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For many years educators have been urged to introduce probability

into the elementary school mathematics program, The 24th Yearbook of
the Natjional Council of Teacherd of Mathemagtics has an excellent section
describing a suitable program in probability. There are persuasive
reasons for teaching probability in elementary school. Above,all it is
fmportant an& significant in the world in which we live. It'influences
our lives in countless ways. Without doubt we .would be better off with
some knowledge of the characteristics of chance events. . )

At the elementary school level, work with probability offers un-

- limited opportunities for.the practice and reinforcement of basic
arithmetic skills with whole numbers and fractions, estimation, counting,
and tallying. The procedures used for organizing and analyzing data
promote logical thinking. Probability encourages independent in-
vestigations and provides techniques for stydying questions in social
studies, science, and language arts. ' ) .
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Background ‘ . ; . ]
28CerOund ; ‘

.Department, #nd ten New York school districts.

* Bernard Kessler was coordinator in the Chatsworth Avenue Schoél, ,

« districts,
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*  The recommendations tontained in this pamphlet are based on ex~
periences of morg}than 120 teachers who taught probability topics to
elemehtary school children as part of a project cooperatively sponsored ..
by the National Scienée Founda¥Bion, the New ¥ork' State Education .
Ineach of these school
districts an outstanding equca%brbcogrdinated the probability teaching . i
project. The coordinatoks arg listed below in the hope that educators ) .
interested in introducing probability into their eledentary school ’

prograi®will contaet«them:, . ' : .

-~

Richa;d Jardiné<?Westmore1and Road School,
Whitesboro, New York 13492 :
James fordy, Cazenovia High.School, Cazenovia,
v\ New York 13035
Géorge Lenchner, Union Free Sghool District,
Valley ‘Stream, 85 West Hawthorne Avenue,
Valley Stream, New Yock 1}580 4
Donald Mills, Penn-Yan Central School,

Penn Yan, New York 14527 .-
. Elaine Mintz, Plainedge Public Schobls, ’

Bethpage, New York 11714 . i _ .

- George Ropes, Edgemont Union Free Schools, .
Scarsdalé, New York 10583 * v

Matthew Scaffa, Community School District 31, .

211 Daniel Low Terrace, Staten.Island, e ! .
New York 10301 '

s
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Mary Teshara, Community School District 12;
708 East Tremont Avenue, Bronx,
New York 10457 . .

4

ﬁquis Schéil-was project coordinator in Buffalo, New York, and

Mamaroneck, New York. They.are no longer. employed in these school .
Elaine Mintz wrote the first draft of this’pamphlet based
on her own experierices at Plainedge, visits to other'prqjesﬁ-schqols,
discussions at conferences, and réports recéived from project * ° :
coordinators and independent evaluators,.
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Broad View of Probability in School Programs . \ : .

a'place in school

Probability is’important enough to warrant
It is evident

programs., Questions arise about where), how, how much?

that senior high school students would profit from a serious mathematical ]

course in probability. It would be extremely valuable as foundation
trainéng for many careers. ", -
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In junior high school the study.of probability should be
empirical, providing a rich stpre of Iascinating problems for in- -
| vestigation. - d . -
B f
. * - In elementary school probability may be thought'of as a - °
) motiva.ing asset supporting the study of many basic arithmetic topics.,
) ‘1t provides many realistic, practical applications for mathematics
I skilirn -

In-service Trtining of Teachers

b4 . PYS . . ' N
; . Teachefs prefer an, i‘Lservice course ‘for learning how to teach
robability as opposed to learning the subject from manuals and texts.

t!.
; . In service training sessions should accompany rather than .precede
the’ 1mp1emeqtation of the probability program. The subject should be
approached on an intuitiveglevel using various activities that teachers
carn use in their classrooms. A limited amount of formal mathematical
th@qry may. be presented in response to teachers' questions and
. irftellectual curiosity. Watered-down versions of high school or college
level courses camnot be expected to serve thé needs of elementary
fchool teacherg,\\Teachers should be introduced to many appropriate
) igames, puzzles, experiments, and concrete devites that—cad be used in
the study of probability. Local statistics, local events, ,and, above
,;,311, the inaerests of children’are the best sources of real probability
1 problems. < T

4

5 . The. léaderéhip of a knowledgeable, enthusiastic supervisor can con- -
Lo tribute greatly towards the successful introduction of a new curriculum
. topic.,(d”
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Sopgested Outline of Topics for en In—service Course

i - .
There are many poébible sequences of topics for an in-service |
course in probability.. The following is one of them:, . .

