
examining the slope of chords using the given point and 
f(x + h) - f(x) a nearby point, That is, to estimate lim h , 

h-+0 
test for h • 1, ,5, ,1, ,01 and -1, -,5, -.1, -.01, 
One may want to test f(x + h)2~ f(x - h) for "small" h, 

5, Esti111R.te e as the limit (1 + 1/n)¼ as n -+-Cl>. 
6, Simulate the tossing of a die (or a coin). 
7, Examine partial BUBIS for the following: 

n 
(a) L 1/1 (The famous harmonic series, which diverges 

1•1 but to the student does not obviously diverge) 
n 

(b) > (-1) 1+1(1/1) w 
n 

(c) L i/21-1 
1-1 

n 
(d) ~ 1/(1-l)r 

1-1 
8, Estimate the limit of log x/x as x ~en. 
The reader will think of many more which are appropriate in 

a given class. 
The entire argument here rests on the premise that while we 

should prove as much as we can, we owe it to the students to show 
them the plausibility of the proofs by examining real and finite 
cases, Iteration is often necessary; thus much tedious computation 
111Ust be done, With the PC this can be done in the classroom by 
the student with a minimum of pain, 

8 

Other than that, my students and I say, 
There's nothing greater than an eight-digit display! 
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STATIS~ICS IN THE HIGH SCHOOL 

Dennis G, Haack 
University of Kentucky 

Lexington, Kentucky 

The high school ma.thematics curriculum is continually changing. 
One of the more recent changes has been the inclusion of a course 
in statistics, see Pieters (1976). As to the specific makeup of 
a high school statistics course, there is not likely to be agree-
ment. As to the primary objective of such a course, there should 
be agreement. The purpose of this paper will be to look at the 
objective of a high school statistics course. 

The key to the development of any course in statistics is 
deciding what statistics is. Statistics has, since the publica-
tion of R. A. Fisher's Statistical Methods for the Research Worker 
in 1925, been thought ofas a set of research tools. In this re-
gard statistics is the investigation of a population. The popu-
lation of interest may exist or may be created by the researcher. 

The study of an existing population is by a sample survey, 
A part of, or sample from a population is selected and studied. 
Examples of sample surveys include opinion polls, marketing re-
search surveys, TV-viewing and radio-listening surveys, and pre-
election polls, A 100% sample is referred to as a census, Of 
interest in the study of sample survey techniques is how a survey 
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is designed as well as how to analyze and interpret survey data. 
On the other hand, a researcher may wish to study a popula-

tion which he creates. For example, an agricultural researcher 
might test a fertilizer on a crop which he has planted on a test 
plot, The researcher is simulating the use of the fertilizer by 
farmers, that is, he tries to create a population which would 
exist if farmers used the fertilizer on their crops. 

Another example of the investigation of a created population 
involves research on the effects of a drug. A population is 
created in the laboratory which would simulate use of the drug if 
the drug were put on the market, 

As with the study of an existing population, the study of a 
created population involves a researcher with the design of his 
experiment as well as with the analysis and interpretation of 
experimental data. So we see that statistics is the study of a 
population which exists or is created. Statistics provides a set 
of tools which are required by an investigator for the design of 
a population study and the analysis and interpretation of the 
data generated by the study. 

Traditionally, statistics courses at all levels have been an 
attempt to teach statistics as the study of a population, Dis-
tinction between experimental and sample survey investigations 
ma.y or may not be made. 

But statistics has become more than a research tool, Listen 
to the news this evening, or read a newspaper or a newsmagazine. 
Listen to public officials and advertizers, Statistics has be-
come a langul!,ge in its own right. This language pervades the 
media making it nearly impossible to understand a newscast with-
out being quite familiar with the language of statistics, What 
are these words we hear; "estimates," "significance," "projections," 
"averages," etc,? We are bombarded by numbers, But what do the 
numbers mean? 

This is what statistics is to most Americans: a language 
which is very often used and too often misused, Statisticians 
have, for the most part, not taught about the language of statis-
tics. Even students who have completed a traditional course in 
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.5.5 + ( Evaluating 2 + 1/n 

.56 X (b3/6)(1 + 1/n)(2 + 1/n) 

.57 F Pause Displays Sum n rectangles 

.58 R/S Stops 
To run, switch to 'Run' mode; enter b Storage 4; enter n 
Storage .5 ; GSB .5 starts program. When b = 1, n = 10,000, 
the sum = ,33338333.5, We I~now the answer should be .J ; we 
also know that our obtained answer should be slightly high since 
we used circumscribed rectangles, Had we used 10,000 inscribed 
rectangles our PC would have yielded, '33328333.5 close to .J but 
a bit less as to be expected. The average of these two answers--
equivalent to inserting 10,000 trapezoids--is ,33333333.5. 

