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Rapidly expanding technology, information and the consequent collection of deta are the
basis of contemporary society. The society that does not recognize theimportance of technology
will be left behind. To assmilate the vast amount of data generated today, members of society
mugt be trained from an early age to handle and manipulate data; collect, organize, describe and
interpret data; and, make predictions and decisons based on the data. In other words the
individua must become quantitetively literate. One natural and basic tool to become
quantitatively literate is to master some essentia concepts of gatistic and probability.

| say naturdly because a oneleve the human mind unconscioudy uses Setistica
methods for problem solving. Babieslearn by collecting and usng data. When achild firgt Sits
on ahigh chair to et, usudly something dropsto thefloor. Generdly someone picksit up and
putsit back within the reech of the child. Thisisthe first sep toward handling and manipulaing
information. The next sepis"research.” The child will ddiberately throw something on the
floor with the expectation thet it will bereturned. When it isreturned, the child iswell on her
way to collecting data and using unconscious gatistica methods for decison meking. It isthis
unconscious skill in collecting and manipulating data thet society must mold and srengthen early
in theindividud'straining. Thet kill isincluded in the concept of Quantitative literacy. The
concept of gatistical method can be introduced into the school curriculum as early as
kindergarten and first grade.

One method for introducing datidicd methods into the kindergaten curriculum is the
"clothedine method.” The firg gep is for the teacher to dicit the month and day of ther birth,
from each child. That information, dong with their name, is put on a 3x5 inch card. Once done
for each child, the cards should be "hung up' by Month. The cards should be hung up by month
but not in order, nor should the dates be ordered. Through questions from the teacher it can be
shown by the children that there are some months that have no hirth date, eic. The teecher
should dso dicit a regponse from the children that will put the cards in order of the month, as
shown in the fallowing chart (Russdl, 1990):

They can then be ordered by date, aswdll.

The sudent will gain the fallowing experiences from this activity (Russdll, 1990):
1) Finding out information by themsdves;

2) Counting to provide information about groups of things,
3) Developing counting Srategies,

4) Matching oneto one;

5) Matching many to one;

6) Presenting what has been counted,

7 Describing data;

8) Comparing quantities,

9) Visudizing quantities,

10) Comparing severd categories of data;

11)  Digdlaying information about severd categories.
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The student should then be able to trandfer their activity to abar graph or apie chart, as
shown:
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Aswe can seethe traditiona bar grgph and pie chart can be introduced into the
curriculum & an early age. Newer gatigticd techniquesin data andyssthat are smple and
quick to use and the plots are eeser to interpret have recently been introduced in the field of
ddidics. The new methods are easy to interpret and can be used with young children. These
datigtica techniques have been developed only recently and are becoming very popular. Two
examples of these newer techniques are the sem-and-lesf plot and the box plot.
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A gem-and-lesf plot is often better than the bar graph because condructing it iseesier, dl
origina data vaues are digplayed and can be ordered. For example, consder the following deta:
19, 20, 31, 41, 05, 12, 21, 44, 03, 15, 02, 35, 29, 24, 35, 49, 17, 25, 36, 27, 18, 26, 37. The
andlest vdueis“2' inthe ten's place and the largest value is“4" in the ten' splace. Therefore,
we choose the stem to represent the digits from “0" to “4"; separate eech vdue intoasemand a
leef and arrange the leaves of the plot to the right of the sem. The following plot on the left
represents a stem-and-leaf plot and the one on the right represents astem-and-leef plot when the
leaves are arranged in order from smdlest to largest.
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To make abox plot using the above data, which comprises 23 scores, thefirg task isto
order the scores from the amdledt to the largest in atraight line with 2 the smdlest and 49 the
largest. The median scoreis the 12th number, number 25. The scores above the median are
cdled the “upper hdf.” The median of the upper hdf iscdled the “upper quatile” whichis
36. The scores bdow the median are cdled the “lower haf.” The median of the lower hdlf is
cdled the “lower quartile” whichis17.

Mark dotsfor the median, quartile and the extremes below the number line. Draw abox
between the two quartiles. Mark the median with aline across the box.

