
 

Table 43. Go for Low Outcomes. Roll 2DD and Pick the Lesser (or equal) Die.  

die мҨ die 2   0 1 2 3 4 5 6 7 8 9 

0 0 0 0 0 0 0 0 0 0 0 

1 0 1 1 1 1 1 1 1 1 1 

2 0 1 2 2 2 2 2 2 2 2 

3 0 1 2 3 3 3 3 3 3 3 

4           

5           

6           

7           

8           

9           

 
Table 43 has 10 possible Go for Low outcomes: 0, 1, 2, 3, 4, 5, 6, 7, 8, and 9. Most of these outcomes 
occur more than once.  In your Table 43, how many times does each possible outcome occur?  

 
Q 00. How many times does 0 occur? ______ 

Q 01. How many times does 1 occur? ______ 

Q 02. How many times does 2 occur? ______ 

Q 03. How many times does 3 occur? ______ 

Q 04. How many times does 4 occur? ______ 

Q 05. How many times does 5 occur? ______ 

Q 06. How many times does 6 occur? ______ 

Q 07. How many times does 7 occur? ______ 

Q 08. How many times does 8 occur? ______ 

Q 09. How many times does 9 occur? ______ 

Q 10. What is the total number of outcomes in Table 43? ______ 
 

Here is a scintilla of answers from our Table 43: Q 02: 15 Q 05: 9  
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Your Turn. Complete the histogram (below) showing the number of occurrences of each outcome in 
your Table 43. Each x is one outcome.   
 
 0:  xxxxxxxxxxxxxxxxxxx    19  

 1:  xxxxxxxxxxxxxxxxx      17  

 2:  xxxxxxxxxxxxxxx        15  

 3:  xxxxxxxxxxxxx          13  

 4:   

 5:   

 6:  

 7:  

 8:  

 9:                         

 Total number of rolls:   100    

 
 

Your Turn. Complete Table 44. It is a frequency distribution of Go for Low possible outcomes, their 
frequencies (number of occurrences), and their probabilities of occurrence. 
 

Table 44. Go for Low Frequency Distribution. Roll 2DD and Pick the Lesser (or equal) Die  

Outcome Frequency  Probability of occurrence 

  fraction decimal percent 

0 19 19/100 0.19 19% 

1    17% 

2    15% 

3 13 13/100 0.13 13% 

4     

5     

6     

7 5 5/100 0.05 5% 

8     

9     

Totals     
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What is the mean possible outcome? Use your completed frequency distribution table (Table 44) to 
calculate the mean possible outcome.  
 

¶ Mean possible outcome = [sum of (possible outcome x frequency)] /  (total number of outcomes) 
 
The outcomes are not equally probable. What are the probabilities of the possible outcomes? Show 
each probability as a fraction, as we do for the probabilities of occurrence of 3 and 7. 

 
Q 00. What is the probability of occurrence of 0? ____________ 

Q 01. What is the probability of occurrence of 1? ____________ 

Q 02. What is the probability of occurrence of 2? ____________ 

Q 03. What is the probability of occurrence of 3? 13/100 

Q 04. What is the probability of occurrence of 4? ____________ 

Q 05. What is the probability of occurrence of 5? ____________ 

Q 06. What is the probability of occurrence of 6? ____________ 

Q 07. What is the probability of occurrence of 7? 5/100 

Q 08. What is the probability of occurrence of 8? ____________ 

Q. 09. What is the probability of occurrence of 9? ____________ 

The sum of the probabilities must be equal to 1. Is the sum equal to 1? If not ς oops ς rethink. 
 
What is the expected value (EV) of a 2DD Go for Low outcome? Is the expected value a possible 
outcome of a 2DD roll? 

 

¶ Expected value https://en.wikipedia.org/wiki/Expected_value  
 

¶ EV = sum of (outcome x probability of occurrence) 
 

¶ EV = 0(19/100) + 1(17/100) + 2(15/100) + et cetera, et cetera 
 
Roll 2DD and pick the lesser (or equal) die. We used our Table 44 to calculate the expected value (EV). 
Our answer is one of the following. Which one?  
 

a. 3.14 
b. 3.85 
c. 4.5 
d. 5 
e. 6.15 

 
Roll 1DD. Mean of the possible outcomes = 4.5. Expected value = 4.5. 
 
Roll 2DD and pick the lesser (or equal) die. Mean possible outcome = _________. EV = __________. 
 

 

https://en.wikipedia.org/wiki/Expected_value
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Your Turn: Summarize 1DD and 2DD Roll, Pick, and Add probabilities 
 
Roll 1DD 
 

1. The possible outcomes are _____________________________________________________. 
 

2. The mean possible outcome is ___________. 
 

3. The expected value (EV) is ____________. 
 

4. Investigation. Roll 1DD many times (100, 1000, or more). Calculate the experimental mean 
outcome: add the outcomes and divide the sum by the number of outcomes. Is the 
experimental mean equal to or close to the 1DD expected value?  

 
2DD Try for High. Roll 2DD and pick the greater (or equal) die. 
 

1. The possible outcomes are ______________________________________________________. 
 

2. The mean possible outcome is ____________. 
 

3. The expected value (EV) is ____________. 
 

4. Investigation. Roll 2DD many times (100, 1000, or more) and pick the greater (or equal) die each 
time. Calculate the experimental mean outcome: add the outcomes and divide the sum by the 
number of outcomes. Is the experimental mean equal to or close to the expected value? 

 
2DD Go for Low. Roll 2DD and pick the lesser (or equal) die. 
 

1. The possible outcomes are ______________________________________________________. 
 

2. The mean possible outcome is ____________. 
 

3. The expected value (EV) is ____________. 
 

4. Investigation. Roll 2DD many times (100, 1000, or more) and pick the lesser (or equal) die each 
time. Calculate the experimental mean outcome: add the outcomes and divide the sum by the 
number of outcomes. Is the experimental mean equal to or close to the expected value? 

 
2DD Try for High (TFH) Plus Go for Low (GFL) Alakazams: 
 

1. Add the 2DD TFH and 2DD GFL mean possible outcomes. The sum is ____________. 
 

2. Add the 2DD TFH and 2DD GFL expected values. The sum is ____________. 
 

3. Calculate the mean of 2DD TFH and 2DD GFL. The mean is ____________ 
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Roll Dice, Collect Data, Calculate Statistics | TOC 
 
Explore, experiment, investigate. Roll dice many times, collect data, calculate statistics. We think 
that this is a great cooperative alakazam for your mathemagicians, also known as students. 
 
Roll 1D6 experiment. Roll 1D6 100 times. This is a statistical sample. The sample size is 100 1D6 rolls. 

Sample (statistics) https://en.wikipedia.org/wiki/Sample_(statistics)  
 

¶ Possible outcomes: 1, 2, 3, 4, 5, and 6. Possible outcomes are equally probable. 

¶ Count the frequency of occurrence of each outcome. 

¶ Make a histogram of the data showing the number of occurrences of each outcome. 

¶ Construct a frequency distribution of the outcomes, their frequencies, and the experimental 
probability of each outcome.  

¶ Calculate the range, mode, median, and mean of this sample. 

¶ Compare the mean of this sample of 100 1D6 rolls to the mean of the 1D6 possible outcomes, 
which you may recall, is 3.5.  

¶ Compare the mean of this sample to the 1D6 expected value, which is, you know, 3.5. 

¶ Repeat the experiment one or more times and compare the experimental samples. 
 
2D6 Try for High experiment. Roll 2D6 100 times and pick the greater (or equal) die on each roll. 
 

¶ Possible outcomes: 1, 2, 3, 4, 5, and 6. Possible outcomes are not equally probable. 

¶ Count the frequency of occurrence of each outcome. 

¶ Make a histogram of the data showing the number of occurrences of each outcome. 

¶ Construct a frequency distribution of the outcomes, their frequencies, and the experimental 
probability of each outcome. 

¶ Calculate the range, mode, median, and mean of the sample. 

¶ Compare the mean of this sample to the theoretical 2D6 Try for High mean (4 17/36 º 4.472). 

¶ Compare the mean of this sample to the 2D6 Try for High expected value (4 17/36 º 4.472). 

¶ Repeat the experiment one or more times and compare the experimental samples. 
 
2D6 Go for Low experiment. Roll 2D6 100 times and pick the greater (or equal) die on each roll. 
 

¶ Possible outcomes: 1, 2, 3, 4, 5, and 6. The possible outcomes are not equally probable.  

¶ Count the frequency of occurrence of each outcome. 

¶ Make a histogram of the data showing the number of occurrences of each outcome. 

¶ Construct a frequency distribution of the outcomes, their frequencies, and the experimental 
probability of each outcome. 

¶ Calculate the range, mode, median, and mean of the sample. 

¶ Compare the mean of this sample to the theoretical 2D6 Go for Low mean (2 19/36 º 2.528). 

¶ Compare the mean of this sample to the 2D6 Go for Low expected value (2 19/36 º 2.528). 

¶ Repeat the experiment one or more times and compare the experimental samples. 
 
We suggested a sample size of 100 rolls. More is better. Your classroom with N investigators can make 
many rolls. Go for a sample of 1000 rolls!  
  

https://en.wikipedia.org/wiki/Sample_(statistics)
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Yeah! You and your students can run dice experiments, collect data, and calculate statistics  

Roll 1DD experiment. Roll 1DD 100 times. This is a statistical sample. The sample size is 100 1DD rolls. 

Sample (statistics) https://en.wikipedia.org/wiki/Sample_(statistics)  
 

¶ Possible outcomes: 0, 1, 2, 3, 4, 5, 6, 7, 8, and 9. Outcomes are equally probable. 

¶ Count the frequency of occurrence of each outcome. 

¶ Make a histogram of the data showing the number of occurrences of each outcome. 

¶ Construct a frequency distribution of the outcomes, their frequencies, and the experimental 
probability of each outcome. 

¶ Calculate the range, mode, median and mean of the sample. 

¶ Compare the mean of this sample of 100 1DD rolls to the mean of 1DD possible outcomes, 
which you may recall, is 4.5.  

¶ Compare the mean of this sample to the 1DD expected value. Might it be 4.5? 

¶ Repeat the experiment one or more times and compare the experimental samples. 
  
2DD Try for High experiment. Roll 2DD 100 times and pick the greater (or equal) die on each roll. 
 

¶ Possible outcomes: 0, 1, 2, 3, 4, 5, 6, 7, 8, and 9. Outcomes are not equally Probable. 

¶ Count the frequency of occurrence of each outcome. 

¶ Make a histogram of the data showing the number of occurrences of each outcome. 

¶ Construct a frequency distribution of the outcomes, their frequencies, and the experimental 
probability of each outcome. 

¶ Calculate the range, mode, median, and mean of the sample. 

¶ Compare the mean of this sample to the theoretical 2DD Try for High mean (6.15). 

¶ Compare the mean of this sample to the 2DD Try for High expected value (6.15). 

¶ Repeat the experiment one or more times and compare the experimental samples. 
 
2DD Go for Low experiment. Roll 2DD 100 times and pick the lesser (or equal) die on each roll. 
 

¶ Possible outcomes: 0, 1, 2, 3, 4, 5, 6, 7, 8, and 9. Outcomes are not equally probable. 

¶ Count the frequency of occurrence of each outcome. 

¶ Make a histogram of the data showing the number of occurrences of each outcome. 

¶ Construct a frequency distribution of the outcomes, their frequencies, and the experimental 
probability of each outcome. 

¶ Calculate the range, mode, median, and mean of the sample. 

¶ Compare the mean of this sample to the theoretical 2DD Go for Low mean (2.85). 

¶ Compare the mean of this sample to the 2DD Go for Low expected value (2.85). 

¶ Repeat the experiment one or more times and compare the experimental samples. 
 
We suggest a sample size of 100 rolls. It would be bodacious for you to grab a larger sample size. What 
say roll 1,000 times? Or even more times?  
 

PPP  
Conjecture: The more rolls, the more likely that sample statistics will be close to 
theoretical statistics such as mean of the possible outcomes and expected value. 
Your students can cooperate, roll dice, collect data, calculate stats. Serendipity! 

PPP  

https://en.wikipedia.org/wiki/Sample_(statistics)
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Bob thought about rolling 2 digit dice (2DD) 100 times. Thinking about it made him 
sleepy, so he took a nap and dreamed. In his dream, a TI-уп ŘŀƴŎŜŘ ŀƴŘ ǎŀƴƎΣ ά¦ǎŜ ƳŜ 
ǘƻ ǎƛƳǳƭŀǘŜ ǊƻƭƭƛƴƎ ŘƛŎŜΦέ  
 
Bob awoke, leaped out of bed (well, slowly oozed out of bed), grabbed his TI-84, and 
used it to simulate rolling 2DD 100 times. Table 45 displays the 100 2DD rolls. 
  
 

Table 45. 100 2DD Rolls a la TI-84 shown as ordered pairs die1, die2.  [rndInt(0,9,2) ] 

3, 6 3, 8 2, 7 7, 4 3, 0 4, 1 5, 1 1, 4 2,1 7, 8 

6, 9 6, 1 5, 8 5, 5 4, 4 7, 8 9, 0 8, 8 1, 3 1, 3 

8, 3 5, 5 9, 8 5, 0 0, 7 1, 6 9, 9 0, 9 7, 6 4, 5 

3, 6 3, 4 8, 2 3, 8 8, 3 0, 6 7, 3 0, 0 7, 2 4, 1 

6, 0 9, 3 1, 3 1, 3 7, 9 4, 8 9, 5 3, 2 6, 4 1, 4 

8, 6 0, 6 6, 5 8, 6 3, 9 3, 1 6, 6 6, 7 9, 8 7, 0 

3, 2 9, 2 5, 8 7, 0 0, 7 6, 1 1, 9 7, 2 3, 5 4, 7 

6, 1 1, 9 7, 2 3, 5 4, 7 8, 6 4, 3 3, 9 4, 0 4, 8 

5, 6 0, 1 3, 9 8, 2 2, 8 1, 9 2, 5 3, 0 6, 0 9, 6 

2, 8 6, 8 0, 3 1, 9 1, 2 9, 3 0, 1 5, 4 8, 9 3, 2 

 

Your Turn. Table 45 displays 100 2DD rolls. In each roll, there is a greater (or equal) outcome (the right 
stuff for Try for High) and a lesser (or equal) outcome (AOK for Go for Low).   
 

1. Add the 100 greater (or equal) outcomes. TFHsum = ____________.  
 

2. Calculate the mean greater (or equal) outcome. TFHmean = TFHsum/100 = ____________. 
 

3. Compare TFHmean with the theoretical mean when you roll 2DD and pick the greater (or equal) 
outcome (6.15).  

 
4. Compare TFHmean with the expected value when you roll 2DD and pick the greater (or equal) 

outcome. (6.15). 
 
5. Add the 100 lesser (or equal) outcomes. GFLsum = _______________. 

 
6. Calculate the mean lesser (or equal) outcome. GFLmean = GFLsum/100 = ____________. 

 
7. Compare GFLmean with the theoretical mean when you roll 2DD and pick the lesser (or equal) 

outcome (3.85). 
 