Perhaps, now, the student is ready to conjecture that the 
area under y = x2 from O to 1 is 1/3, Rerunning the program and 
changing b to 2, 3, 4, perhaps the conjecture b3/3 will follow, 
Will the student then notice that the derivative of x3/3 = x2 ? 
Or that an anti-der.1.va.tive of x2 is x3/3? 

The above examples illustrate the type of intuitive inves-
tigation which can be done with a minimum of extra time and labor 
with the help of the PC, The arriving at the 'right' answers from 
an intuitive yet plausible way may balance and strengthen the 
students' acceptance of the results obtained through the more 
theoretical and less obvious operations of advanced ma.thematics. 

There are many other possibilities, limited only by one's 
ima.gination, To suggest a few: 

1. Program the PC to give the two roots ( even when non-
real) of a quadratic equation, given a, b, c, for 

2. 
3, 

4. 

2 ax + bx + c = 0 (Hints, Test the discriminant. If 
not negative, continue solving for the two roots; if 
negative, have the PC pa.use displaying a - 1 as a signal 
to the operator that the roots are non-real, then con-
tinue solving for u and v which yield the roots u ± vi,) 

Sin x Investigate -x- for x "near" 0, 
Test inequalities for various values of x. Example 1 

1/x < 1/5, The student is quite apt to get pa.rt of the 
solution (x > .5), but is apt to miss the other part (x < 0). 
Estimate the slope of a given curve at a given point by 
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in the neighborhood of x • 1,5, say for O ~ x £ 2, The teacher, 
undoubtedJ.y will have to solve for x in terms of x in such a way 
that the slope theorem is obeyed--then the student can take over, 

In the first days of investigating 'area under a curve', some 
intuitive work may be done, with the help of the PC, yielding 
considerable value, As is standard fare, let us consider the 
area under the curve y • x2 from O to 1, By Riemann sums and/ or 
the integral, the result 1/3 soon appears. Often this is approached 
first by circumscribing a finite number of rectangles and summing 
their areas to obtain an approximation. How many rectangles can 
we expect the student to do without calculator or computer help? 
It is quite simple to program the calculator (PC) to handJ.e this 
case by inserting two initial values b and n, This will generalize 
the problem slightly by summing from Oto b instead of from Oto 11 
and by inserting n rectangles we can increase the value of n to 
examine the change in the result obtained until finally, one could 
quite likely guess the answer 1/3, 

Obviously, the program can be altered slightly to handJ.e the 
inscribed rectangle case thus obtaining still another set of ap-
proximations to the answer thereby helping the student arrive at 
the 'true' guess, A quite suitable program follows: 

Step Operation Explanation 
41 G LBL 5 Names the program 
42 RCL 4 Recalls b from Storage 4 
43 3 S 
44 f yx ~ Evaluating b3 

45 6 f 
46 +- ( Dividing by 6, b3 /6 
47 
48 

49 
50 
51 
52 
53 
54 

RCL 5 
G 1/x 
1 
+ 
X 
RCL 5 
G 1/x 
2 

Recalls n from Storage 5 

~ ( Evaluating 1 + 1/n 
(b3/6)(1 + 1/n) 

! 
6 

statistics cannot usually understand this language, 
Statistics can be thought of as the tools required for the 

study of a population or statistics can be thought of as a language, 
We DIUSt decide which type of statistics we are to teach our stu-
dents, 

A first course in statistics should not try to teach statis-
tics as a research tool, There are two main reasons for this, 
First, the study of statistics, a research tool, requires students 
to memorize the use of forD1Ulas, if not to memorize the forD111las 
themselves, Students become so involved with learning to calculate 
statistics that they fail to learn what the statistics mean, Re-
tention of the manipulative skills is minimal causing students to 
have little, if any knowledge of statistics after a course of this 
type is completed, 