BOX PLOT

F
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Thelines a each end of the box are cdled “whiskers”
Thefalowing is aback-to-back stem-and-leaf plot comparing two sets of deta
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The following box plots compare two sets of data
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Using the above methods early in the educationd process will prepare the sudent to:

1)
2)

3)
4)
5)
6)
2
8)

Collect, organize, and describe data;

Condruct, reed, and interpret table, charts, and graphs that summarize datafrom thered
world stugtion;

Make inferences and convincing arguments thet are based on data andysis,

Evaduate arguments that are based on dataandysis

Use curve fitting to predict from data;

Undergtand and gpply measure of centrd tendency, varigbility, and corrdation;
Undergand sampling and recognize its rete of datidica dam;

Design adatigtica experiment to sudy a problem, conduct the experiment, and interpret
and communicate the outcome.

All of the above are necessary to be quantitetively literate.

The next step to be consdered is probaility theory. Probabilty can be introduced in the

upper dementary leves. Problemsin probability can dften be gpproached in more than one way,
ether theoreticaly or by smulaion.

The following problem combines experimental, Smulation and theoretical gpproaches for

problem solving for the older sudent using probability. For example, if we want to find the
various probailities of the number of mde offoring in afamily of three children. In order to
solve this problem the following steps can be taken by the studertt.
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Thefirg task isto let each sudent flip three coins ten times.
Each coin represents a potentid child in agpedific family. The student will record each flip of
each coin. If the coin comes up heads that will be recorded asa“boy” and if tails comes up it
will berecorded asa“girl." Each sudent will count the number of boysand record the count.
The following table summarizes the result thet approximate the probabilities.

Solution by Experimentation

# of Boys Count P (# of Boys)
0 39 130
1 115 383
2 111 370
3 39 AT

Next we can use Smulation to gpproximate probabilities by generating 1000 random
numbers of three digits using a caculaor or computer. Each of the digits of the three digit
number will be converted to either a“B” or a“G.” The odd numberswill be converted to “B”
and the even numberswill be converted to “G.”  The following table summarizes the resuits.

# of Boys Count F (# Boys)
0 122 122
1 3r3 ar3
2 arg 378
3 126 126

The method for actudly finding the probability isthe following “Tree Diagram.”
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Sudents can achieve the following skills in the use of probability theory, which is another
component of being quantitativdly literate.
1) Modd a gtudion to decide and cary out experiments of dmulation to determine

probabilities;

2) Condruct a sample space and make predictions based on experimenta or theoreticd
probability;

3) Use expaimentd and theordticd probability to present and solve problems involving
uncertanty;

4) Describe and interpret some probability digtribution;
5) Apply the concepts of random numbers to generate and interpret Probability distribution.*

Recommendations

In developing a mathemetics curriculum for dementary and secondary schools, the
concepts and kills of gatistics and probability needed for quantitative literacy should be
included. These concepts and skills should not be taught as a separate unit. They should be
introduced whenever gppropriate to illustrate and expand upon the standard conceptsin
mathematics. These concepts should form interdisciplinary linksfor the sudent. Caculators
should be used extengvely after dementary school. Computers should be used as tools of
learning whenever they are avallable. Other useful teeching principles are suggested by The
Joint Committee of the American Statistical Association and Nationad Council of Teacher of
Mathematics’.

Concluson

Questions of how can we teach Satistics when we dso have to teech Algebra, Geometry
and Cdculus are dways present. The use of datidicsin the information ageis asimportant if

'National Council of Teachers of Mathematics, 1989
*L andwehr and Watki ns, 1987

288



not more important than traditiona mathematics.: The United States has recently mandated the

teaching of gatidtics, in public schools. 1t is now conddered to be afundamenta subject in
elementary ard secondary educetion.

Satigtics and probability units can be incorporated into the curriculum of Algebra,
Geometry and Cdculus. Thiswill not only give the sudents the ability to become quantitatively
literate but it will dso enhance their appreciation of the congstency and beauty of mathematics.
It isour duty to teach our sudents what isimportant today .

If our children can understand and grasp the concepts we have just discussed, they will be
quantitatively literate. They will be prepared for the 21t century - the information society.
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