8. Compare GFLmean with the expected value when you roll 2DD and pick the lesser (or equal) 
outcome (3.85).  
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PPP  Whoa! Do the stuff on the preceding page before you look at this page. PPP 
 
We thrashed about and did the calculations on the previous page. First we patiently perused Table 45 
and constructed Table 46. It displays the 100 greater (or equal) 2DD rolls in able 45. The data is 
organized in rows (row 1 through row 10) and columns (col 1 through col 10). 
 

Table 46. Try for High. Pick the greater (or equal) die in each 2DD roll in Table 45. 

col  col 1 col 2 col 3 col 4 col 5 col 6 col 7 col 8 col 9 col 10 

row 1 6 8 7 7 3 4 5 4 2 8 

row 2 9 6 8 5 4 8 9 8 3 3 

row 3 8 5 9 5 7 6 9 9 7 5 

row 4 6 4 8 8 8 6 7 0 7 4 

row 5 6 9 3 3 9 8 9 3 6 4 

row 6 8 6 6 8 9 3 6 7 9 7 

row 7 3 9 8 7 7 6 9 7 5 7 

row 8 6 9 7 5 7 8 4 9 4 8 

row 9 6 1 9 8 8 9 5 3 6 9 

row 10 8 8 3 9 2 9 1 5 9 3 

 

Your Turn. Calculate statistics for the 2DD Try for High sample shown in Table 46. 
 

1. Calculate the sum of the 100 outcomes in Table 46. TFHsum = ____________ 
 

2. Calculate the mean of the 100 outcomes in Table 46. TFHmean = ____________ 
 
Suggestions: 
 

¶ Calculate the sum of each row in Table 46. We got 54 for row 1. 

¶ Add the 10 row sums to get the total of the 100 outcomes. 
 

and/or 
 

¶ Calculate the sum of each column in Table 46. We got 66 for column 1. 

¶ Add the 10 column sums to get the total of the 100 numbers. 
 
If the total obtained by calculating row sums and then adding them is the same as the sum obtained by 
calculating column sums and then adding them ς hallelujah!  
 
We added the 100 outcomes in Table 46 twice as described above, first row sums and then column 
sums. Grrr. We got two different answers. There must be a better way. 
 
As we stared at the incompatible results, we glanced upward and ς floating above we saw a bright 
lightbulb (LED, of course) dangling a banner inscribed: Use Excel. 
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!ƘŀΗ ²ŜΩǾŜ Ǝƻǘ ƛǘ! We copied Table 46 into Microsoft ExcelΣ ŀƴŘ ǳǎŜŘ 9ȄŎŜƭΩǎ S (summation) function to 
calculate row sums, column sums, and total sum of the 100 outcomes. Yeah! Hooray for Excel. 
 

Table 47. Excel sums of Try for High data in Table 46: row sums, col sums, and total sum 

col  
row Ҩ 

A B C D E F G H I J 
row sums 
& total 

1 6 8 7 7 3 4 5 4 2 8 54 

2 9 6 8 5 4 8 9 8 3 3 63 

3 8 5 9 5 7 6 9 9 7 5 70 

4 6 4 8 8 8 6 7 0 7 4 58 

5 6 9 3 3 9 8 9 3 6 4 60 

6 8 6 6 8 9 3 6 7 9 7 69 

7 3 9 8 7 7 6 9 7 5 7 68 

8 6 9 7 5 7 8 4 9 4 8 67 

9 6 1 9 8 8 9 5 3 6 9 64 

10 8 8 3 9 2 9 1 5 9 3 67 

col sums 
& total 

66 65 68 65 64 67 64 55 58 58 630 

 
The outcomes shown in Table 46 are the greater (or equal) die of each 2DD dice roll shown in Table 45 
(Try for High picks). 
 

¶ Total sum of the 100 outcomes in Table 46: TFHsum = 630 

¶ Mean of the 100 outcomes in Table 46: TFHmean = TFHsum/100 = 630/100 = 6.30 
 
Compare the mean of this sample (6.30) with the theoretical mean (6.15) and the expected value (6.15) 
when rolling 2DD and picking the greater (or equal) die on each roll. 
 

¶ Theoretical mean = 6.15 

¶ Expected value = 6.15 
 
Compare? How? Calculate the percentage difference of the sample mean (6.30) from the theoretical 
mean (6.15) and the expected value (6.15).  
 

¶ % difference of sample mean (6.30) from theoretical mean (6.15) or expected value (6.15):  

  

¶ 
6.30 6.15

100% 2.4%
6.15

-
³ =   

 
The sample mean is 2.4% more than 1) the theoretical mean and 2) the expected value.  
 
If you roll 2DD 1,000 times and pick the greater (or equal) die each roll, might the sample mean be 
closer to the theoretical mean and expected value? Roll 2DD 1,000 times and find out. 
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Here again is Table 45. It displays our sample of 100 2DD outcomes using our TI-84 to simulate the rolls. 
 

Table 45. 100 2DD Rolls a la TI-84 shown as ordered pairs die1, die2.  [rndInt(0,9,2) ] 

3, 6 3, 8 2, 7 7, 4 3, 0 4, 1 5, 1 1, 4 2,1 7, 8 

6, 9 6, 1 5, 8 5, 5 4, 4 7, 8 9, 0 8, 8 1, 3 1, 3 

8, 3 5, 5 9, 8 5, 0 0, 7 1, 6 9, 9 0, 9 7, 6 4, 5 

3, 6 3, 4 8, 2 3, 8 8, 3 0, 6 7, 3 0, 0 7, 2 4, 1 

6, 0 9, 3 1, 3 1, 3 7, 9 4, 8 9, 5 3, 2 6, 4 1, 4 

8, 6 0, 6 6, 5 8, 6 3, 9 3, 1 6, 6 6, 7 9, 8 7, 0 

3, 2 9, 2 5, 8 7, 0 0, 7 6, 1 1, 9 7, 2 3, 5 4, 7 

6, 1 1, 9 7, 2 3, 5 4, 7 8, 6 4, 3 3, 9 4, 0 4, 8 

5, 6 0, 1 3, 9 8, 2 2, 8 1, 9 2, 5 3, 0 6, 0 9, 6 

2, 8 6, 8 0, 3 1, 9 1, 2 9, 3 0, 1 5, 4 8, 9 3, 2 

 
We wended our way through Table 45, picked the lesser (or equal) die in each 2DD roll, and posted the 
outcomes in Table 48.  
 

Table 48. Go for Low. Pick the lesser (or equal) die in each 2DD roll in Table 45. 

 col 1 col 2 col 3 col 4 col 5 col 6 col 7 col 8 col 9 col 10 

row 1 3 3 2 4 0 1 1 1 1 7 

row 2 6 1 5 5 4 7 0 8 1 1 

row 3 3 5 8 0 0 1 9 0 6 4 

row 4 3 3 2 3 3 0 3 0 2 1 

row 5 0 3 1 1 7 4 5 2 4 1 

row 6 6 0 5 6 3 1 6 6 8 0 

row 7 2 2 5 0 0 1 1 2 3 4 

row 8 1 1 2 3 4 6 3 3 0 4 

row 9 5 0 3 2 2 1 2 0 0 6 

row 10 2 6 0 1 1 3 0 4 8 2 

 

Your Turn. Calculate statistics for the 2DD Go for Low sample shown in Table 48. 
 

1. Calculate the sum of the 100 outcomes in Table 4. GFLsum = ____________ 
 

2. Calculate the mean of the 100 outcomes in Table 46. GFLmean = ____________ 
 
 

PPP  
We suggest: Calculate the total sum of the outcomes in Table 48 before you 
move on to the next page. Good luck. 

PPP 
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Adding 100 numbers is tedious, time consuming, and boring. When we try to add 100 numbers, we 
usually make mistrakes. We suggest: Let Excel do the calculating. Copy the outcomes in Table 48 into an 

Excel workbook, ŀƴŘ ǘƘŜƴ ǳǎŜ 9ȄŎŜƭΩǎ S (summation) function to calculate row sums, column sums, and 
the total of the 100 Go for Low outcomes in Table 48. We did it ς the results appear in Table 49. 
 

Table 49. Excel sums of Go for Low data in Table 48: row sums, column sums, and total sum 

col  
row Ҩ 

A B C D E F G H I J 
sums & 
total 

1 3 3 2 4 0 1 1 1 1 7 23 

2 6 1 5 5 4 7 0 8 1 1 38 

3 3 5 8 0 0 1 9 0 6 4 36 

4 3 3 2 3 3 0 3 0 2 1 20 

5 0 3 1 1 7 4 5 2 4 1 28 

6 6 0 5 6 3 1 6 6 8 0 41 

7 2 2 5 0 0 1 1 2 3 4 20 

8 1 1 2 3 4 6 3 3 0 4 27 

9 5 0 3 2 2 1 2 0 0 6 21 

10 2 6 0 1 1 3 0 4 8 2 27 

col sums 
& total 

31 24 33 25 24 25 30 26 33 30 281 

 
The outcomes shown in Table 49 are the lesser (or equal) dies of each 2DD dice roll shown in Table 45 
(Go for Low picks). 
 

¶ Total sum of the 100 outcomes in Table 49: GFLsum = 281 

¶ Mean of the 100 outcomes in Table 49: GFLmean = GFLsum/100 = 281/100 = 2.81 
 
Compare the mean of this sample (2.81) with the theoretical mean (2.85) and the expected value (2.85) 
when rolling 2DD and picking the greater (or equal) die on each roll. 
 

¶ Theoretical mean = 2.85 

¶ Expected value = 2.85 
 
Compare? How? Calculate the percent difference (% difference) of the sample mean (2.81) from the 
theoretical mean (2.85) and the expected value (2.85).  
 

¶ % difference of sample mean (2.81) from the theoretical mean (2.85) or expected value (2.85):  

  

¶ 
2.81 2.85

100% 1.4%
2.85

-
³ =-   

 

The sample mean is -1.4%, or 1.4% less than 1) the theoretical mean and 2) the expected value.  
 
If you roll 2DD 1,000 times and pick the lesser (or equal) die each roll, might the sample mean be closer 
to the theoretical mean and expected value? Roll 2DD 1,000 times and find out. 
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Your Turn. We used our TI-84 to ΨǊƻƭƭΩ н55 млл ǘƛƳŜǎΦ ¢ŀōƭŜ рл ŘƛǎǇƭŀȅǎ ǘƘŜ млл ƻǳǘŎƻƳŜǎ ŀǎ ƻǊŘŜǊŜŘ 
pairs: die1, die2. 
 

Table 50. 100 2DD Rolls a la TI-84 shown as ordered pairs die1, die2.  [rndInt(0,9,2) ] 

1, 5 6, 5 3, 3 4, 7 5, 4 2, 7 2, 8 7, 3 0, 9 0, 6 

0, 2 8, 4 8, 3 4, 2 4, 1 7, 3 4, 4 6, 0 0, 5 3, 7 

5, 8 9, 5 8, 1 7, 2 5, 5 0, 5 5, 5 9, 3 8, 6 0, 3 

8, 4 9, 3 3, 7 9, 2 1, 8 8, 7 6, 2 2, 5 5, 3 9, 6 

1, 6 8, 1 6, 4 5, 1 7, 7 0, 7 5, 9 4, 6 6, 2 2, 3 

0, 7 5, 9 4, 6 6, 2 2, 3 7, 2 5, 0 7, 0 1, 0 1, 7 

7, 7 8, 6 2, 4 2, 6 1, 7 6, 3 7, 4 8, 3 8, 6 5, 0 

8, 3 5, 5 6, 7 4, 6 2, 3 1, 2 1, 4 9, 0 3, 4 3, 7 

3, 4 7, 6 0, 4 4, 1 2, 9 4, 6 8, 9 9, 0 8, 5 0, 8 

9, 8 7, 8 6, 8 7, 8 4, 9 5, 5 4, 0 4, 1 1, 9 7, 9 

 
1. Calculate the sum of the greater (or equal) die for each 2DD roll in Table 50. These are Try for 

High picks. There are 100 of them. We call this sum TFHsum. 
 

2. Calculate the mean of the 100 Try for High picks in Table 50. We call this mean TFHmean. 
TFHmean = TFHsum/100. 

 
3. Compare TFHmean with the theoretical Try for High mean (6.15) and expected value (6.15) 

when rolling 2DD and picking the greater (or equal) die. Calculate the percent difference of this 
sample from the Try for High theoretical mean and the Try for High expected value.  

 

PPP  

²Ŝ ŘŜŦƛƴŜ ΨǇŜǊŎŜƴǘ ŘƛŦŦŜǊŜƴŎŜ ƻŦ ŀ ǎŀƳǇƭŜ ǾŀƭǳŜ ŦǊƻƳ ŀ ǘƘŜƻǊŜǘƛŎŀƭ 
ǾŀƭǳŜΩ ƭƛƪŜ ǘƘƛǎΥ 

 

100%
sample value theoretical value

percent difference
theoretical value

-
= ³   

 

PPP  

 
4. Calculate the sum of the lesser (or equal) die for each 2DD roll in Table 50. These are Go for Low 

picks. There are 100 of them. We call this sum GFLsum. 
 

5. Calculate the mean of the 100 Go for Low picks in Table 50. We call this mean GFLmean. 
GFLmean = GFLsum/100. 

 
6. Compare GFLmean with the theoretical Go for Low mean (2.85) and expected value (2.85) when 

rolling 2DD and picking the lesser (or equal) die. Calculate the percent difference of this sample 
from the Go for Low theoretical mean and the Go for Low expected value.  
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Math Standards Ranting & Raving | TOC 
 
 

PPP  
Reality expands to fill the available fantasies. 

To enhance your personal reality, fantasize, fantasize, fantasize! 
PPP  

 
 
We are not fans of the Common Core math standards http://www.corestandards.org/Math/.  
 
One size fits all? No way.  
 
We think ƛǘ ǿƻǳƭŘ ōŜ ƎƻƻŘ ƛŦ Ψbƻ /ƘƛƭŘ [ŜŦǘ .ŜƘƛƴŘΩ ǿŜǊŜ ƭŜŦǘ ōŜƘƛƴŘΦ 
 
We think it would be loverly if: 
 

¶ School districts, counties, cities, towns, villages had more control of math curricula. 

¶ The Federal Government (the Fed) had less control of math curricula. 

¶ The Fed funds copious research in the hope of finding stuff that works. 

¶ Copious research finds stuff that works. The Fed publishes three or more sets of math 
standards, quite different from one another.  

¶ The Feds publish three or more sets of standards, suggests them, but does not mandate them. 
Aha! Choice in the land of the free and the home of the brave. 

 
Teachers could then peruse three or more sets of math standards (yeah!) and create their math 
standards that are the right stuff for their students this year. Next year, new students with different 
needs and abilities arrive ς teachers can evolve their math standards to be the best they can be for their 
new students. Next year they do it again. LǘΩǎ ŀ ƴŜǾŜǊ-ending wonderment ς every year, teachers browse 
the published and suggested math standards and create the best standards for their students that year. 
 