A second reason why a first course in statistics should not 
tea.ch statistics as a research tool is that students, after taking 
a traditional statistics course, are no better able to understand 
the statistics they'll encounter in the media than they were before 
the course started, The better students might be able to run a 
t-test, but they are not likely to have a feeling for what is in-
volved with a determination that, say, significantly ·more animals 
in a treatment group developed cancer than did animals in a con-
trol group. Some of the students might be able to calculate the 
probability of selecting a red ball from an urn, but they 11&y not 
know how to interpret the statement, •The probability of rain is 
20% today," That is, the most we can hope of a student is that he 
or she will become a manipulative "whiz," A student might become 
quite good at "plugging and chugging": plugging numbers into a 
forDl!lla and chugging until a number results, Yet our students 
are not likely to be able to interpret the statistics they might 
have learned to calculate, 

Statistics should be taught as a language rather than as a 
research tool, Students should first be taught how to interpret 
statistics, A student will be much better off being able to under-
stand statistics than to just be able to calculate them, 

Statistics can be taught as a language, It is being done at 
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the University of Kentucky, see Haack (1976). The idea behind the 
course is to downplay the calculation of statistics while con-
centrating on how to interpret statistics, In fact, students do 
not calculate any statistics in the course. There is, therefore, 
no need for mathematical formulas, The course is condl.lcted in a 
strictly verbal, nonsymbolic manner, Examples used in the course 
come from the media, Ideally, students will be able to apply the 
principles they learn to statistics they will encounter, or have 
encountered in other areas, 

One of the major drawbacks with a nonsymbolic statistics course 
has been the lack of a text, requiring a large amount of work of 
the teacher, Texts are now becoming available (see, for example, 
Haack (1979) ). 

One of the more interesting aspects of teaching statistics as 
a language is that students become genuinely excited about being 
able to detect misuses of statistics, When I started this experi-
ment in teaching a few years ago, I did not look forward to trying 
to find examples of the misuse of statistics. Such examples are, 
of course, very instructive, As I began looking for cases of the 
misuse of statistics, I became awed by how easy examples were to 
find. I became more and more convinced that the course of this 
type was needed, Students also relish catching advertisers and 
public officials misusing statistics, that is, detecting double-
speak, 

Doublespeak is the "involved, inflated, and often deliberately 
ambiguous use of language" (Webster's~ Collegiate Dictionary), 
see Rank (1974) and Dieterich (1976). The misuse of the language 
of statistics is statistical doublespeak, Statistical double-
speak can be avoided if statistics are properly understood, see 
Haack (1977). This is the objective of the course I propose. 

It is possible to teach statistics as a language, It is a 
challenging, yet rewarding undertaking, As you contemplate offer-
ing a course of this type, you might want to look at some of the 
books which can be used as reference material, There are a few 
good, readable books which may help you teach about statistics, 
the language, 
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35 
36 

F Pause 
R/S Stops program 

To run, switch to 'Run' mode; enter a value for x; put it into 
Storage 2; then GSB 2 starts program, If the first x is 1.5, 
the final iteration yields 1,096330859. 

One must be aware of the possibility of a non-converging 
type of iteration. Let us take the sa.ae equation, x7 + x - 3 • 0 
and solve for x in a different manners 

x7 + X - 3 = 0 
x - 3 - x7, or in generals 

xn+l - 3 - x/ 

If we start with x1 = 1, ~ • 2, x3 • -125, x4 • 3 - (-125)7 --
rather obviously not converging to the root 1,09,,, What went 
wrong? Try again, 

x7 + X - 3 • 0 
x(x6 + 1) • 3 
X 63 , or in general: 

X + 1 

xn+l • -r, 
X + 1 n 

If we start with x1 • 1, ~ • 1,5, x3 • .24211854, x4 • 2,9993958, 
x5 • .00411455, x6 • 3, ~ • ,00410959, x8 • 3, and on in a loop 
giving repeatedly~ and x8• Yet, we know the result should be 
1,09,.. Again, something went wrong, 

In a pre-calculus course we can not expect the student to 
understand the situation, but the teacher can, indeed, show quite 
plausibly through the use of some careful graphing when the iter-
ation will converge to the root and when the iteration will diverge, 
After a few such graphs, a student will conjecture correctly that 
the slope of the given function (on the right side of the equals 
sign) must be less than one and more than negative one, Consider 
the three cases above, 

