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Activitg 1 Tossing dice: small group activity

Let's simulate a horse race in the following way: 12 horses take pari,
numbered from 1 to 12. Two dice are tossed and the sum called. The horse
with that number advances one place. Tha first horse to advance 9 places is

the winner.

Every student should choose one horse number. Taking turns, toss the dice and

call the sum. Fill out the chart showing the progress of each horse.

1.2,3,4.3,56, 78, % 101112

FINISH

Chart 1

Harse 1 is a lousy bet (why?), but any other horse at least has a chance to

W in.
Activity 2

Compare your results with the results of other groups. Are horses in the
middle (8, 7, 8) more likely to win than those on the sides (2, 3, or 11, 1237

i hg 3
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a higher probability to win than the others?

(.0

Fill the chart below indicating in how many different ways a sum can be

outalrmd For examp]e the sum 4 can be ob’ramed if the dice show 1,3 or 2, 2

or &, 1.
51
2
234567 89101112
Chart 2
In how many ways can the sum 12 be ob tmmﬁﬂ” __ . In how many ways

.can the sum 7 be obtained? .
according to the chart‘, what hcr“e would be The f:r'.mmﬁ’?

Does the favorite always win?
‘Activity 3 Use of random table

Let's simulate the race no' using the attached randomfime.

U'Z'

_-Motice Haf in the Tub P appeat” numbers belween l and 6 grouped in pmr“;

The table simulates thp re:uH“ of Tussmg rmany pairs of dice

To use the table, cloge your eyes and point wi’rh thp_p cil tn s0me plarg- Df

- the ;‘.‘Sme. Circle the pair of numbnrs 1oseot to Thw mark. Afterwards, take_-] -

the pairs of numbers 9 hay apppar on the table.

Sum the two numbers in each pmr enc oumprpd Prj ede a5 in the previous

]
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activity, filling out the chart showing the prograss of each horse,

1. 2,345 6 78 9101112

START

FiNiSH

Chart 3

Choose a hotse number and run the race. It takes less time using the random
table than tossing the dice.

Random tables are used to simulate random processes, without having to
actually conduct the random experiment. Random tables can be constructed .

with the help of computers. - , A
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T4 21 23 52 64 12
15 54 31 55 34 12
65 24 31 36 41 15

66 45 46 63 44 3
41 2868 35 54 65 53
34 35 56 62 66 14
12 64 24 16 . 33 42
66 53 46 32 11 is
55 62 42 33 32 28

22 35 . 56 62 41 4

32 52 24 16 42 |
1112 42 63 S1 22
51 54 42 51 4.4 :4-5
43 61 56 33 33 5o
25 32 66 64 41 232
51 44 54 56 16 36
5 52 °53 16 46 53 31
22 .22 24 13 45 34
4 :  They're OfF, Flares |

RANDON TABLE
SIMULATION OF TOSSING 144 PAIRS OF DICE
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Activity 4 Computer simulation
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i) program that simulates the race:

10 REM THEY'RE OFF!
20 HOME L

I0DIMY(12) -

ADLET R = 1 + INT {6 * RHD (1))

S50 LETR2 = 1 + INT {6 * RND (1)}

60 LET S = R1 +R2

TOLETV{S)=Vv(S) + 1

B0 YTAB (2%V(S)): HTAB (3%*S) PRINT S
90 IF ¥(S) = 9 THEM EMD

100 GOTO 40

Choosze a number aga‘i n. RUN the program. Which horse was the winner?
Run the program several times. Does the favorite horse always win? Is there

an unexpected winner (a dark horse) sometimes?

¥hat is the relationship between the shape of Chart 2 and the advancement of

different horses?

Keep track of the winners in each race until a horse wins ten races. -

2,3.4,5,6, 789101112

Chart 4 ‘“innars in races of length 9

2 ~ They 're Off, Floras 1l



Write down how many times did each horss win
Horse: 2. 3 4 3 & 7 g 2 11 12

Atti'ﬁig 2 Computer simulation

iy (F 5 = ;THEN END

Fun the program several times. Kesp track of winners in each succesive race

in the fallowing chart until & horse wins ten races
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Lhart & Winners in races of anf

‘rite diown how mang times did sach horse win:

) ' They ra OFF, Flores |l




Harze 2 3 4 S~ 6 7 a 5 10

Compars the resulis of this activity with those of activity 4.

Activity 6 Computer simulation

Make the race longar. Changs ling 90,

90 IF V¥{S) = 20 THEM EMD

wWhat do gou expect now? Will the favorite win mare often, or

fou will have to change line 80 so that you do.not run out of space on the
SCrEsn.

B0 WTAR (WIS)): HTAB (3%S PEH’JT 5 _ _
Keep track in the following Lhar* of SHInners

Run the program saveral times.

n each rai mﬂa.n_ru,,m*fmr 23,
23,4 5.6, 7,8 % 10,1112

Chart & Winners inraces of length 20
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wWirite down how many times did zach horse win

Horse: 2 3 4 > al 7 & 9 w1 12
Compare the resultis of this ac twtg with thoze of the prenﬂwu aciivities

when can you predict with more n:ertam I that a horse in the central lanes {6,

7, 81 will win, when the race is short or longer?