PPP  
Our fantasy: Every year, teachers browse the published and suggested math 

standards and create the best standards for their students that year. 
PPP  

 
²Ŝ ŘƻƴΩǘ ƘŀǾŜ ŀƭƭ ǘƘŜ ǘƻƻƭǎ ŀƴŘ ǘƻȅǎ ǿŜ ƴŜŜŘ ǘƻ ŎǊŜŀǘŜ ŀ ǎŜǘ ƻŦ ƳŀǘƘ standards to compete with the 
Common Core math standards. And, alas ς ǿŜ ŀƛƴΩǘ Ǝƻǘ ŎƭƻǳǘΦ 
 
If reality would expand to fill our fantasies, we would like to be part of a team that creates math 
standards that feature probability and statistics from K, 1, 2, 3 ς et cetera ς up , up, and away! Among 
the tools and toys would be games, games, games! As you meander through life, and make multitudes 
of decisions that influence your future, a deep understanding of probability and statistics will serve you 
well. We haǾŜ ƳǳŎƘ ƳƻǊŜ ǘƻ ǎŀȅ ŀōƻǳǘ ǘƘƛǎΣ ōǳǘ ǘƘŀǘΩǎ ŀƴƻǘƘŜǊ ǎǘƻǊȅ ŦƻǊ ŀƴƻǘƘŜǊ ǘƛƳŜΦ 
 
  

http://www.corestandards.org/Math/
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PPP  

This is the end of the eBook Roll, Pick, and Add Dice Games, except for  

¶ Appendix 1 Roll, Pick, and Add Game Play Sheets 

¶ Appendix 2 TI-84 Program COUNT1D6 

AND a bunch of stuff we wrote along the way but may not have 
included in the above pages. Scroll on down yonder and find a bunch of 
pages in somewhat harum-scarum disorganization. 
  
We think of them as a Roll, Pick, and Add Curriculum Construction Kit 
that YOU can use to construct curricula that is the right stuff for YOUR 
students. 
 

¶ Next page: Appendix 1 
 

¶ Scroll down a few pages for Curriculum Construction Kit 
 

PPP  
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Appendix 1 Roll, Pick, and Add Game Play Sheets | TOC 
 
Here there be Roll, Pick, and Add (RPA) 5-turn play sheets. You can use 5-turn play sheets for fewer-turn 
games. You may edit these pages and create more-than 5-turn play sheets. This page: play sheets with 
1/3 inch-high rows. Next page: play sheets with 1/2 inch-ƘƛƎƘ ǊƻǿǎΦ !ƭŀǎΣ ǿŜ ŘƻƴΩǘ ƪƴƻǿ ǘƘŜ ōŜǎǘ ǾŜǊǘƛŎŀƭ 
row space and horizontal column space for your students. You may edit these play sheets and make 
them just right for your students. 
 
Suppose you roll н ŀƴŘ рΦ Lƴ ǘƘŜ Ψwƻƭƭ ŘƛŎŜΩ column, save space by writing 2, 5. Aha! A sneaky way to 
introduce ordered pairs?  
 

Play Sheet for Roll, Pick, and Add Games   

Turn Roll dice Pick Add to score Score Notes 

    0 Set the score to zero. 

1      

2      

3      

4      

5      

End of game  
comments:  

 
 

Play Sheet for Roll, Pick, and Add Games   

Turn Roll dice Pick Add to score Score Notes 

    0 Set the score to zero. 

1      

2      

3      

4      

5      

End of game  
comments:  
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This Page: Roll, Pick, and Add play sheets with 1/2 inch-high rows. OK for your students to write their 
rolls, picks, additions, and scores? If not, YOU can edit this page and make it for right for YOUR students. 
 

Play Sheet for Roll, Pick, and Add Games   

Turn Roll dice Pick Add to score Score Notes 

    0 Set the score to zero. 

1      

2      

3      

4      

5      

End of game  
comments:  

 

Play Sheet for Roll, Pick, and Add Games   

Turn Roll dice Pick Add to score Score Notes 

    0 Set the score to zero. 

1      

2      

3      

4      

5      

End of game  
comments:  
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This Page: Roll, Pick, and Add 10-turn play sheet with 1/3 inch-high rows. 
 

Play Sheet for Roll, Pick, and Add Games   

Turn Roll dice Pick Add to score Score Notes 

    0 Set the score to zero. 

1      

2      

3      

4      

5      

6      

7      

8      

9      

10      

End of game  
comments:  

 
Delayed gratification games. Can playing games over several days help kids increase their attention 
spans? Play a many-turn game one turn per day, or play a many-turn games a few a few turns a day for 
several days, or several weeks. A 100-turn game 5 turns a week for 20 weeks? 
 
Best ς you chose the game and the time interval.  
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Appendix 2 TI-84 Program COUNT1D6 | TOC 
 
TI-84 Program COUNT1D6 simulates rolling 1D6 N times and counting the frequency (number of 
occurrences) of each possible outcome: 1, 2, 3, 4, 5, and 6. It displays the outcomes and their 
frequencies, the sum of the N outcomes, and the mean outcome (sum of outcomes / N).  
 
 

We ran COUNT1D6 for a sample of 60 1D6 rolls. We went to the 
PRGRM menu, selected COUNT1D6, and saw in the display: N = ? 
 
We entered 60 as the value of N, waited until the TI-уп ΨǊƻƭƭŜŘ м5сΩ 
60 times and collected the statistics we wanted. Presto! Soon we 
saw the frequency distribution over yonder to your right.  

OUTCOME  FREQ 

1      14  

    2      5  

3      10  

4      13  

5      11  

    6      7  

PRESS ENTER 

We copied the frequency table, pressed [Enter], and were 
rewarded with the sum of the 60 outcomes and the mean 
outcome.  
 
If we press [Enter] again, we can do all of the above again for the 
same or a different value of N.   

 

Sum =  

            203  

MEAN ROLL 

     3.83333333  

  PRESS ENTER 

 
Scroll on down for TI-84 Program COUNT1D6. 
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Tada, voila, looky here ς Program  COUNT16. 
 
Program COUNT1D6 

 

Lbl 1  

ClrHome  

 

Input "N = ?",N  

 

For(I,1,6)  

 0L1(I)  

End 

 

0  T 

 

For(R,1,N)  

 randInt(1,6) I  

 L1(I)+1 L1(I)  

 T + I  T 

End 

 

ClrHome  

Output(1,1,"OUTCOME")  

Output(1,10,"FREQ")  

 

For(I,1,6)  

 Output(I+1,4,I)  

 Output(I+1,11,L1(I))  

End 

 

Output(8,3,òPRESS ENTERò) 

ClrHome  

Disp ñSUM ROLLS = ñ,T 

Disp òMEAN ROLL = ò, T/N 

Output(6,3,òPRESS ENTERò) 

Pause  

Goto 1  

  

Notes 
 

Label 1  
Clear the display  

 
Input the number of rolls N 
 

Set frequencies to 0 

0  L1(1), L1(2), L1(3), L1(4), L1(5), L1(6)  
 
Set total sum T to 0 
 

 

Roll 1D6 N times and update frequencies 
 

 

 

 

 

Clear the display. 
Display OUTCOME in row 1, col 1. 
Display FREQ in row 1, col 10  
 
Display outcomes 1 to 6 and their frequencies L1(1) 
to L1(6) 
 
 
Press Enter to get sum and mean 
Clear the Display 
Display the sum and the mean of the N rolls  
 
Display PRESS ENTER row 8, col 3 
Go to label 1 when Enter is pressed. 

 
 

PPP  
This is the end of the eBook Roll, Pick, and Add Dice Games, EXCEPT for 
Curriculum Construction Kit meanderings in somewhat harum-scarum 
disorganization ς beginning on the next page. 

PPP  
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Roll, Pick, and Add Curriculum Construction Kit | TOC 
 
²ŀȅ ōŀŎƪ ǿƘŜƴΣ ƛƴ ƻǳǊ ŎƻƭǳƳƴ άtƻǿŜǊ ¢ƻƻƭǎ ŦƻǊ aŀǘƘ ϧ {ŎƛŜƴŎŜέ ƛƴ ǘƘŜ Aug/Sep 1994 issue of The 
Computing Teacher (TCT), Bob & George wrote: 

 
Curriculum Construction Sets contain lots of parts, plus lots of information on how you 
can use the parts to build your own customized curriculum. You can browse a Curriculum 
Construction Set for things that you can do in one or two class periods in a traditional math 
or science course. You can also find more time-consuming activities, investigations, and 
projects. You can use a Curriculum Construction Set to help build your own integrated 
science course, or integrated math course, or integrated math/science course, et cetera, et 
cetera.  We've been developing and testing parts for many years, and will continue 
indefinitely. Ultimately, we'll publish Curriculum Construction Sets in CD-ROM, video, 
networks, and perhaps other media ς anything but paper!  

 
Later we changed 'Curriculum Construction Sets' to 'Curriculum Construction Kits' and wrote about them 
hither and yon. 
 
Imagine a place where teachers can find tools & toys to help them construct curricula that is the right 
stuff for their students this year, perhaps a tad different next year, constantly evolving -- with the help 
of Curriculum Construction Kits -- as new students enter each year with different abilities and different 
needs.   
 

PPP  

As we ended ǘƘƛǎ Ŝ.ƻƻƪΣ ǿŜ ǘƘƻǳƎƘǘ ά²Ƙŀǘ ŀōƻǳǘ ŀƭƭ ǘƘŜ ǇŀƎŜǎ ōŜƭƻǿ ǘƘŀǘ 
ǿŜ ŘƛŘ ƴƻǘ ǿƻǊƪ ƛƴǘƻ ǘƘŜ Ŝ.ƻƻƪ ŀōƻǾŜΚέ 

ά!ƘŀΗέ ǿŜ ǎŀƛŘ ŀƭƻǳŘΦ ά²Ƙȅ ƴƻǘ ƛƴŎƭǳŘŜ ǎǘǳŦŦ ǿŜ ŘƛŘ ƴƻǘ ǳǎŜ ƛƴ ǘƘŜ Ŝ.ƻƻƪ 
(above) down yonder as curriculum construction kit components that 
others can use to ς well ς construct curriculum.  

Beginning on the next page and continuing down yonder are pages of stuff 
left over when we wrote this eBook. Bewear errrors and mistrakes!!! 
 

This FREE eBook is published under a Creative Commons Attribution-
NonCommercial-ShareAlike license. 

You may give this eBook free to anyone. You may use it in other ways 
described at http://creativecommons.org/licenses/by-nc-sa/4.0/. 

You may use material in this eBook (above and below) as Curriculum 
Construction Kit components in curricula that you write and give freely to 

students, teachers, et al. 

PPP  

 

Caution, caveat, proceed ready to fixx errrors: The pages that follow are not well 

organized and there may be mistrakes, errors, redundundancies, and other types of glitches, garbles, 
ƧǳƳōƭŜǎΣ Ŝǘ ŎŜǘŜǊŀΣ Ŝǘ ŎŜǘŜǊŀΦ CŜŜƭ ŦǊŜŜ ǘƻ ŦƛȄ ΨŜƳ ŀƴŘ ǳǎŜ ΨŜƳ ǘƻ ǿǊƛǘŜ ōŜǘǘŜǊ ǎǘǳŦŦ ς your stuff. 

  

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Roll, Pick, and Add Curriculum Construction Kit continued. Bewear mistrakes and errrors. 
 
Table CCK01 (Curriculum Construction Kit 01) displays the possible outcomes and their probabilities 
when rolling 2D6 and picking the greater (or equal) die.  
 

Table CCK01. Try for High. Roll 2D6 and pick the greater die ς outcomes and probabilities 

5ƛŜ мҨ κ 5ƛŜ н 1 2 3 4 5 6 

1 1, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

2 2, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

3 3, 1/36 3, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

4 4, 1/36 4, 1/36 4, 1/36 4, 1/36 5, 1/36 6, 1/36 

5 5, 1/36 5, 1/36 5, 1/36 5, 1/36 5, 1/36 6, 1/36 

6 6, 1/36 6, 1/36 6, 1/36 6, 1/36 6, 1/36 6, 1/36 

 
How many ways to get 6? We count 11. What is the probability of getting 6? 11(1/36) = 11/36. 
 
The perfect 2D6 4-turn Roll, Pick, and Add Try for High game: Get a 6 every turn for 4 turns. Unlikely! 
 

¶ Final score: 4 turns times 6 per turn = 24  
 
What is the probability of playing a 4-turn Try for High game and getting a 6 on every turn?  
 

¶ Probability of a 6 in turn 1 = 11/36. 

¶ Probability of a 6 in turn 1 and turn 2 = (11/36)(11/36) = 121/1296 

¶ Probability of a 6 in turns 1, 2, and 3 = (11/36)(11/36)(11/36) = 1,331/46,656 

¶ Probability of a 6 in turns 1, 2, 3, and 4 = (1/36)(1/36)(1/36)(1/36) = 14,641/1,679,616 
 

What say we convert the above probabilities expressed as frolicsome fractions to decimal 
ŀǇǇǊƻȄƛƳŀǘƛƻƴǎ ŀƴŘ ǇŜǊŎŜƴǘŀƎŜǎΚ  hYΣ ǿŜΩƭƭ Řƻ ƛǘ ŀƴŘ ǊƻǳƴŘ ǘƻ о ŘƛƎƛǘǎΦ 
 

¶ Probability of a 6 in turn 1 = 11/36 = 0.306 = 30.6%  

¶ Probability of a 6 in turns 1 and 2 = 121/1296 = 0.0934 = 9.34% 

¶ Probability of a 6 in turns 1, 2, & 3 = 1,331/46,656 = 0.0285 = 2.85% 

¶ Probability of a 6 in turns 1, 2, 3, & 4 = 14,641/1,679,616 = 0.00872 = 0.872% 
 
The probability of playing a 4-turn Try for High game and getting a 6 on every turn is 0.00872 or, 
expressed as a percent: 0.872%. Less than 1%.   
 

¶ ¢ǊƛŎƪ vǳŜǎǘƛƻƴ ІмΥ LŦ ȅƻǳ Ǉƭŀȅ млл ƎŀƳŜǎΣ ǿƛƭƭ ŀǘ ƭŜŀǎǘ ƻƴŜ ƎŀƳŜ ōŜ ŀ ΨǇŜǊŦŜŎǘ ƎŀƳŜΩ ƛƴ ǿƘƛŎƘ ȅƻǳ 
get a 6 on every turn? 

¶ Trick Question #2: If you play 200 games, will at ƭŜŀǎǘ ƻƴŜ ƎŀƳŜ ōŜ ŀ ΨǇŜǊŦŜŎǘ ƎŀƳŜΩ ƛƴ ǿƘƛŎƘ ȅƻǳ 
get a 6 on every turn?  
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RPA Curriculum Construction Kit continued. Unedited ς errata may lurk! 
 

Your Turn The least possible score in a 2D6 Go for Low game is 4 (get a 1 every turn). What is the 
probability of playing a 4-turn game and getting the least possible score? 1) Complete Table CCK02, and 
then calculate the probabilities. 
 