1, Sketch y - x and y • ~ 
2, Sketchy• x and y • 3 - x7 

3 • Sketch y • x and y • ~ 
X + 1 

5 



degree of accuracy is obtained, Work, yes, but the PC did aost 
of it, Even so, isn't there a better way? We can use an iter-
ation method now popular in computer programming, thus1 

x7 + X - J ~ 0 

x7 .. J - X 

X -~ 
¾ .. J/J - xl or, in more generality: 

xn + 1 "' J/J - xn 

When the iteration is ma.de in this manner, this technique will 
converge to the root. (We must point out that not all iterations 
will converge to the root, More about this later.) One guesses 
an xn; solves for xn+l I uses this value for a new xn and con-
tinues, 

The procedure is simple; the actual computation is not so 
simple, Again, let us yield to the PC, A workable program is: 

Step Operation Explanation 
16 G LBL 2 Names the program 
17 RCL 2 Recalls x from Storage 2 
18 G LBL J For a Go-to-J later 
19 STO J Saves x for a later comparison 
20 
21 
22 
2J 
24 
25 
26 
27 
28 
29 
JO 

n=-;~ 
~JJ 

J4 

J 

CHS 

7 
G 1/x 
F yx 
F Pause 
F Pause 
RCL J 
X ~ y 
F X = y 
GTO 4 
GTO J 
G LBL 4 
F Pause 

Jx -J) 
Changes sign, J - x 

{To find 7th root 
Finds the 7th root of J - x 
Pauses to display result 

Recalls previous x from Storage J 
Reverses x and yin stack 
Compares xn to xn+l 
Go to 4 if true 
Go to J if line JO false to continue 
iteration 
From step Jl if true 
Pauses to display result 
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With emphasis on sample surveys there are: 
1, Gallup, G. (1972), The Sophisticated Poll-Watchers 

Guide. Princeton Opinion Press. 
11, Roll, C, W., Jr, and Cantril, A, H. (1972), Polls: 

Their ~ and ~ in Poli tics, Basic Books, 
111. Wheeler, M, (1976), Lies, Damn Lies, ~ Statistics, 

Liveright. 
These books lack adequate discussion of the science of studying an 
existing population but do give a good discuss:l,on of the "art" of 
sample surveying, 

On the general topic of statistics and statistical doublespeak 
consider: 

1, Bross, I. D, J, (1957), Scientific Strategies in 
Human Affairs: To Tell the Truth, Exposition Press, 

11, Campbell, S, (1974), Flaws and Fallacies in Statis-
tical Thinking, Prentice Hall, 

111, Federer, W, T. (197J), Statistics and Society. 
Dekker, 

iv, Hauser, P. M. (1975), Social Statistics in Use. 
Russell~Sage Foundation, 

v, Huff, D. (1954), !!2!! to Lie with Statistics. Norton, 
vi. Messick, B. M, (1968). Mathematical Thinking in 

Behavioral Sciences, Readings from Scientific American, 
Freeman. 

vii, Mosteller, F, (editor) (1973), Statistics~ Example, 
Addison-Wesley, 

viii, Reichard, R, ( 1974) , The Figure Finaglers, McGraw-
Hill, 

ix. Taner, J. (editor) (1972), Statistics: ! Guide to 
the Unknown, Holden-Day, 

You will find these books to be very interesting, Taner's col-
lection of essays is an excellent source for the statistics course 
I propose. The essays are on the application of statistics to 
just about any area in which students might have an interest. 
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OCTM MATHEMATICS CONTEST 

The seventh annual state-wide mathematics contest sponsored 
by the Ohio Council of Teachers of Ma.thematics, will be held on 
March 1, 1980 at twenty-three test sites around the state, The 
contest is open to participants from any high school in Ohio, 
The purposes of the contest are: 

1. To encourage and promote interest in mathematics among 
the high school students of the state. 

2, To provide recognition for outstanding mathematics students. 
J, To stimulate improvement in high school mathematics 

programs, 
4, To provide a monetary award for the five highest scorers 

in the state, 
Many students learn much ma.thematics by competing in the 

contest and enjoy the experience, If you have not entered a team 
from your high school in the past, why not do so this year? The 
entry deadline is January 15, 1980, 

If you have not received information about the contest, 
contact Harold Ridenour, 74 South Cassingha.m Road, Columbus, Ohio, 
43209, His teleppone number is 614-237-9946, Copies of previous 
tests are available from him at a cost of $~.00 per set, 
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