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Student Solutions 
 

There is 24 possible tosses 
 
 
 

 

 

 

 

 

 

 

There is 9 possible tosses 
 
I put different combinations of round up sides and flat sides up. 
 

 

 

 

 

 

 

The answer to the first question to the problem of the week is that 
the possibilities are: 
 
RRR 
RRF 
RFF 
FFF 
 
I got this answer by starting at three R's.  Now the next roll that 
could have happened that would be the closest to three R's is two 
R's and one F.  The next closest to three R's is one R and two F's.  
The next is three F's.  Now since I don't have any more R's in the 
last roll, that means that there aren't any more possible rolls. 
  
The answer to the next question is that the chance that you have to 
roll three R's or three F's is a 2 out of 4 chance.  I got this 
answer by looking at the graph that I had made to answer the problem 
before, and since two of those four possible rolls were three of a 
kind, then the chance you have to roll three R's or three F's is a 2 
out of 4 chance. 
  
The answer to the EXTRA problem is that it is not equal in chance 
that you will roll a R than you will a F.  I think that it is harder to roll a R  
than it is to roll a F.  I do because if it falls on an edge which there is a  
50 50 chance that it does, because the F side is larger, it will weigh  
more, and if it weighs more, it will tip to that side.  So if you had four  
cane dice and each one landed on one of these four possible sides:  
side, side, R, F.  You will then notice that if all the sides land o the F  
side, 3 out of 4 cane dice will be F's. 
 
 
 

Thomas 
 age 14 

 
Interpretation 

Novice 
 

Thomas mentions the word 
“toss” indicating that he has 
some idea about the context 
of the problem.  
 
I wonder how he counted 24 
possibilities? I might ask him 
to tell me 3 of those 
possibilities to see if he 
actually understands how the 
game is played. 

Amos 
 age 9 

 
Interpretation 

Practitioner 
 

Amos has a good start on his 
solution. It seems that he was 
focusing on the pattern of the 
decreasing Rs rather than 
thinking of all of the possible 
tosses. 
 
I wonder if he might pick up 
on continuing that pattern if I 
asked him if FFR might come 
next after FFF. I wonder if he 
would think that was different 
from RFF? 
 

Kariston 
 age 14 

 
Interpretation 

Apprentice 
 

Kariston has responded to 
one of the two questions 
asked. I wonder if I reminded 
him to use "r" and "f" if he 
could list the 9 possible 
tosses that he found.  
 
Once he has a list he might 
be able to think more about 
the second question. 



 

1) There are four possible tosses (rrr,fff,rfr,and ffr). 
2) The probality of you advancing the counter is 1:2 
 
1)    To get the answer of four possible tosses I first drew the two 
that were discibed in the graph (rrr and fff). Then I knew there 
were more possible tosses because on the graph the third row said 
any other toss of the three cane dice the player doesnt advance.  So 
I drew two other possibilities (rrf and ffr). Then when I tried to 
draw other tosses they were just rrf and ffr rearanged like rfr or frf. 
 
2)   The probability would be 1:2 or 50% chance of moving forward if 
landing round side up or flat side up were equally likely because 
there are four possible tosses and only two of the four let you 
advance. Then I knew that the probability of advancing is 1:2 or 50%. 
 
 

8 possible tosses, 1:4 probability to advance 
 
rrr, fff, rfr, frf, rrf, ffr, rff, frr are the possible tosses. 
 
2 choices out of the 8 will let you advance and 2:8 = 1:4 probablilty 
 
 

 

1. The possibilities are; 
    fff 
    ffr 
    frr 
    frf 
    rrr 
    rrf 
    rff 
    rfr 
There is a total of 8. 
2.There is a 1/4 chance of advancing a space. 
 
1. To solve, I made an Organized list with f being lanading on the 
flat side and r landing on thge round side; 
    fff 
    ffr 
    frr 
    frf 
    rrr 
    rrf 
    rff 
    rfr 
 There are a total of 8 combinations. 
 