Table CCK02. Go for Low. Roll 2D6 and pick the lesser (or equal) die  
Outcomes and probabilities shown as ordered pairs: outcome, probability 

5ƛŜ мҨ κ 5ƛŜ н 1 2 3 4 5 6 

1 1, 1/36      

2       

3        

4       

5       

6       

 

¶ Probability of getting 1 in turn 1: Fraction ________ Decimal  ________ Percent ________ 
 

¶ Probability of getting 1 in turns 1 & 2: Fraction ________ Decimal ________ Percent ________  
 

¶ Probability of getting 1 in turns 1-3: Fraction ________ Decimal ________ Percent ________  
 

¶ Probability of getting 1 in turns 1-4: Fraction ________ Decimal ________ Percent ________ 
 

Your Turn The greatest possible score in a 5-turn Try for High Game is 30: get 6 every turn for 5 turns (5 
x 6 = 30). What is the probability of playing a 5-turn Try for High game and getting 6 every turn? In that 
which follows, Pόсύ ƳŜŀƴǎ ΨǇǊƻōability of rolling 2D6 and getting сΩΦ We did the 1st two calculations. 
Please do the 3rd, 4th, and 5th calculations. Write your answers as fractions, decimals, and percentages 
as we do in 1 and 2. 
 

1. P(6) in turn 1 = 11/36  [ º 0.306, 30.6% ] 

2. P(6) in turns 1 and 2 = (11/36) (11/36) = 121/1296  [ º 0.0934 = 9.34%] 
 

3. P(6) in turns 1, 2, and 3 = ________________________________________________________ 
 

4. P(6) in turns 1, 2, 3, and 4 = ______________________________________________________ 
 

5. P(6) in turns 1, 2, 3, 4, and 5 = ____________________________________________________ 
 
Answers (fractions only)  
 

3. P(6) in turns 1, 2, and 3 = (11/36) (11/36) (11/36) = 1,331/46,656  
4. P(6) in turns 1, 2, 3, and 4 = (11/36) (11/36) (11/36) = 14,641/1,679,616 
5. P(6) in turns 1, 2, 3, 4, and 5 = (11/36) (11/36) (11/36) (11/36) (11/36) = 161,051/60,466,176 

 



Play Together, Learn Together  PTLT-Roll-Pick-Add-Dice-Games 

68 
 

 
RPA Curriculum Construction Kit continued. Watch your step ς there may be pitfalls. 
 
Table CCK03 shows the probabilities in each turn of greatest-score 4-turn and 5-turn games. You and 
your mathemagicians can quickly construct a table for a greatest-score 6-turn game.  
 

Table CCK03. Probabilities Per Turn in Greatest-score 4-turn and 5-turn Games 
Greatest possible scores: 24 in a 4-turn game, 30 in a 5-turn game 

 4-turn game 5-turn game 

P(6) in turn 1 11/36 11/36 

P6) in turns 1 and 2 121/1296 121/1296 

P(6) in turns 1, 2, and 3 1,331/46,656 1,331/46,656 

P(6) in turns 1, 2, 3, and 4 14,641/1,679,616 14,641/1,679,616 

P(6) in turns 1, 2, 3, 4, and 5  161,051/60,466,176 

 
Alas and oh heck, we have played many Try for High games and have yet to roll a greatest-score 5-turn 
game. So ς alakazam! ς We wield our magic wand, recently purchased in Diagon Alley, and bring forth a 
possible, but outrageously unlikely 5-turn Try for High game.  
 

Table CCK04. Alakazam! Magic Wand Try for High Game, 5 Turns 

Turn Roll 2D6 Pick Add to score Score Notes 

    0 Begin the game. Set the score to zero. 

1 1 and 6 6 0 + 6 = 6 6 6 > 1. Pick 6 and add it to the previous score. 

2 2 and 6 6 6 + 6 = 12 12 6 > 2. Pick 6 and add it to the previous score. 

3 3 and 6 6 12 + 6 = 18 18 6 > 3. Pick 6 and add it to the previous score. 

4 4 and 6 6 18 + 6 = 24 24 6 > 4. Pick 6 and add it to the previous score. 

5 5 and 6 6 24 + 6 = 30 30 6 > 5. Pick 6 and add it to the previous score. 

Final Score: 30. The maximum possible score in a 5-round Try for High game is 30. 

 

What is the probability of rolling exactly the game in Table CCK04? 
 

¶ What is the probability of rolling 1, 6 in turn 1? 

¶ What is the probability of rolling 1,6 in turn 1 and 2,6 in turn 2? 

¶ What is the probability of rolling 1,6 in turn 1, 2, 6 in turn 2, and 3, 6 in turn 3? 

¶ Et cetera, et cetera. 
 
What is the probability of rolling 2D6 and getting a 6 every turn? Each turn get 6 on one die and  
1, 2, 3, 4, 5, or 6 on the other die.   
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RPA Curriculum Construction Kit continued. Tread carefully ς beware bogs and bogglements. 

 
We ŘƛŘƴΩǘ ŦƛƴŘ ΨōƻƎƎƭŜƳŜƴǘΩ on the Internet. We love the word. 
 

¶ bogglement, n. an event, idea, alakazam, et cetera that boggles  
 
Your Turn Suggestions. Things your students might do. See Appendix 1 for play sheets. 
 

¶ Play 100 4-turn Try for High gamesΦ tŜǊƘŀǇǎ ƻƴŜ ƻŦ ȅƻǳǊ ǎǘǳŘŜƴǘǎ ǿƛƭƭ Ǌƻƭƭ ŀ Ψgreatest-scoreΩ 
game in which a 6 occurs every turn (Score = 24).  We suggest teams of 2 or 3 students who take 
turns rolling 2D6, recording turn scores on play sheets, and ensuring that the game is played 
fairly and the data can be trusted. Make a frequency distribution and histogram of the scores. 
We will be suspicious ƛŦ ȅƻǳǊ ǎǘǳŘŜƴǘǎ Ǌƻƭƭ Ƴŀƴȅ ΨƎǊŜŀǘŜǎǘ ǎŎƻǊŜΩ ƎŀƳŜǎΦ 

 

¶ Play 100 4-turn Dƻ ŦƻǊ [ƻǿ ƎŀƳŜǎΦ tŜǊƘŀǇǎ ƻƴŜ ƻŦ ȅƻǳǊ ǎǘǳŘŜƴǘǎ ǿƛƭƭ Ǌƻƭƭ ŀ ΨƭŜŀǎǘ-ǎŎƻǊŜΩ ƎŀƳŜ ƛn 
which a 1 occurs every turn (Score = 4). We suggest teams of 2 or 3 students who take turns 
rolling 2D6, recording turn scores on play sheets, and ensuring that the game is played fairly and 
the data can be trusted. Make a frequency distribution and histogram of the scores.  

 

¶ Play 100 4-turn Hit the Target games with the same target number. Some games will hit the 
target, some games will be low by 1, some games will be high by 1, some games will be high by 
2, some games will be low by 2, et cetera, et cetera. Make a frequency distribution and 
histogram of the data. 
 

¶ Play 100 4-turn Miss the Target games with the same target number. Some games will hit the 
target (bad luck? bad play?), some games will be low by 1, some games will be high by 1, some 
games will be high by 2, some games will be low by 2, et cetera, et cetera. Make a frequency 
distribution and histogram of the data. 
 

Abracabra! Do all of the above for 5-turn games, 6-turn games, and more-turn games. Sigh ς we do not 
have a classroom with a bunch of mathemagicians. Lucky you. You can collect more data than we can 
collect. Please post it on the Internet and tell us how to find it. 
 
Scribble ideas here:  
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RPA Curriculum Construction Kit continued. Be alert for our addlements. 
 
Roll, Pick, and Add Expected Values 
 
We suggest a gedanken experiment (thought experiment): Imagine rolling 1D6 (one fair 6-faced die) 
6,000,000 times and counting the outcomes. 
 

¶ Thought experiment http://en.wikipedia.org/wiki/Thought_experiment  
 
Roll 1D6 6,000,000 times and count the outcomes. The 6 possible outcomes are 1, 2, 3, 4, 5, and 6. The 
probability of each outcome is 1/6. Might you expect that each outcome will occur approximately 
1,000,000 times?   
 
When we imagine rolling 1D6 6,000,000 times, we expect to get:  
 

¶ 1 approximately 1,000,000 times 

¶ 2 approximately 1,000,000 times 

¶ 3 approximately 1,000,000 times 

¶ 4 approximately 1,000,000 times 

¶ 5 approximately 1,000,000 times  

¶ 6 approximately 1,000,000 times 
  
Approximately 1,000,000 times?  
 
Is 1,000,001 times approximately 1,000,000 times? 
Is 999,999 times approximately 1,000,000 times? 
 
Is 1,010,000 times approximately 1,000,000 times? 
Is 990,000 times approximately 1,000,000 times? 
 
Is 1,500,000 times approximately 1,000,000 times? 
Is 500,000 times approximately 1,000,000 times? 

We think yes. What do you think? 
²ŜΩƭƭ ōǳȅ ƛǘΦ 5ƻ ȅƻǳ ŀƎǊŜŜΚ 
 
1,010,000 is 1% more than 1,000,000. 
   990,000 is 1% less than 1,000,000. 
 
We think not. What do you think! 
We think not. What do you think? 

 
 

PPP  

Ahoy Statistics Teachers and Students: YOU know about normal, binomial, and 
multinomial distributions. You know how to calculate the probability that an 
outcome (for example, 1) occurs, say, within 1% of 1,000,000 times (990,000 
to 1,010,000 times, inclusive).  

We think we remember that you can use the binomial or multinomial 
distribution to calculate this exactly or, because the sample size is large 
(6,000,000 rolls), use the normal distribution. 

To do this, we would have to spend tonnes of time reviewing binomial, 
multinomial, and normal distributions. Is this a Bob & George cop-out? We 
prefer thinking of it as a Bob & George co-opt. We co-opt YOU to do it. 

PPP  

 
 

http://en.wikipedia.org/wiki/Thought_experiment
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RPA Curriculum Construction Kit continued. Edited only once ς please fixx our flubbs. 
 
Gedanken experiment continued. Imagine rolling 1D6 6,000,000 times, adding the outcomes, and then 
dividing that sum by 6,000,000 to get the mean outcome per roll. The possible outcomes are 1, 2, 3, 4, 
5, and 6, so the mean outcome per roll must be a number between 1 and 6, inclusive. 
 
When we imagine rolling 1D6 6,000,000 times, we expect to get:  
 

¶ 1 approximately 1,000,000 times. !ŘŘ ΨŜƳΦ Sum approximately equal to 1,000,000. 

¶ 2 approximately 1,000,000 times. !ŘŘ ΨŜƳΦ Sum approximately equal to 2,000,000. 

¶ 3 approximately 1,000,000 times. !ŘŘ ΨŜƳΦ Sum approximately equal to 3,000,000. 

¶ 4 approximately 1,000,000 times. !ŘŘ ΨŜƳΦ Sum approximately equal to 4,000,000. 

¶ 5 approximately 1,000,000 times. !ŘŘ ΨŜƳΦ Sum approximately equal to 5,000,000. 

¶ 6 approximately 1,000,000 times. !ŘŘ ΨŜƳΦ Sum approximately equal to 6,000,000. 
  

¶ Add the approximate sums for the six outcomes.  Sum approximately equal to 21,000,000. 
 
 

PPP  
Ahoy Statistics Teachers and Students: YOU know how to calculate the 
probability that the sum of the 6,000,000 rolls is, say, within 1% of 21,000,000 
(20,790,000 to 21,210,000, inclusive). 

PPP  

 
 
If the sum of the 6,000,000 rolls is approximately 21,000,000, then the mean outcome per roll is 
approximately equal to: 
 

¶ (sum of the 6,000,000 rolls) / 6,000,000 

¶ approximately 21,000,000 / 6,000,000 = approximately 3.5 
 
 

PPP  

Ahoy Statistics Teachers and Students: YOU know how to calculate the 
probability that the mean outcome of the 6,000,000 1D6 rolls is, say, within 
1% of 1) the theoretical mean of the possible outcomes, and 2) the expected 
value. 

Ah, we wish we knew what you know about probability and its many 
distributions, especially normal, binomial, and multinomial.  

PPP  
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RPA Curriculum Construction Kit continued. Edited a paucity of times ς find our flaws. 
 
Table CCK05 shows the 36 possible outcomes rolling 2D6 and picking the greater (or equal) die, and the 
probability of each 2D6 dice roll as an ordered pair: outcome, probability. Example: 1, 1/36 
 

Table CCK05. Outcomes and Probabilities Rolling 2D6 and Picking the Greater (or equal) Die 

dieмҨ die2 1 2 3 4 5 6 

1 1, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

2 2, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

3 3, 1/36 3, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

4 4, 1/36 4, 1/36 4, 1/36 4, 1/36 5, 1/36 6, 1/36 

5 5, 1/36 5, 1/36 5, 1/36 5, 1/36 5, 1/36 6, 1/36 

6 6, 1/36 6, 1/36 6, 1/36 6, 1/36 6/ 1/36 6, 1/36 

 
What is the probability of rolling 2D6, picking the greater (or equal) die, and getting 1? We replicated 
Table CCK05 below, named it Table CCK05-1, and highlighted the one-and-only outcome that yields 1.  
 

Table CCK05-1. Outcomes and Probabilities Rolling 2D6 and Picking the Greater (or equal) Die. 

dieмҨ die2 1 2 3 4 5 6 

1 1, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

2 2, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

3 3, 1/36 3, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

4 4, 1/36 4, 1/36 4, 1/36 4, 1/36 5, 1/36 6, 1/36 

5 5, 1/36 5, 1/36 5, 1/36 5, 1/36 5, 1/36 6, 1/36 

6 6, 1/36 6, 1/36 6, 1/36 6, 1/36 6/ 1/36 6, 1/36 

 
The probability that the outcome is 1 is 1/36. The only way to get 1 is to roll 1 on both dice. [Trivia: In 
the 2D6 dice game known as Craps, a roll of 1, 1 (1 on both dice) is called snake eyes. 
 

¶ Craps https://en.wikipedia.org/wiki/Craps  
 
Probability event: Role 2D6 and pick the greater (or equal) die.  
 
The probability that the outcome of the probability event is 1 is equal to 1/36. 
 

¶ Event (Probability Theory) https://en.wikipedia.org/wiki/Event_%28probability_theory%29  
 
 
 

https://en.wikipedia.org/wiki/Craps
https://en.wikipedia.org/wiki/Event_%28probability_theory%29


Play Together, Learn Together  PTLT-Roll-Pick-Add-Dice-Games 

73 
 

RPA Curriculum Construction Kit continued ς AOK to fixx our flubbs ŀƴŘ ǳǎŜ ΨŜƳ ƛƴ ȅƻǳǊ ǎǘǳŦŦΦ 
 
What is the probability that the outcome is 2? We replicated Table CCK05, called it Table CCK05-2, and 
highlighted the outcomes that yield 2. 
 