~ . Thinkfhg about chance - intuitive notions . .
’ of probability .
2. Using numbers to express probablllty .
. 3. Collecting data -.surveys, experiments,

. random sampling .
"4, Organizing data - tables, arrays, “graphs,

.
T

: diapgrams
5. Developing orderly nethods for counting ]
possible outcomes . > - -
) 6., Outcomes - Tomplementary, . equally probabie,
- union, intersection -
» 7. Binomial outcomes - Pascal's triangle ' .
B. . Condztlonal probabllity . -
g
L .
3 .
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Illustrative Activitfés . ’ : Lo > N
On the fof*owing pages are described’'a few sample probability
activities., These will illustrate the kind of questions which can be

igamined,,and the kinds of techniques which can be used,
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‘Elementary school chxldren attach great ,importance to birthdays,

and will enjoy doing'a project on. the subject. The “bar gr.aph" above
was composed using the birthdays and initials of _the students’ names. ’
On i classroom bulletin board: it would be appropriaﬂe‘ to use first . .
names, or photographs. A subject like this.is typidel of the many ) )
available providing data from the.lives of¢students.which can be ° ] .
collected, tabulated, graphed, and analyzed. A-mafor, question is:
"If we selected a student randomly, what is the prébabilify that his - ) \
month of birth is February?" Other qU'éstIons 4ri$e.',"Is the dis-.
tribution.of birth months typicad?” As ‘with most ;probabilitx exercises
this’ ene suppygrts gther important paris o: the :bematics curriculum -
. the sthdy of ¥he dalendar. Who might have SOme"psactical use for* th}.s

data-aboat ”oa'.rfﬁ«?n’d‘ﬁfhs’? <t LTt = s e

-
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Inter eduate gxﬁe students @ 2 o0k, moreégesp‘ly into the 1
questxon o bi t:hcéi Be,.ere mvesfigating a.topic it is a good .
practlce 7C den s to guess abbut rcbzbiki’tj:es. You may ask ) f
them to ess’ about t e eharce that at eas{} W students in the class '
have the/samé birthday. THey will be éuqsnxad, ‘dsfover that there
-is a godc‘ cHance (out 507) that /s“t'..gen g if tfne ciass have the
same B'i’rthdéu((month and day): AL *

-/ J "'
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o S S
,1f .w;e surveyed 600 peoply, bowma y.e%” then,' jould we expect, to .
have 'a bivthday ‘in March? Hoy many. of t gzo)}&l we expect. to have ay. ?

birthday on the 20th day of
g [}
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Project"’II:

Objécr.:.a—é Tésts

L
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e’a familfar par.ﬁ #he school scene. The
quégf;ﬁdn of .guesding ‘chmes up naturallyv and cdn be belated to a dis- .
cussion of érobabil’it e S po‘se ‘we answered a f0ur-question true-false
test. rgndomly.. What is our chano eELi g a pérfect sdore? A tree
diagr\an; provi&es a mgans. of. vi lizing ghe question. . N . .
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There ' are sixteen different ways to gnswer
One 'of them, TTFF, gives a perfect score.
a per:ect score-by guessing randomly-xs 1/16.
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Project 11l: ' .
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THE PARTY GAME

A Primary Class Project

a) Collecting data - (An exerc15e such as’ the on
sented to the class in lieu of data from a survey
a colored bag that had three letter cards in it,
the letters out of the.bag, one at a time, withou
wrote the’letters down as each child drew them.
lgtters made a real word, the child-got a prize.

Scott's rrlends all played a. game at a party.

the four quest ions.e

"The probab111ty of getting

e below may be preé-
BN B gy
; .

- Each child picked ~
Then, he or she drew
t looking, Scott
If the order of

The picture shows the

letter bags.
bag could be picked.

~J

d)  .Predicting outcories:

LINY

White’aag -

b) Organizing- data and orderly counting methods:

c) Record each sét of letters that spells dn

. Which box would you want to pick lettexs from?
k3 .

e

English word: * -
T :

Undet each bag, write all the ways the-létters in the

A

¥
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Géeen Bag

gba © - tae . .rta wlo ‘
gab tea rat e, wol

bag aet ) tar 16w

bga ate tra owl

agb i eat : art - lwo 3

"abg’ S eta atr . olw

bag' tea rat * - low
gab ate tar owl
eat art




Summary L - .- . ' Y

JIn conclusion i€ should be emphas1zed that the study of probability
in elemeéntary schools 1ntroducesffew mathematical topics not already
in school programs. Critical topics such as fractiopns, ratio, percent,
and averages are supported and vitalized by probability. A recent
research report from the National Assessment of Educational Progress
urges schooz to strengthen teaching of.common fractions, decimal
fractions, arnd percent. Probabiligﬁ can help you do this,

.
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