Eafersnces

Cwirko- Godycki, Jer"u Mathematical Activitiss from Poland .&393 jation of

Teachers of Mathematics, {ho ”]u'_- no data).
Flores, Alfinic. & microcomputer and the Taw of small mumbers. Arithmetic
‘Teacher, 31{7), March 1984, 50-61. -
Flores Fefiafiel, A; Lerma Rico, J; Martinez Cruz, & Mirabal 5., F. Précticas de . ..
matemdticas para primero de secundaria Comunicetiones del CIMAT :
1957,

.,

Statistics and information organization Th’fh matics Fe 3wr B Prﬂ]E':’f_
Preliminar ry Edition. Creative Publications, 1 ‘
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Teacher notes

i & rarnjr'm gxzperiment it is impossible to predict the result with absolute
certainty. However, if the experiment i3 conducted many times and the
distribution of the resulis is known, this knowledge can be used to estimate
the probability of a desired outcome of the experiment. Since conducting

experimets can be time-conzuming, 8 random table or a computer can be used

to simulate a great number of expe H’ﬂEﬂT‘
Activity 1

1ough tossing dice is tims consuming, it is highly recommended to et
children toss the dice at least dur ring one race. |

Most children quickly reatlize that horse I will never move, since the smallest
possible sum with two diceis 1+1 =2 Ho wever, in the first race usually all
other horses are chosen. This activity can also be dane with the whaole class.

-

Activity 2

After running several races, students realize that horses in the midd

{6, 7, 8) win more often than horses on the sides (2, 2, 11, 12). However it is

aizo imoartant that they realize why.
Although alf the sums from 2 to 12 are possible, they are not equally likely.

Uzing to dice, the sum 12 cah be obtained in only one way & + 5, but the sum 4

3

+2 1+

(NG

can be oblained in three different ways: 3 + 1,

RS

when filling chart 2, children who are not very familiar with dice may hava to
be remembered that g die has only six faces, numbared 1 through six, 20 that

1 +7 15 not a possible way to get the sum 8 using two dice.

g - Theey 'ra OFf, Flores 1]



Sinca all of the 36 possible combinations of the two mr 2oarg egually likel

I

and thras of them will give the sum 4 but u:m!g ang will give the zum 12, in

211

Chart 2 has precisely 38 cells

with all the possible outcomes of two dice.

.
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 Students should realize thu avthat sum 7 has the grea stest p itity i‘c; tu:

* called. However, this fact doesn gmra*:tev th,ﬂ inar L:fﬂ g 'l.-".xjiriner will tnﬁ
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Aotivity 3

The numbers (1 through 6) that appear an the random table wers generated by
g computer simulasting the tossing of a die. Each number between 1 and 6 has
the =ame probability to appear (1/8), in every direction of the table,

vertically, horizantally etc.

Thus if we want to simulate the tossing of two dice, all we have to do is to

read pairs of numbers from the table.

Tne blind zslection of the first pair is recommended to avoid unconscious
preferences or avoidances of some numbers. Once the first pair is chosen the
haxt pair should be the next to the 1eft {or to the right, or bellow or above) to

save time. The direction chosen does not matter, but once chosen, students

LII

should kesp the same procedurs.

Random tablas ar B very convenient. & greater number of experirhents can be
simulated in less time. In some situations random tables are more readily

available than computers.

Activity 4

The heart af the computer program used in activity 4 are lines 40—50. Line 40
simulates tossing one die, line 50 tos: sing another die and line 60 gets the

sSum.

Motice that the advancement of the horses does resemble chart 2. Horses with

8 higher probability to move, will usually adwance farther.  However, the

B N They 're OFf, Flores 1l



nca is: only gross. 1t can happen that & horss with a smslle

F[l

Ch

probehi mg to move on, does indeed get farther than a horse with a higher

probabitity. Students should not expect regu .:m:; in the short run. In order to

have an empirical distribution fhat is 2 alik themreﬁca]__

distribution, a much grester number of experin

The foll nuﬂn; figure shows the resuli of a

with a diff&ren’f rfﬂp Nm‘w}: tha the res

l.tv.-.

wn filling x:iha rtinthis activity, nTP that +
almrinst-in the five 'Dntral lanes II ).
The p‘h:ngram of thiz activity can be easily modif " al.ltcrmaticaﬂg :sirm.uate
race after race with a convenient pause in bet st m‘ to nuTP dowy

autcaomes. In thi 15 wray the ac divity can dlza be with tha ’x.,hule ]395
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ces m’ 9ngf‘j3 re;{




Aot '.‘.']-Ji'_g 1 -
Flol:qmm dlow ymomme wmmem]l alvamd Apmarslesad e bl = =t iy tla Ay = 11 -
Piaking the race real short emphasizes the Tact that with a small number of

gzperiments it is harder to predict the winner. Mote that the winners are

more spreaded, that is not only horses in the central lanes (S - 9) win.
Activity 6
Making the race longer will help students to correctly predict the winner

Mote that winners are almost exclusively from the three central lanes (8, 7,

gl
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