Table CCK05-2. Outcomes and Probabilities Rolling 2D6 and Picking the Greater (or equal) Die. 

dieмҨ die2 1 2 3 4 5 6 

1 1, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

2 2, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

3 3, 1/36 3, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

4 4, 1/36 4, 1/36 4, 1/36 4, 1/36 5, 1/36 6, 1/36 

5 5, 1/36 5, 1/36 5, 1/36 5, 1/36 5, 1/36 6, 1/36 

6 6, 1/36 6, 1/36 6, 1/36 6, 1/36 6/ 1/36 6, 1/36 

 
Tada! There are three ways to get 2, so the probability of getting 2 is 1/36 + 1/36 + 1/36 = 3/36.  
 
What is the probability that the outcome is 3? Yada, yada, yada. 
 

Table CCK05-3. Outcomes and Probabilities Rolling 2D6 and Picking the Greater (or equal) Die 

dieмҨ die2 1 2 3 4 5 6 

1 1, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

2 2, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

3 3, 1/36 3, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

4 4, 1/36 4, 1/36 4, 1/36 4, 1/36 5, 1/36 6, 1/36 

5 5, 1/36 5, 1/36 5, 1/36 5, 1/36 5, 1/36 6, 1/36 

6 6, 1/36 6, 1/36 6, 1/36 6, 1/36 6/ 1/36 6, 1/36 

 
There are five ways to get 3. The probability of getting 3 is 1/36 + 1/36 + 1/36 + 1/36 + 1/36 = 5/36 
 

1. The probability of getting 1 is 1/36. 
2. The probability of getting 2 is 1/36 + 1/36  + 1/36 = 3/36 
3. The probability of getting 3 is 1/36 + 1/36 + 1/36 + 1/36 + 1/36 = 5/36 

 
Oh happy day! Do your students see a pattern emerging? We hope so. 
 

¶ What is the probability that the outcome is 4? 
 

¶ What is the probability that the outcome is 5? 
 

¶ What is the probability that the outcome is 6? 
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RPA Curriculum Construction Kit ς Your students can do these probability alakazams. 
 

Your Turn Here are copies of Table CCK05 called Table CCK05-4, Table CCK05-5, and Table CCK05-6. In 
table CCK05-4, highlight all occurrences of outcome 4. In Table CCK05-5, highlight all occurrences of 
outcome 5. In Table CCK05-6, highlight all occurrences of outcome 6.  
 

Table CCK05-4. Outcomes and Probabilities Rolling 2D6 and Picking the Greater (or equal) Die 

dieмҨ die2 1 2 3 4 5 6 

1 1, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

2 2, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

3 3, 1/36 3, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

4 4, 1/36 4, 1/36 4, 1/36 4, 1/36 5, 1/36 6, 1/36 

5 5, 1/36 5, 1/36 5, 1/36 5, 1/36 5, 1/36 6, 1/36 

6 6, 1/36 6, 1/36 6, 1/36 6, 1/36 6/ 1/36 6, 1/36 

 

Table CCK05-5. Outcomes and Probabilities Rolling 2D6 and Picking the Greater (or equal) Die 

dieмҨ die2 1 2 3 4 5 6 

1 1, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

2 2, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

3 3, 1/36 3, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

4 4, 1/36 4, 1/36 4, 1/36 4, 1/36 5, 1/36 6, 1/36 

5 5, 1/36 5, 1/36 5, 1/36 5, 1/36 5, 1/36 6, 1/36 

6 6, 1/36 6, 1/36 6, 1/36 6, 1/36 6/ 1/36 6, 1/36 

 

Table CCK05-6. Outcomes and Probabilities Rolling 2D6 and Picking the Greater (or equal) Die 

dieмҨ die2 1 2 3 4 5 6 

1 1, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

2 2, 1/36 2, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

3 3, 1/36 3, 1/36 3, 1/36 4, 1/36 5, 1/36 6, 1/36 

4 4, 1/36 4, 1/36 4, 1/36 4, 1/36 5, 1/36 6, 1/36 

5 5, 1/36 5, 1/36 5, 1/36 5, 1/36 5, 1/36 6, 1/36 

6 6, 1/36 6, 1/36 6, 1/36 6, 1/36 6/ 1/36 6, 1/36 

 
What is the probability of rolling 2D6, picking the greater (or equal) die, and getting 4?  
What is the probability of rolling 2D6, picking the greater (or equal) die, and getting 5?  
What is the probability of rolling 2D6, picking the greater (or equal) die, and getting 6? 
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RPA Curriculum Construction Kit ς did we do some of these way up yonder? If yes, déjà vu. 
 
Roll 2D6. This section presents tables that show savory snacks such as: 
 

¶ 2D6 possible outcomes. The whole shebang ς 36 possible outcomes. 

¶ The probability of occurrence of each 2D6 outcome. 

¶ 2D6 possible outcomes with outcomes that include a designated number (1, 2, 3, 4, 5, or 6) 
shown on a gray background. 

¶ hǘƘŜǊ н5с ǇǊƻōŀōƛƭƛǘƛŜǎ ǘƘŀǘ ǿŜ ŎƻǳƭŘƴΩǘ ǊŜǎƛǎǘ ǎƘƻǿƛƴƎΦ 
 

PPP  
Ahoy Teacher, Challenge your students to cooperatively create the tables 

shown in this section. 6 teams? Team 1 highlights the outcomes that include 
1, Team 2 highlights the outcomes that include 2, et cetera, et cetera. 

PPP  

 
Notation: die1 and die2 are the two dice in a 2D6 roll. The outcome of a 2D6 roll is shown as an ordered 
pair: die1, die2. If the outcome is 2 on die1 and 5 on die2, it is shown as 2, 5. 
 

Table CCK06. Roll 2D6: Possible Outcomes (die1, die2) 

dieм Ҩdie2  1 2 3 4 5 6 

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6 

2 2, 1  2, 2 2, 3 2, 4 2, 5 2, 6 

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6 

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6 

5 5, 1 5, 2 5, 3 5, 4 5, 5  5, 6 

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6 

 

Table CCK07. Roll 2D6: Probabilities of Possible Outcomes (die1, die2) 
Assumption: Fair dice ς The 36 outcomes are equally probable 

dieм Ҩ die2  1 2 3 4 5 6 

1 1/36 1/36 1/36 1/36 1/36 1/36 

2 1/36 1/36 1/36 1/36 1/36 1/36 

3 1/36 1/36 1/36 1/36 1/36 1/36 

4 1/36 1/36 1/36 1/36 1/36 1/36 

5 1/36 1/36 1/36 1/36 1/36 1/36 

6 1/36 1/36 1/36 1/36 1/36 1/36 
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RPA Curriculum Construction Kit ς AOK to use in stuff you write for your students. 
 

It will be loverly if your students create their tables before they cast their eyes upon our tables below. 

 

Table CCK08-1 Possible Outcomes Rolling 2D6 (die1, die2) 
Outcomes that include 1 are shown on a gray background 

die1 Ҩ ŘƛŜ н 1 2 3 4 5 6 

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6 

2 2, 1  2, 2 2, 3 2, 4 2, 5 2, 6 

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6 

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6 

5 5, 1 5, 2 5, 3 5, 4 5, 5  5, 6 

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6 

 
 

Table CCK08-2 Possible Outcomes Rolling 2D6 (die1, die2) 
Outcomes that include 2 are shown on a gray background 

die1 Ҩ die2  1 2 3 4 5 6 

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6 

2 2, 1  2, 2 2, 3 2, 4 2, 5 2, 6 

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6 

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6 

5 5, 1 5, 2 5, 3 5, 4 5, 5  5, 6 

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6 

 
 

Table CCK08-3 Possible 2D6 Outcomes (die1, die2) 
Outcomes that include 3 are shown on a gray background. 

die1 Ҩ die2 1 2 3 4 5 6 

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6 

2 2, 1  2, 2 2, 3 2, 4 2, 5 2, 6 

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6 

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6 

5 5, 1 5, 2 5, 3 5, 4 5, 5  5, 6 

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6 
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RPA Curriculum Construction Kit ς AOK to use in stuff you write for your students. 
 

We think it is good if your students create their tables before they look upon our tables below. 

 

Table CCK08-4 Possible Outcomes Rolling 2D6 (die1, die2) 
Outcomes that include 4 are shown on a gray background. 

die1 Ҩ die2 1 2 3 4 5 6 

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6 

2 2, 1  2, 2 2, 3 2, 4 2, 5 2, 6 

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6 

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6 

5 5, 1 5, 2 5, 3 5, 4 5, 5  5, 6 

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6 

 
 

Table CCK08-5 Possible Outcomes Rolling 2D6 (die1, die2) 
Outcomes that include 5 are shown on a gray background. 

Die1  1 2 3 4 5 6 

5ƛŜн Ҩ       

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6 

2 2, 1  2, 2 2, 3 2, 4 2, 5 2, 6 

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6 

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6 

5 5, 1 5, 2 5, 3 5, 4 5, 5  5, 6 

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6 

 
 

Table CCK08-6 Possible 2D6 Outcomes (die1, die2) 
Outcomes that include 6 are shown on a gray background. 

die1 Ҩ die2  1 2 3 4 5 6 

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6 

2 2, 1  2, 2 2, 3 2, 4 2, 5 2, 6 

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6 

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6 

5 5, 1 5, 2 5, 3 5, 4 5, 5  5, 6 

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6 
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RPA Curriculum Construction Kit ς It is AOK to use our ramblings in stuff you write for your students. 
 
Questions: 
 

1. Roll 2D6. What is the probability of getting a 1? __________ [See Table CCK08-1.] 
 

2. Roll 2D6. What is the probability of getting a 2? __________ [See Table CCK08-2.} 
 

3. Roll 2D6. What is the probability of getting a 3? __________ [See Table CCK08-3.] 
 

4. Roll 2D6. What is the probability of getting a 4? __________ [See Table CCK08-4.} 
 

5. Roll 2D6. What is the probability of getting a 5? __________ [See Table CCK08-5.] 
 

6. Roll 2D6. What is the probability of getting a 6? __________ [See Table CCK08-6.} 
 

7. Roll 2D6. What is the probability of getting a 0? __________ [Trick question #1.] 
 

8. Roll 2D6. What is the probability of getting a 7? __________ [Trick question #2.} 
 
 
Answers 
 

1. Roll 2D6. What is the probability of getting a 1? 11/36 
Table CCK08-1: 11 outcomes include 1. Number of possible outcomes = 36. 

 
2. Roll 2D6. What is the probability of getting a 2? 11/36 

Table CCK08-2: 11 outcomes include 2. Number of possible outcomes = 36. 
 

3. Roll 2D6. What is the probability of getting a 3? 11/36 
Table CCK08-3: 11 outcomes include 3. Number of possible outcomes = 36. 

 
4. Roll 2D6. What is the probability of getting a 4? 11/36 

Table CCK08-4: 11 outcomes include 4. Number of possible outcomes = 36. 
 

5. Roll 2D6. What is the probability of getting a 5?11/36 
Table CCK08-5: 11 outcomes include 5. Number of possible outcomes = 36. 

 
6. Roll 2D6. What is the probability of getting a 6? 11/36  

Table CCK08-6: 11 outcomes include 6. Number of possible outcomes = 36. 
 

7. Roll 2D6. What is the probability of getting a 0? 0  
A D6 has 6 faces numbered 1, 2, 3, 4, 5, and 6. There is no face with the number 0. 

 
8. Roll 2D6. What is the probability of getting a 7? 0  

A D6 has 6 faces numbered 1, 2, 3, 4, 5, and 6. There is no face with the number 7.  
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RPA Curriculum Construction Kit ς et cetera, et cetera, et cetera. 
 
We could not resist adding more stuff about 2D6 probabilities that are not relevant to Roll, Pick, and 
Add ς unless YOU change the rules. Ideas for Roll, Pick, and Add variations: 
 

¶ If you roll doubles, you may ignore the outcome and roll again. Roll 1, 1 in a Try for High game, 
ignore the roll and roll again. Roll 6, 6 in a Go for Low game, ignore the roll and roll again. 

¶ If you roll doubles, you may add the sum of the dice of them to your score.  Great for a Try for 
High game. If you roll 1, 1, which would you rather do: add the sum to your score, or ignore the 
roll and roll again? If you roll 2, 2, which would you rather do: add the sum to your score, or 
ignore the roll and roll again? 

¶ If you roll doubles, you may add the absolute value of difference of the dice to your score. Great 
for a Go for Low game.  

¶ If you roll doubles, you may add the algebraic difference (greater ς lessor OR lesser ς greater) to 
your score. Negative final scores are possible! 

 

PPP  Ahoy Teacher, The best variations are YOUR variations! PPP 

 
 

Table CCK09 Possible 2D6 Outcomes (Die1, Die2) 
Doubles are shown on a gray background. 

die1 Ҩ die2 1 2 3 4 5 6 

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6 

2 2, 1  2, 2 2, 3 2, 4 2, 5 2, 6 

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6 

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6 

5 5, 1 5, 2 5, 3 5, 4 5, 5  5, 6 

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6 

 
 
Questions: 
 

1. Roll 2D6. How many possible outcomes are there? 
2. Roll 2D6. How many outcomes are doubles? 
3. Roll 2D6. What is the probability of rolling doubles? 

 
Answers: 
 

1. 36 2. 6 3. 6/36 
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RPA Curriculum Construction Kit ς Hey, we just thought of more 2D6 alakazams! 
 
Roll 2D6. What is the probability that the sum of the dice is a prime number? What say teams your 
investigators work cooperatively to find the 2D6 rolls in Table CCK10 for which the sum of the two dice 
is a prime number before they peek at our Table CCK10A? 
 

¶ Prime numbers : 2, 3, 5, 7, 11, 13, et cetera 
 

Table CCK10 Possible 2D6 Outcomes (die1, die2) 
Add the two dice. Which sums of the two dice are prime numbers? 

dieм Ҩ die2 1 2 3 4 5 6 

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6 

2 2, 1  2, 2 2, 3 2, 4 2, 5 2, 6 

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6 

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6 

5 5, 1 5, 2 5, 3 5, 4 5, 5  5, 6 

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6 

 
We did it. We copied Table CCK10 and highlighted 2D6 sums that are prime numbers in gray. 
 

Table CCK10A Possible 2D6 Outcomes (die1, die2) 
Add the two dice. Sums of the dice that are prime numbers are shown on a gray background. 

dieм Ҩ die2 1 2 3 4 5 6 

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6 

2 2, 1  2, 2 2, 3 2, 4 2, 5 2, 6 

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6 

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6 

5 5, 1 5, 2 5, 3 5, 4 5, 5  5, 6 

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6 

 
Questions: 
 

1. Roll 2D6. How many possible outcomes are there? 
2. Roll 2D6. Add the two dice. How many 2D6 dice sums are prime numbers? 
3. Roll 2D6. What is the probability that the sum of the two dice is a prime number? 

 
Answers: 
 

1. 36 2. 15 3. 15/36 
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RPA Curriculum Construction Kit ς We love prime numbers.  
 
Here again is Table CCK10.  
 