2. According to the rules of Totolospi, one advances only when it is 
rrr or fff. 
In the list above, rrr and fff account for 2/8 of the possible 
outcomes. 
2/8 simplifies to 1/4, or .25, or 25%. 
 
EXTRA: I do not think it is equally likely to roll a flat or round. 
 I believe that the mass of the cane die would pull it down a 
certain way more often. 
Also, because the round surface has more area than the falt surfae, 
a random;y thrown die will 
more likely land on the round side making it have the flat side face 
up. 
 

Archit 
 age 11 

 
Interpretation 

Practitioner 
 

Archit, unlike Claire, explains 
the notation he used to make 
his organized list. He also 
refers back to the rules of 
Totolospi and refers 
specifically to which tosses 
are possible outcomes. 
 
While both Archit and Claire 
interpreted the problem at the 
practitioner level, Archit would 
receive higher scores in 
communication. 

Claire 
 age 14 

 
Interpretation 

Practitioner 
 

Claire seems to have 
interpreted the problem well. 
She has stated her answers 
but she hasn’t really 
explained how she knows.    

Tyler 
 age 12 

 
Interpretation 

Practitioner 
 

Tyler like Amos has listed only 
4 of the 8 possible tosses. 
Unlike Amos, however, Tyler  
states that he has rearranged 
rrf from rfr.  
 
I wonder if it would help Tyler 
to share the penny/dime 
example that we’ve 
mentioned in this packet? 



 

The possible tosses are fff, ffr, frf, frr, rff, rfr, rrf, and rrr. 
The probability that you will advance your counter on a toss in 1/4. 
 
Extra: I do not think it is equally likely for a cane die to land round side up  
or flat side up. 
 
To find the possible tosses, use a tree diagram: 
       F 
     / 
    F - R 
  / 
F 
  \ 
   R - F 
     \ 
       R 
 
       F 
     / 
    F - R 
  / 
R 
  \ 
    R - F 
     \ 
       R 
Going down, the combinations are f-f-f, f-f-r, f-r-f, f-r-r, r-f-f, r-f-r, r-r-f, r-r-r,  
a total of 8 combinations. 
 
If landing round side up or flat side up were equally likely, you would  
compute the probability of advancing as follows: since two combinations  
allow you to advance (fff, rrr), out of eight possible combinations, as shown  
above, the probability is 2/8, or, simplified, 1/4. 
 
Extra: It is not equally likely for a cane die to land round side up or flat side  
up becuase the surface area of the round side is greater, and the difference  
in the shapes of the sides cause the aerodynamics of the sides to be different. 
 

The possible tosses are rrr, rrf, rff, fff, ffr, frr, frf, rfr.  The probability is 25%. 
 
To find all of the outcomes, I first found how many possible outcomes  
there were. To do this I did 2^3 because there are two possible outcomes  
for each toss and 3 tosses. 
 
2^3=8 
 
Since I knew there were 8 outcomes, I just wrote down possible 
outcomes until I found 8 different ones. 
 
To find the probability of advancing, I looked at the possible outcomes and  
since there were 8 total outcomes and only 2 outcomes make you  
advance, I made a fraction. 
 
2/8=1/4 
 
Since I got 1/4, I changed it to a percent. 
 
1/4=25% 
 
I found that the probability of advancing is 25%. 
 
Extra: No, I do not think it is equally likely for a cane die to land round side  
up or flat side up. This is because if it at first lands flat side up, there is a  
chance of it rolling over to make it round side up. Therefore, there is a greater  
probability of the cane die landing round side up than flat side up. 

Channing 
 age 12 

 
Interpretation 

Practitioner 
 

Channing’s tree diagram and 
the explanation that 
accompanies it demonstrate 
a clear understanding of this 
problem. 

Thomas 
 age 13 

 
Interpretation 

Expert 
 

Thomas knows how to 
calculate possible outcomes 
but he carefully confirmed that 
he could list them all. 
 
I wonder if he could explain 
how he knew to do that?  