Table CCK10 Possible 2D6 Outcomes (die1, die2) 
Add the two dice. Which sums of the two dice are prime numbers? 

dieм Ҩ die2 1 2 3 4 5 6 

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6 

2 2, 1  2, 2 2, 3 2, 4 2, 5 2, 6 

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6 

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6 

5 5, 1 5, 2 5, 3 5, 4 5, 5  5, 6 

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6 

 
 
Questions.  
 

1. What is the probability that the sum of the two dice is the prime number 2?  
2. What is the probability that the sum of the two dice is the prime number 3?  
3. What is the probability that the sum of the two dice is the prime number 5?   
4. What is the probability that the sum of the two dice is the prime number 7?  
5. What is the probability that the sum of the two dice is the prime number 11?  
6. What is the probability that the sum of the two dice is the prime number 13?  
7. What is the probability that the sum of the two dice is the prime number 17: 

 
Suggestions: 
 
Make copies of Table CCK10. Convene teams of investigators. Give each team seven copies of Table 
CCK10 numbered 1 through 6. Each team: 
 

¶ On copy #1, highlight the outcomes for which the sum of the dice is the prime number 2. What 
is the probability of getting 2? 

¶ On copy #2, highlight the outcomes for which the sum of the dice is the prime number 3. What 
is the probability of getting 3? 

¶ On copy #3, highlight the outcomes for which the sum of the dice is the prime number 5. What 
is the probability of getting 5? 

¶ On copy #4, highlight the outcomes for which the sum of the dice is the prime number 7. What 
is the probability of getting 7? 

¶ On copy #5, highlight the outcomes for which the sum of the dice is the prime number 11. What 
is the probability of getting 11? 

¶ On copy #6, highlight the outcomes for which the sum of the dice is the prime number 13. What 
is the probability of getting 13? 

¶ On copy #6, highlight the outcomes for which the sum of the dice is the prime number 13. What 
is the probability of getting 13? 
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RPA Curriculum Construction Kit ς and the beat goes on ς new ideas trigger more new ideas. 
 
Roll 2D6. What is the probability that the sum of the dice is a composite number? Find the 2D6 rolls in 
Table CCK11 for which the sum of the two dice is a composite number. 
 

¶ Composite numbers: 4, 6, 8, 9, 10, 12, 14, and so on. 
 

Table CCK11 Possible 2D6 Outcomes (die1, die2) 
Add the two dice. For which rolls is the sum of the dice a composite numbers? 

dieм Ҩ die2 1 2 3 4 5 6 

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6 

2 2, 1  2, 2 2, 3 2, 4 2, 5 2, 6 

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6 

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6 

5 5, 1 5, 2 5, 3 5, 4 5, 5  5, 6 

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6 

 
Questions.  
 

1. What is the probability that the sum of the two dice is a composite number?  
2. What is the probability that the sum of the two dice is the composite number 4?  
3. What is the probability that the sum of the two dice is the composite number 6?   
4. What is the probability that the sum of the two dice is the composite number 8?  
5. What is the probability that the sum of the two dice is the composite number 9?  
6. What is the probability that the sum of the two dice is the composite number 10?  
7. What is the probability that the sum of the two dice is the composite number 12? 
8. What is the probability that the sum of the two dice is the composite number 14? 

 
Suggestions: 
 
Make copies of Table CCK11. Convene teams of investigators. Give each team eight copies of Table 
CCK11, numbered 1 through 8. Each team: 
 

¶ On copy #1, highlight the outcomes for which the sum of the dice is the composite number 4. 
What is the probability of getting 4? 

¶ On copy #2, highlight the outcomes for which the sum of the dice is the composite number 6. 
What is the probability of getting 6? 

¶ Et cetera, et cetera for composite numbers 8, 9, 10, 12, and 14.  
 
The teams present their results and compare their results with the results of other teams. 
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RPA Curriculum Construction Kit ς Prime numbers? Composite numbers? What say other numbers?  
 
Roll 2D6. What is the probability that the sum of the two dice is an odd number?  
 

Table CCK12 Possible 2D6 Outcomes (die1, die2) 
Add the two dice. Which sums of the dice are odd numbers? 

die1 Ҩ die2 1 2 3 4 5 6 

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6 

2 2, 1  2, 2 2, 3 2, 4 2, 5 2, 6 

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6 

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6 

5 5, 1 5, 2 5, 3 5, 4 5, 5  5, 6 

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6 

 
Roll 2D6. What is the probability that the sum of the dice is an even number? 
 

Table CCK12 Possible 2D6 Outcomes (die1, die2) 
Add the two dice. Which sums of the dice are odd numbers? 

dieм Ҩ die2 1 2 3 4 5 6 

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6 

2 2, 1  2, 2 2, 3 2, 4 2, 5 2, 6 

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6 

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6 

5 5, 1 5, 2 5, 3 5, 4 5, 5  5, 6 

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6 

 
 
Questions: 
 

1. Roll 2D6. How many possible outcomes are there? 
2. Roll 2D6. Add the two dice. How many 2D6 dice sums are odd numbers? 
3. What is the probability that the sum of the two dice is an odd number? 
4. Roll 2D6. Add the two dice. How many 2D6 dice sums are even numbers? 
5. What is the probability that the sum of the two dice is an even number? 

 
Answers: 
 

1. 36 2. 18 3. 18/36 
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RPA Curriculum Construction Kit ς Triangular numbers are among our favorite things.  
 
Roll 2D6. What is the probability that the sum of the two dice is a triangular number? 
 

¶ Triangular numbers: 1, 3, 6, 10, 15, ...  
 

Table CCK14 Possible 2D6 Outcomes (die1, die2) 
For each outcome, add the dice. Which rolls have sums that are triangular numbers? 

dieм Ҩ die2 1 2 3 4 5 6 

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6 

2 2, 1  2, 2 2, 3 2, 4 2, 5 2, 6 

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6 

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6 

5 5, 1 5, 2 5, 3 5, 4 5, 5  5, 6 

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6 

 
 
Questions: The 1st triangular number is 1; the 2nd triangular number is 3; the 3rd triangular number is 
6; the 4th triangular number is 10. 
 

1. What is the 5th triangular number? 
2. Roll 2D6. How many possible outcomes are there? 
3. Roll 2D6. Add the two dice. How many 2D6 dice sums are triangular numbers? 
4. Roll 2D6. What is the probability that the sum of the two dice is a triangular number? 
5. Roll 2D6. What is the probability that the sum of the dice is the 1st triangular number? 
6. Roll 2D6. What is the probability that the sum of the dice is the 2nd triangular? 
7. Roll 2D6. What is the probability that the sum of the dice is the 3rd triangular? 
8. Roll 2D6. What is the probability that the sum of the dice is the 4th triangular? 
9. Roll 2D6. What is the probability that the sum of the dice is the 5th triangular? 
10.  

 
Answers: 
 

1. 36 2. 10 3. 10/36 
 
Hey! Invent more 2D6 probability alakazams. 
 

¶ Roll 2D6: What is the probability that the sum of the dice is greater than 0? 

¶ Roll 2D6. What is the probability that the sum of the dice is less than 13? 

¶ Roll 2D6. What is the probability that the sum of the dice is greater than <your number>? 

¶ Roll 2D6. What is the probability that the sum of the dice is your favorite 1-digit number? 
 
Et cetera, et cetera. Creating, contriving, inventing dice experiments is a never-ending adventure. 
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RPA Curriculum Construction Kit ς 5ƛŘ ǿŜ Řƻ ǎƻƳŜ ƻŦ ǘƘƛǎ ǿŀȅ ǳǇ ȅƻƴŘŜǊΚ ²Ŝ ŘƻƴΩǘ ǊŜƳŜƳōŜǊΦ  
 

Table CCK15. Roll 2D6: Probabilities of Possible Outcomes (die1, die2) 
Assumption: Fair dice ς The 36 outcomes are equally probable 

dieм Ҩ die2  1 2 3 4 5 6 

1 1/36 1/36 1/36 1/36 1/36 1/36 

2 1/36 1/36 1/36 1/36 1/36 1/36 

3 1/36 1/36 1/36 1/36 1/36 1/36 

4 1/36 1/36 1/36 1/36 1/36 1/36 

5 1/36 1/36 1/36 1/36 1/36 1/36 

6 1/36 1/36 1/36 1/36 1/36 1/36 

 
Now we make assertions (also called claims) about 2D6 outcomes and probabilities.    
 

¶ Assertion: Dictionary.com http://dictionary.reference.com/browse/assertion [noun] 

¶ Assert: Dictionary.com http://dictionary.reference.com/browse/assert?s=t [verb] 

¶ Claim: Dictionary.com http://dictionary.reference.com/browse/claim?s=t [noun or verb] 
 
Bob & George assertions (claims) based on Table CCK15. Which assertions are true? Which are false? 
 

¶ Roll 2D6. There are 35 possible outcomes, and 11 of these outcomes include 6 

¶ Roll 2D6. There are 35 possible outcomes, and 12 of these outcomes include 6. 

¶ Roll 2D6. There are 36 possible outcomes, and 11 of these outcomes include 6. 

¶ Roll 2D6. There are 36 possible outcomes, and 12 of these outcomes include 6. 
 

¶ Probability of rolling 2D6 and getting 6 = 11/35. 

¶ Probability of rolling 2D6 and getting 6 = 12/35. 

¶ Probability of rolling 2D6 and getting 6 = 11/36. 

¶ Probability of rolling 2D6 and getting 6 = 11/36 
 

PPP  
Ahoy Teacher, YOU can contrive many more sets of assertions ς some true, some 
false ς based on Table CCK15 or another table in this Curriculum Construction Kit 
or ς best ς tables or other thingamajigs that you create. 

PPP  

 
Scribble your ideas: 
 
 
 
  

http://dictionary.reference.com/browse/assertion
http://dictionary.reference.com/browse/assert?s=t
http://dictionary.reference.com/browse/claim?s=t
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RPA Curriculum Construction Kit ς We pondered the ǇǊƻōŀōƛƭƛǘƛŜǎ ƻŦ ΨǇŜǊŦŜŎǘΩ ƎŀƳŜǎΦ 
 
 

PPP  
The probability of rolling 2D6 and getting a 6 is 11/36. Do you agree? If not, 

please assume that the probability is 11/36 and continue. Then edit all below 
according to the probability that you believe in. 

PPP  

 
Roll 2D6 four times. What is the probability of getting a 6 on all four rolls? 
 

¶ Probability of rolling 2D6 four times and getting a 6 on all four rolls: 
Probability = (11/36)(11/36)(11/36)(11/36) = 14641/1679616 [Approximately 0.0087 or 0.87%] 

 
The probabiƭƛǘȅ ƻŦ ǇƭŀȅƛƴƎ ŀ ΨǇŜǊŦŜŎǘΩ п-turn Try for High game and getting 6 every turn is 0.0087 (0.87%), 
a little less than 0.01 (1%). If your students play 100 games, they might nail one or none or more than 
one perfect games. The more games they play, the more likely they will enjoy a perfect game.  
 

Your Turn What is the probability of playing a 5-turn game and getting a 6 every turn (score = 30)?     
 

Answer (11/36)(11/36)(11/36)(11/36)(11/36) = (11/36)5 = 161,051/60,466,176  
Approximately 0.00266 or 0.266%. 

 
Alas, to experience a perfect 5-turn game, your students might have to play hundreds, thousands of 
games ς unless they are very lucky. We will love it if your students play hundreds of games, thousands of 
games, and grab perfect 4-turn or 5-turn or more-turn games.  
 
Suppose you have 20 students in your classroom όŘƻƴΩǘ ȅƻǳ ǿƛǎƘΚύΦ Organize them into ten teams with 
two students in each team. Spend one class period (50 minutes?) gathering data by playing Roll, Pick, 
and Add Try for High 4-turn or 5-turn games.  
 
 

PPP  

Might grabbing data by playing games be more interesting to students than 
the data presented in textbooks? When they play a game, they own the data. 
They created the data by playing the game. They can calculate statistics on 
their data. We think a great way to learn statistics is: 

¶ Play games, grab data, and calculate statistics such as mean, median, 
mode, 1st quartile, 3rd quartile, maximum, minimum, range, standard 
deviation, et cetera, et cetera. 

PPP  
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RPA Curriculum Construction Kit ς We waved our magic wand and contrived unlikely games. 
 
Table CCK16: Incredibly lucky 4-ǘǳǊƴ ¢Ǌȅ ŦƻǊ IƛƎƘ ƎŀƳŜΦ 5ƛŘƴΩǘ ƘŀǇǇŜƴ ς we contrived it. 
 

Table CCK16 Roll, Pick, and Add Try for High Incredibly Lucky Game (contrived) 

Turn 

 

1 

2 

3 

4 

 die1, die2 

 

6, 2 

3    6 

6    6 

4   6 

Pick 

 

6 

6 

6 

6 

Add to score 

 

0 + 6 = 6 

6 + 6 = 12 

12 + 6 = 18 

18 + 6 = 24 

Score 

0 

6 

12 

18 

24 

Comment by GameMaster 

Score begins at zero (0) 

Add pick to previous score. 

 

 

Highest score possible in 4 turns 

 
What is the probability that the game in Table CCK16 might occur exactly as shown?  
 

¶ What is the probability that turn #1 is 6, 2 (die1 = 6, die2 = 2)? 

¶ What is the probability that turn #2 is 3, 6 (die1 = 3, die2 = 6)? 

¶ What is the probability that turn #3 is 6, 6 (die1 = 6, die2 = 6)? 

¶ What is the probability that turn #4 is 4, 6 (die1 = 4, die2 = 6)? 
 

¶ What is the probability that turn #1 is 6, 2 AND turn #2 is 3, 6? 
 

¶ What is the probability that turn #1 is 6, 2 AND turn #2 is 3, 6 AND turn #3 is 6, 6?  
 

¶ What is the probability that: 
turn #1 is 6, 2 AND turn #2 is 3, 6 AND turn #3 is 6, 6 AND turn #4 is 4, 6? 

 
aƻǊŜ ΨǇŜǊŦŜŎǘΩ п-turn games. 6 on either die1 or die2 every turn. 
 

¶ Turn 1: die1 = 6 and die2 = 1, 2, 3, 4, 5, or 6 OR die2 = 6 and die1 = 1, 2, 3, 4, 5, or 6. 

¶ Turn 2: die1 = 6 and die2 = 1, 2, 3, 4, 5, or 6 OR die2 = 6 and die1 = 1, 2, 3, 4, 5, or 6. 

¶ Turn 3: die1 = 6 and die2 = 1, 2, 3, 4, 5, or 6 OR die2 = 6 and die1 = 1, 2, 3, 4, 5, or 6. 

¶ Turn 4: die1 = 6 and die2 = 1, 2, 3, 4, 5, or 6 OR die2 = 6 and die1 = 1, 2, 3, 4, 5, or 6. 
 
What is the probability that this game might happen?  
 

PPP  

Ahoy Teacher, If we were on a team to create math standards, we would lobby 
for probability and statistics beginning in K or 1 as one of the most important 
and useful math topics for every grade level. As you go through life, you are 
bombarded by data, data, and data. How do you choose the better choice? 
Know and apply your knowledge of probability and statistics. 

PPP  
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RPA Curriculum Construction Kit ς Roll, Pick, and Add variations for you & your students to explore. 
 

 

Instead o f 2D 6 , play with polyhedral dice . Look for them at  

 

¶ Dice https://en.wikipedia.org/wiki/Dice#Polyhedral_dice   

 

Instead of 2D6, use 2D4 (2  tetrahedral dice, each numbered  1 to 4).  

 

Instead of 2D6, use 2D8 (2 octahedral dice, each numbered  1 to 8).  

 

Instead of 2D6, use 2DD (2  digit  dice, each numbered  0 to 9).  [We did this way up yonder .]  

 

Instead of 2D6, use 2D10 (2 decahedral dice, each numbered 1 to 10).  

 

Instead of 2D6, use 2D12 (2 dodecahedral dice, each numbered  1 to 12).  

 

Instead of 2D6, use 2D20  (2 icosah edral dice, each numbered  1 to 20 ).  

  

 

Use a number line to keep score  

 

At the beginning of a game, put a token on zero (0). Each turn, move the token to the new 

score. In a multiplayer game, give  a number line to each player .  

 
 

¶--------- 1--------- 2--------- 3--------- 4--------- 5  

0         0         0          0         0         0  

 
Try for High. Turn 1: roll 3, 5. Pick 5. 
 

0---- ¶---- 1--------- 2--------- 3--------- 4--------- 5  

          0         0         0         0         0  

 
Try for High. Turn 2, roll 6, 1. Pick 6. 
 

0---- - ---- 1¶-------- 2--------- 3--------- 4--------- 5  

          0         0         0         0         0  

 
Try for High. Turn 3, roll 4, 2. Pick 4. 
 

0---- - ---- 1- --- ¶---- 2--------- 3--------- 4--------- 5  

          0         0         0         0         0  

 
 
 

https://en.wikipedia.org/wiki/Dice#Polyhedral_dice
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RPA Curriculum Construction Kit ς Play Roll, Pick, and Add using base 10 blocks and a number line. 
 
We think that 1st-graders can play Roll, Pick, and Add Try for High and Go for Low games using mental 
arithmetic or paper-and-pencil arithmetic. Or they can use base-10 blocks to calculate and keep track of 
scores. Or use base-10 blocks and a number line to keep score. 
 
Play Roll, Pick, and Add, have fun, reinforce learning how to 1-digit numbers and adding a 1-digit 
number to a 2-digit number 
 

Table CCK17 Try for High with Base-10 Blocks and Number Line 

  Base 10 locks Base 10 blocks Score 

1. Roll 6 & 4 Pick 6 ǐǐǐǐǐǐ   6 

2. Roll 1 & 5 Pick 5 ǐǐǐǐǐǐǐǐǐǐǐ ƵƵ ǐ 11 

3. Roll 3 & 4 Pick 4 ǐǐǐǐǐǐǐǐǐǐǐǐǐǐǐ ƵƵ ǐǐǐǐǐ 15 

4. Roll 3 & 2 Pick 3 ǐǐǐǐǐǐǐǐǐǐǐǐǐǐǐǐǐǐ ƵƵ ǐǐǐǐǐǐǐǐ 18 

  0----- ǒ---- ǒ--- ǒ-- ǒ-------  

       6    1   1  1   

            1   5  8           
 
 

Table CCK18 Try for High with Base-10 Blocks and Number Line 

  Base 10 blocks Base 10 blocks Score 

1. Roll 4 & 3 Pick 4 ǐǐǐǐ  ǐǐǐǐ  4 

2. Roll 3 & 4 Pick 4 ǐǐǐǐǐǐǐǐ ǐǐǐǐǐǐǐǐ 8 

3. Roll 2 & 2 Pick 2 ǐǐǐǐǐǐǐǐǐǐ ƵƵ 10 

4. Roll 4 & 5 Pick 5 ǐǐǐǐǐǐǐǐǐǐǐǐǐǐǐ ƵƵ ǐǐǐǐǐ 15 

  0--- ǒ--- ǒ-ǒ---- ǒ----------  

     4   8 1    1     

           0    5                   
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RPA Curriculum Construction Kit ς Play Roll, Pick, and Add using base 10 blocks and a number line. 
 

Table CCK19 Try for High with Base-10 Blocks and Number Line 

  Base 10 Blocks Base 10 blocks Total 

1. Roll 1 & 5 Pick 5 ǐǐǐǐǐ  ǐǐǐǐǐ 5 

2. Roll 6 & 2 Pick 6 ǐǐǐǐǐǐǐǐǐǐǐ ƵƵ ǐ 11 

3. Roll 4 & 1 Pick 4 ǐǐǐǐǐǐǐǐǐǐǐǐǐǐǐ ƵƵ ǐǐǐǐǐ 15 

4. Roll 6 & 6 Pick 3 ǐǐǐǐǐǐǐǐǐǐǐǐǐǐǐǐǐǐǐǐǐ ƵƵ ƵƵ ǐ 21 

  0---- ǒ----- ǒ--- ǒ---- -ǒ--- -  

      5     1   1     2  

            1   5     1  
       

 
Ahoy 1st-grade Teacher, 
 
Are Roll, Pick and Add Try for High and Go for Low games appropriate for 1st-graders? We think yes. 
 
At the start of the game, before rolling dice, set your score to zero. [Do 1st-graders know about zero?] 
 

¶ Try for High: If the numbers on two dice are unequal, pick the greater number. 

¶ Try for High: If the numbers on the two dice are equal, pick either number.  
 

¶ Go for Low: If the numbers on two dice are unequal, pick the lesser number. 

¶ Go for Low: If the numbers on two dice are equal, pick either number. 
 
Math words: equal, unequal, greater, lesser 
 

¶ After picking a number, add it to your score. [Math skills: add 1-digit numbers, add a 1-digit 
number to a 2-digit number.] 

 
What do you think about using base 10 cubes and rods to calculate and keep track of scores? 
 
What do you think about using number lines to calculate and keep track of scores? 
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RPA Curriculum Construction Kit ς Play Roll, Pick, and Add using base 10 blocks and a number line. 
 
Roll, Pick, and Add Hit the Target is a higher-level game than Try for High or Go for Low. 
 

Table CCK20 4-turn Hit the Target Game with Base-10 Blocks and Number Line. Target = 16 
Hoped for turn scores: 4, 8, 12, 16 

  Base 10 Blocks Base 10 blocks Total 

1. Roll 2 & 5 Pick 5 ǐǐǐǐǐ  ǐǐǐǐǐ 5 

2. Roll 6 & 1 Pick 1 ǐǐǐǐǐǐ ǐǐǐǐǐǐ 6 

3. Roll 3 & 5 Pick 5 ǐǐǐǐǐǐǐǐǐǐǐ ƵƵ ǐ 11 

4. Roll 6 & 3 Pick 3 ǐǐǐǐǐǐǐǐǐǐǐǐǐǐǐǐǐǐ ƵƵ ǐ 17 

Final score = 17. Missed the target (16) by 1 

  0---- ǒǒ---- ǒ--- - -ǒ-- - --- -  

      56    1     1      

            1     5      
       

 
Ahoy 1st-grade Teacher, 
 
Is Roll, Pick and Add Hit the Target appropriate for 1st-graders? 
 
What do you think about the following strategy for 1st-graders? 
 
4-turn game, target = 16. Grab 16 base-10 cubes. 
 
Arrange the 16 base-10 cubes in 4 groups (4 turns) with the same number of 
cubes in each group. Abracadabra! There are 4 cubes in each group. We 
would like to get a 4 every turn. Desired turn scores: 4, 8, 12, and 16. If your 
students play many 4-turn games, they will probably discover that getting a 4 
every turn in a 4-turn game is unlikely, so it might be good to adjust their 
strategy after each turn. 
 

 
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ 
 
ÁÁÁÁ  
ÁÁÁÁ  
ÁÁÁÁ  
ÁÁÁÁ   

 
If you roll 3 and 5 in turn 1, which do you pick? If you pick 3, your turn-1 score will be low by 1; if you 
pick 5, your turn-1 score will be high by 1. Turn-2 strategy depends on your turn-1 pick. If they roll 3 and 
5 in turn 1, will 1st-grade students pick 3 more frequently? Or pick 5 more frequently? Or pick 3 or 5 
ǿƛǘƘ ŀōƻǳǘ Ŝǉǳŀƭ ŦǊŜǉǳŜƴŎƛŜǎΚ ²Ŝ ŘƻƴΩǘ ƪƴƻǿΦ  
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RPA Curriculum Construction Kit ς Play Roll, Pick, and Add using base 10 blocks and a number line. 
 
Hit the Target 5-turn game strategy for 1st-graders?  
 
5-turn game, target = 20. Grab 20 base-10 cubes. 
 
Arrange the 20 base-10 cubes in 5 groups (5 turns) with the same number of 
cubes in each group. Alakazam! There are 4 cubes in each group. We would like 
to get a 4 every turn. Desired turn scores: 4, 8, 12, 16, and 20. If your students 
play many 5-turn games, they may discover that getting a 4 every turn in a 5-turn 
game is very unlikely, so it might be good to adjust their strategy after each turn.  

ÁÁÁÁÁÁÁÁÁÁ 
ÁÁÁÁÁÁÁÁÁÁ 
 
ÁÁÁÁ 
ÁÁÁÁ  
ÁÁÁÁ  
ÁÁÁÁ  
ÁÁÁÁ  
  

 
If your turn-4 score is 16 and your turn-5 roll is 3 and 5, which do you pick? If you pick 3, your final score 
will be 19, 1 less than the target; if you pick 5, your final score will be 21, 1 greater than the target. Will 
1st-grade students pick 3 more frequently, or pick 5 more frequently? Or pick 3 or 5 with about equal 
ŦǊŜǉǳŜƴŎƛŜǎΚ ²Ŝ ŘƻƴΩǘ ƪƴƻǿΦ  
 
Yep, we chose 16 as the target for a 4-turn Hit the Target game because 16 is divisible by 4. Another 
target might be 12 (12/4 turns = 3/turn). We chose 20 as the target in a 5-turn Hit the Target game 
because 20 is divisible by 5 (20/5 turns = 4/turn). Another target? 5-turn game: 15 (15/5 turns = 3/turn). 
For a 6-turn game for 1st-graders, we might choose 18 (18/6 turns = 3/turn) or 24 (24/6 turns = 4/turn) 
as the target number.  
 
What if your students figure out (yeah!) the desired score at the end of each turn in 4-turn, 5-turn, or 
more-turn games? Bravo! Challenge them to calculate the desired score at the end of each turn for, say, 
a 4-turn game with target = 14, or a 5-turn game with target = 18, or ς best! ς Your game. You chose the 
number of turns and the target number. Your students figure out the desired dice roll each turn, and the 
desired score at the end of each turn. 
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RPA Curriculum Construction Kit ς Play Roll, Pick, and Add games, collect data, calculate statistics. 
 
We think a great way to learn statistics is: play games, collect data, calculate statistics. We played 12 Try 
for High games shown on this and the following page, and then calculated statistics. 
 

 

Roll, Pick, and Add Try for High 

Turn Roll 2D6 Pick Score 

    0 

1 2 2 2 2 

2 3 2 3 5 

3 4 6 6 11 

4 1 2 2 13 

5 3 2 3 16 

Score = 16 

 

Roll, Pick, and Add Try for High 

Turn Roll 2D6 Pick Score 

    0 

1 5 2 5 5 

2 5 1 5 10 

3 1 2 2 12 

4 3 1 3 15 

5 2 5 5 20 

Score = 20 

 
 

Roll, Pick, and Add Try for High 

Turn Roll 2D6 Pick Score 

    0 

1 3 5 5 5 

2 1 3 3 8 

3 4 6 6 14 

4 3 2 3 17 

5 6 3 6 23 

Score = 23 

 

Roll, Pick, and Add Try for High 

Turn Roll 2D6 Pick Score 

    0 

1 2 6 6 6 

2 6 5 6 12 

3 3 4 4 16 

4 3 5 5 21 

5 5 6 6 27 

Score = 27 

 
 

Roll, Pick, and Add Try for High 

Turn Roll 2D6 Pick Score 

    0 

1 5 3 5 5 

2 5 3 5 10 

3 1 3 3 13 

4 4 2 4 17 

5 5 6 6 23 

Score = 23 

 

Roll, Pick, and Add Try for High 

Turn Roll 2D6 Pick Score 

    0 

1 2 1 2 2 

2 6 1 6 8 

3 1 5 5 13 

4 3 6 6 19 

5 6 6 6 25 

Score = 25 
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RPA Curriculum Construction Kit ς Play Roll, Pick, and Add games, collect data, calculate statistics. 
 

 

Roll, Pick, and Add Try for High 

Turn Roll 2D6 Pick Score 

    0 

1 1 3 3 3 

2 5 6 6 9 

3 4 2 4 13 

4 3 5 5 18 

5 5 3 5 23 

Score = 23 

 

Roll, Pick, and Add Try for High 

Turn Roll 2D6 Pick Score 

    0 

1 2 5 5 5 

2 2 3 3 8 

3 4 2 4 12 

4 2 6 6 18 

5 3 1 3 21 

Score = 21 

 
 

Roll, Pick, and Add Try for High 

Turn Roll 2D6 Pick Score 

    0 

1 6 6 6 6 

2 2 5 5 11 

3 5 2 5 16 

4 3 1 3 19 

5 5 1 5 24 

Score = 24 

 

Roll, Pick, and Ad: Try for High 

Turn Roll 2D6 Pick Score 

    0 

1 6 5 6 6 

2 6 5 6 12 

3 1 2 2 14 

4 3 3 3 17 

5 6 3 6 23 

Score = 23 

 
 

Roll, Pick, and Add Try for High 

Turn Roll 2D6 Pick Score 

    0 

1 1 5 5 5 

2 5 3 5 10 

3 5 6 6 16 

4 1 6 6 22 

5 4 6 6 28 

Score = 28 

 

Roll, Pick, and Add Try for High 

Turn Roll 2D6 Pick Score 

    0 

1 4 6 6 6 

2 4 2 4 10 

3 1 3 3 13 

4 4 6 6 19 

5 6 2 6 25 

Score = 25 

 
Scores for 12 TFH games: 16, 20, 23, 27, 23, 25, 23, 21, 24, 23, 28, 25. 
 
What is the least score? 
What is the range? 
What is the mean score per game (12 games)? 
What is the mean score per turn (60 turns)? 
 

What is the greatest score? 
What is the mode? 
What is the median score per game (12 games)? 
What is the median score per turn (60 turns)? 
 

Oops. We are near the end of this page? Quartiles, anyone? 
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RPA Curriculum Construction Kit ς Play Roll, Pick, and Add games, collect data, calculate statistics. 
 
Try for High scores, in order of appearance: 16, 20, 23, 27, 23, 25, 23, 21, 24, 23, 28, 25 
Scores, in numerical order from least to greatest: 16, 20, 21, 23, 23, 23, 23, 24, 25, 25, 27, 28 

¶ Minimum score: 16 

¶ Maximum score: 28 

¶ Range: 28 ς 16 =12 

¶ Median: (23 + 23)/2 = 23 

¶ 1st Quartile: (21 + 23)/2 = 22 

¶ 3rd Quartile: (25 + 25)/2 = 25 

¶ Sum of scores: 16 + 20 + 21 + 23 + 23 + 23 + 23 + 24 + 25 + 25 + 27 + 28 = 278   

¶ Mean score per game: 278/12 = 23.2 

¶ Mean score per turn: 278/60 = 4.63 
 
Difference of sample mean score per turn from theoretical mean/expected value:  

¶ Algebraic difference: Sample mean ς theoretical mean/expected value = 4.63 ς 4.47 = 0.16 

¶ Relative difference: 0.16/4.47 = 0.0358 

¶ Percent difference: 0.358 x 100% = 3.58% 
 

Primitive histogram Frequency Distribution 

 
 
16  x       1  

20  x       1  

21  x       1  

23  xxxx    4     

24  x       1  

25  xx      2  

27  x       1  

28  x       1  

 

Score 
 
16 
20 
21 
23 
24 
25 
27 
28 

Frequency 
 
1 
1 
1 
4 
1 
2 
1 
1 
 

 
We did not calculate the standard deviation of 1) the sample of 12 scores and 2) the estimate of the 
standard deviation of the population of all possible scores. 
 

¶ Standard Deviation https://en.wikipedia.org/wiki/Standard_deviation  
 
12 Try for High games is a small sample. You and your investigators can contrive a sample of many more 
Try for High games. 100 games? More games?  
 
  

https://en.wikipedia.org/wiki/Standard_deviation
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RPA Curriculum Construction Kit ς Play Roll, Pick, and Add games, collect data, calculate statistics. 
 

Your Turn On this page and the next page are play sheets of 12 Go for Low games. Calculate statistics 
as we did for the 12 Try for high games up yonder. 
 

 

Roll, Pick, and Add Go for Low 

Turn Roll 2D6 Pick Score 

    0 

1 4 3 3 3 

2 3 3 3 6 

3 1 1 1 7 

4 4 6 4 11 

5 4 6 4 15 

Score = 15 

 

Roll, Pick, and Add Go for Low 

Turn Roll 2D6 Pick Score 

    0 

1 1 3 1 1 

2 5 3 3 4 

3 5 3 3 7 

4 5 3 3 10 

5 6 3 3 13 

Score = 13 

 
 

Roll, Pick, and Add Go for Low 

Turn Roll 2D6 Pick Score 

    0 

1 6 4 4 4 

2 4 5 4 8 

3 3 4 3 11 

4 3 2 2 13 

5 4 4 4 17 

Score = 17 

 

Roll, Pick, and Add Go for Low 

Turn Roll 2D6 Pick Score 

    0 

1 3 4 3 3 

2 2 3 2 5 

3 1 2 1 6 

4 6 2 2 8 

5 3 2 2 10 

Score = 10 

 
 

Roll, Pick, and Add Go for Low 

Turn Roll 2D6 Pick Score 

    0 

1 6 3 3 3 

2 1 4 1 4 

3 6 3 3 7 

4 1 6 1 8 

5 2 1 1 9 

Score = 9 

 

Roll, Pick, and Add Go for Low 

Turn Roll 2D6 Pick Score 

    0 

1 1 5 1 1 

2 3 2 2 3 

3 4 1 1 4 

4 6 3 3 7 

5 3 3 3 10 

Score = 10 
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RPA Curriculum Construction Kit ς Play Roll, Pick, and Add games, collect data, calculate statistics. 
 

 

Roll, Pick, and Add Go for Low 

Turn Roll 2D6 Pick Score 

    0 

1 2 3 2 2 

2 3 6 3 5 

3 3 1 1 6 

4 6 5 5 11 

5 1 6 1 12 

Score = 12 

 

Roll, Pick, and Add Go for Low 

Turn Roll 2D6 Pick Score 

    0 

1 1 3 1 1 

2 3 3 3 4 

3 2 1 1 5 

4 4 5 4 9 

5 2 3 2 11 

Score = 10 

 
 

Roll, Pick, and Add Go for Low 

Turn Roll 2D6 Pick Score 

    0 

1 4 5 4 4 

2 6 1 1 5 

3 2 3 2 7 

4 3 1 1 8 

5 1 6 1 9 

Score = 9 

 

Roll, Pick, and Add Go for Low 

Turn Roll 2D6 Pick Score 

    0 

1 4 3 3 3 

2 3 3 3 6 

3 3 5 3 9 

4 5 3 3 12 

5 4 3 3 15 

Score = 15 

 
 

Roll, Pick, and Add: Go for Low 

Turn Roll 2D6 Pick Score 

    0 

1 4 6 4 4 

2 2 1 1 5 

3 6 4 4 9 

4 1 2 1 10 

5 3 3 3 13 

Score = 13 

 

Roll, Pick, and Add: Go for Low 

Turn Roll 2D6 Pick Score 

    0 

1 2 6 2 2 

2 4 2 2 4 

3 2 2 2 6 

4 5 1 1 7 

5 1 6 1 8 

Score = 8 

 
Calculate statistics: minimum score, maximum score, range, mode, median, 1st quartile, 3rd quartile, 
sum of scores, mean score per game, mean score per turn. 
 
Make a histogram and a frequency distribution.  
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RPA Curriculum Construction Kit ς Play Roll, Pick, and Add games, collect data, calculate statistics. 
 
On this and the next page are 12 Hit the Target games, 5 turns, target = 20. 
 

 

Roll, Pick, and Add: Hit the Target (20) 

Turn Roll 2D6 Pick Score 

    0 

1 3 1 3 3 

2 6 1 6 9 

3 5 6 5 14 

4 2 5 2 16 

5 3 6 3 19 

Score = 19. Missed target by -1. 

 

Roll, Pick, and Add: Hit the Target (20) 

Turn Roll 2D6 Pick Score 

    0 

1 3 4 4 4 

2 5 2 5 9 

3 4 5 4 13 

4 1 5 5 18 

5 3 3 3 21 

Score = 21. Missed target by +1 

 
 

Roll, Pick, and Add: Hit the Target (20) 

Turn Roll 2D6 Pick Score 

    0 

1 2 5 5 5 

2 6 4 4 9 

3 3 4 3 12 

4 1 2 2 14 

5 2 3 3 17 

Score = 17. Missed target by -3. 

 

Roll, Pick, and Add: Hit the Target (20) 

Turn Roll 2D6 Pick Score 

    0 

1 2 6 6 6 

2 1 2 2 8 

3 2 2 2 10 

4 6 6 6 16 

5 2 5 5 21 

Score = 21. Missed target by +1. 

 
 

Roll, Pick, and Add: Hit Target (20) 

Turn Roll 2D6 Pick Score 

    0 

1 4 4 4 4 

2 2 3 3 7 

3 5 2 5 12 

4 5 5 5 17 

5 5 5 5 22 

Score = 22. Missed target by +2. 

 

Roll, Pick, and Add: Hit Target (20) 

Turn Roll 2D6 Pick Score 

    0 

1 5 4 4 4 

2 6 5 5 9 

3 3 4 3 12 

4 3 2 3 15 

5 1 4 4 19 

Score = 19. Missed target by -1. 
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RPA Curriculum Construction Kit ς Play Roll, Pick, and Add games, collect data, calculate statistics. 
 

 

Roll, Pick, and Add: Hit Target (20) 

Turn Roll 2D6 Pick Score 

    0 

1 5 1 5 5 

2 2 6 2 7 

3 3 1 3 10 

4 3 5 5 15 

5 6 3 6 21 

Score = 21. Missed target by +1. 

 

Roll, Pick, and Add: Hit Target (20) 

Turn Roll 2D6 Pick Score 

    0 

1 5 3 5 5 

2 5 2 2 7 

3 1 5 5 12 

4 6 1 6 18 

5 1 2 2 20 

Score = 20. Hit the target. 

 
 

Roll, Pick, and Add: Hit Target (20) 

Turn Roll 2D6 Pick Score 

    0 

1 1 3 3 3 

2 4 3 4 7 

3 3 4 4 11 

4 2 5 5 16 

5 3 6 3 19 

Score = 19. Missed target by -1. 

 

Roll, Pick, and Add: Hit Target (20) 

Turn Roll 2D6 Pick Score 

    0 

1 1 5 5 5 

2 5 3 3 8 

3 6 1 6 14 

4 4 2 2 16 

5 1 6 6 22 

Score = 22. Missed target by +2. 

 
 

Roll, Pick, and Add: Hit Target (20) 

Turn Roll 2D6 Pick Score 

    0 

1 2 5 5 5 

2 4 3 3 8 

3 1 6 6 14 

4 3 2 2 16 

5 4 5 4 20 

Score = 20. Hit the target. 

 

Roll, Pick, and Add: Hit Target (20) 

Turn Roll 2D6 Pick Score 

    0 

1 6 2 6 6 

2 1 6 1 7 

3 4 4 4 11 

4 4 1 4 15 

5 1 1 1 16 

Score = 16. Missed target by -4. 
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RPA Curriculum Construction Kit ς Play Roll, Pick, and Add games, collect data, calculate statistics. 
 
Hit the Target data: 12 5-turn games, target = 20. Here there be some of our statistics. 
 

HTT, 5 turns per game, target = 20. Scores: 19 21 17 21 22 19 21 20 19 22 20 16  

Distance of score from target, algebraic: - 1 +1 - 3 +1 +2 - 1 +1  0 - 1 +2  0 - 4 

Distance of score from target, absolute value:   1  1  3  1  2  1  1  0  1  2  0  4  

 
In our 12 Hit the Target games:  
 

¶ We hit the target two times. 

¶ We missed the target by 1 six times. 

¶ We missed the target by 2 two times. 

¶ We missed the target by 3 one time. 

¶ We missed the target by 4 one time. 
 
What say we contrive a frequency distribution to display the data? Sure, here it be: 
 

 
Distance 

Frequency Experimental probability 

  Fraction Decimal Percent 

0 2 2/12 = 1/6 0.167 16.7 

1 6 6/12 = 1/5 0.500 50.0 

2 2 2/12 = 1/6 0.167 16.7 

3 1 1/12 0.083 8.3 

4 1 1/12 0.083 8.3 

 

Your Turn Calculate statistics for our 12 Hit the Target Games, such as: 
 

¶ Minimum distance of score from target, maximum distance of score from target, and range. 

¶ Mode, median, 1st quartile, and 3rd quartile of the data. 

¶ Mean of the absolute value of the distance of the score from the target. 
 
Please do not be limited by our scarcity of suggestions. You and your students can go beyond the things 
we suggest. Alakazam! Up, up, and away!  
 
Our sample size is small, only 12 games. You and your students can grab a much larger sample, tens of 
games, hundreds of games. Yeah! 
 
 

PPP  Play games, grab data, calculate statistics. Down yonder are play sheets.   PPP  
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RPA Curriculum Construction Kit ς Play Roll, Pick, and Add games, collect data, calculate statistics. 
 
Play Roll, Pick, and Add, collect data, calculate statistics. Here are play sheets for 5-turn games. Sure, 
you can use them for less-than-5-turn games. 
 

 

 

Turn Roll Pick Score 

     

1     

2     

3     

4     

5     

 

 

 

Turn Roll Pick Score 

     

1     

2     

3     

4     

5     

 

 
 

 

 

Turn Roll Pick Score 

     

1     

2     

3     

4     

5     

 

 

 

Turn Roll  Pick Score 

     

1     

2     

3     

4     

5     
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RPA Curriculum Construction Kit ς Play Roll, Pick, and Add games, collect data, calculate statistics. 
 
Here there be play sheets for more-than-5-turn games. Edit them to suit your fancy.  
 

 

 

Turn Roll Pick Score 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 

 

 

Turn Roll Pick Score 
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Janus | TOC 
 
Janus is a Roman god. He has two faces. One face looks forward, the other backward. 
 

¶ Janus https://en.wikipedia.org/wiki/Janus  
 
What month is named after Janus? 
 
Look backward at this eBook. 
 

¶ Pages 1-64 comprise the eBook we almost posted (instead of this eBook). Much edited ς we 
hope we caught most of the bogglements. Good news: YOU and your students can find and fix 
any mistrakes we missed.  

 
Then we thouƎƘǘΣ άaƛƎƘǘ ǇŀƎŜǎ ōŜȅƻƴŘ those page 64 be of use to someone, even only one someone? 
 
We included our meanderings beyond page 65 and call them Curriculum Construction Kit. Some of the 
content of the CCK pages appears in the first part of this eBook, pages 1-64. Most do not. 
 
We are not fans of the Common Core math standards http://www.corestandards.org/Math/. One size 
Ŧƛǘǎ ŀƭƭΚ bƻ ǿŀȅΦ ²Ŝ ǘƘƛƴƪ ƛǘ ǿƻǳƭŘ ōŜ ƎƻƻŘ ƛŦ Ψbƻ /ƘƛƭŘ [ŜŦǘ .ŜƘƛƴŘΩ ǿŜǊŜ ƭŜŦǘ ōŜƘƛƴŘΦ ²Ŝ ǘƘƛƴƪ ƛǘ ǿƻǳƭŘ 
be loverly if: 
 

¶ School districts, counties, cities, towns, villages had more control of math curricula. 

¶ The Federal Government (the Fed) had less control of math curricula. 

¶ The Fed funds copious research in the hope of finding stuff that works. 

¶ Copious research finds stuff that works. The Fed publishes three or more sets of math 
standards, quite different from one another.  

¶ The Feds publish three or more sets of standards, suggests them, but does not mandate them. 
Aha! Choice in the land of the free and the home of the brave. 

 

PPP  
Our fantasy: Every year, teachers browse the published and suggested math 

standards and create the best standards for their students that year. 
PPP  

 
²Ŝ ŘƻƴΩǘ ƘŀǾŜ ŀƭƭ ǘƘŜ ǘƻƻƭǎ ŀƴŘ ǘƻȅǎ ǿŜ ƴŜŜŘ ǘƻ ŎǊŜŀǘŜ ŀ ǎŜǘ ƻŦ ƳŀǘƘ ǎǘŀƴŘŀǊŘǎ ǘƻ ŎƻƳǇŜǘŜ ǿƛǘƘ ǘƘŜ 
Common Core math standards. And, alas ς ǿŜ ŀƛƴΩǘ Ǝƻǘ ŎƭƻǳǘΦ If reality would expand to fill our fantasies, 
we would like to be part of a team that creates math standards that feature probability and statistics 
from K, 1, 2, 3, up , up, and away! Among the tools and toys would be games, games, games! As you 
meander through life, and make multitudes of decisions that influence your future, a deep 
understanding of probability and statistics will serve you well. We have much more to say about this, 
ōǳǘ ǘƘŀǘΩǎ ŀƴƻǘƘŜǊ story for another time. 
 

PPPThe end ς of the beginning PPP  
 

https://en.wikipedia.org/wiki/Janus
http://www.corestandards.org/Math/

