May 1979

12345678
16 +3 {104

XX A -B+C=___
5-3+12-17

iy x 10 - 16




By,
F g

SO Gﬁaséow.]@mve, D

e
T
e

“*the pu’bhsﬁer k,

R




PRESIDENT’S MESSAGE

As the 1978-72 school year draws to a close, I
wish to express to each of you my appreciation and
congratulations for a job “well-done.”

During this year 1 have attended three very mean-
ingful and relevant meetings for teachers of mathe-
matics: CAMT at Austin in November, 1978, a
Name-of-Site meeting in Shreveport, Louisiana, in
March, 1979, and the Fifty-seventh annual meeting
of NCTM, April, 1979, in Boston, Massachusetts.
The program of each of these meetings was well-
planned as to topics, speakers, and scheduling. The
speakers were competent and shared many practical
ideas and suggestions for teachers at all levels. It is
my sincere wish that each of you will be privileged
to attend some of these kinds of meetings in the
future.

The four regional directors of TCTM have been
selected. Their names and addresses are listed else-
where in the journal. These directors will serve for a
period of two years, 1979-1981. For them to best
serve you, you must communicate with them con-
cerning your needs, suggestions, and questions
about TCTM. My thanks to each of you who re-
sponded to the call for ‘Help’ in the January Texas
Mathematics Teacher.

The following officers are to be elected this year:
President-elect, a Vicepresident, and Treasurer.
The nominating committee with Betty Hall as
chairman is in the process of selecting candidates,
and you will receive your ballot in August. Please
mark your ballot and return it. Qur voting record is
not at all enviable,

It has been brought to my attention that the
names of some TCTM members are not on the mail-
ing list. If you know of anyone who has not been
receiving communications from TCTM, tell them to
contact the treasurer, Wayne Miller, to make sure
their dues were sent in. It is from this list of dues
that the mailing list is compiled.

I hope that many of you are making plans to at-
tend both the CAMT in Austin, 25, 26, 27 of Octo-
ber, 1979, and also the NCTM Name-of-Site meeting
in Dallas, March 6-8, 1980.

As we close this school year, let us look forward to
making next year even better than this one. Have
an enjoyable summer!

Anita Priest

The Stock Market for a Math Class?

by David A. Roseland and Sister M. Geralda Schaefer

Pan American University, Edinburg, Texas

The objective of this paper is to describe a unit in
mathematics dealing with the stock market. Hope-
fully, this material could serve the need experienced
by many secondary teachers to supplement the
textbook with appealing motivational and illustra-
tive applications and to emphasize mathematical
thinking in the context of applications.

More specifically, this unit provides the opportu-
nity to apply in a real-life situation knowledge of
fractions (halves, fourths, eighths, and sixteenths},
conversion of fractions to decimals and percents, as
well as the construction and interpretation of line
graphs, circle graphs, and bar graphs. This con-
struction involves the use of straight edge, com-
pass, and protractor.

Grade Level: Grades 6-10

Materials:  Graph paper, compass, protractor,
straight edge.

Procedure:

In order to generate interest in the topic, the in-
structor will explain activities associated with the
stock market and their effect upon the economic
situation in the country.

Then each student wili bring to class a copy of a
newspaper containing a stock market section. To
facilitate explanations, it is advisable that all stu-
dents have the same paper. An alternative: Some
newspaper companies will provide sufficient copies
for classroom use upon request by the teacher.

First the students will learn how to interpret the
stock market information; namely, the names of the
companies listed, the number of shares traded for
each company, “Sales hds’’ (Sales in hundreds), the
opening price, the closing price, and net change.
{Fig. 1)

Company Sales  High Low Close  Change
’ hds
Adam Russl 80 3 3 3 —Ye
AdobeOil 7 114 11 11 +3/8
A&EPlas 5 6 5% 644 + %

Fig. 1

Next, each student will be allotted $10,000 £+ 200
to “purchase’ the shares of his choice. In making
the selection, the students may seek advice of bro-
kers, parents, or they may decide on the basis of
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their own study of stock market reports. This last
. procedure is the most challenging and should be en-
couraged.

In order to make graphic comparisons of trends in
the stock market, it is preferable that each
student’s portfolio consist of four or more compa-
nies and that all the allotted “‘money’” is spent. For
uniformity within the class, selections should be
made from the same newspaper, buying at the clos-
ing price of the day. Also, throughout the unit the
daily activity of the purchases should be recorded
on the basis of the daily closing price.

For a period of at least four weeks each student
will consult the stock market section of the newspa-
per posted in the classroom and keep a day-to-day
chart of the activities of his purchases. This should
include the closing price and the number of shares
traded. (Fig. 2)

After the data collection is underway, class dis-
cussion can lead to decisions conecerning appropri-
ate ways to illustrate these data. The following
questions can be posed: “What is a good way to
illustrate the data so one could determine at a
glance how the prices of your shares have fluc-
tuated?”’, “How can the grand totals be compared
daily?”, “How can you illustrate the percentage of
your portfolio, share-wise and dollar-wise, repre-
sented by each company?”’

The discussion can be guided to the discovery
that the data can be best represented by means of
graphs. Tllustrative examples can be obtained from
such sources as U. 8. News and World Report. The
class should then agree on the type of graph appro-
priate for each body of information; namely, the line
graph for price fluctuation, bar graph for total
shares traded daily, and the circle graph for the per-
centage each company in a portfolio represents both
share-wise and dollar-wise.

Only a small portion of class time will be needed
after this project gets underway. Other topics may
be pursued simultaneously; however, the students’
enthusiasm will overwhelm you. There will be a no-
ticeable change in their attitude towards fractions,
decimals, and percent; and, who knows, they may
even read something more than the comics!

Students will be required to submit graphs as
part of their stock market report. The following

which utilize data from Fig. 2 may be used as exam-
ples. They have been classroom tested with gratify-
ing results.

1. Line Graph

Using the data from the day-to-day chart {similar
to Fig. 2), each student will construct a line graph
indicating price fluctuations in stocks for each com-
pany. The horizontal axis is labeled “Date”’; the ver-
tical axis, ‘‘Daily Price”. The vertical scale must be
adapted to the price range of each company. The
title of the graph contains the company name.

np
70
69 L.
68 L
67 |-
66 |-
65 |
64

DAILY PRICE

63 |-
62 |

61

6-7
6-8
6-9
6-10 —
6-13
6-14 —
6-15 —
6-16 -
6~17 -

DATE

Fig. 3 LINE GRAPH FOR PRICES OF
GENERAL MOTORS STOCK

2. Bar Graph

From the data concerning grand total traded on
the day-to-day chart (Fig. 2), each student will con-
struct a bar graph. The horizontal axis is labeled,
“Date’”; the vertical axis, “Totul Shures Traded in
Hundreds’”. This total is the grand total of shares
traded daily for those companies in the individual
portfolios. This information should be charted daily
and its significance in decision-making should be
explained.

No. of Shares Initial Price
Company Purchased Per Share 6-6-77* 6-7-77 6-8-77 6-9-77 6-10-77
1/, %k 1
General Motors 90 674 65% 66 66 66 69
Q28 *E*x 1713 1208 1575 1600
1
Ampex 100 T4 T 7518 7 3/8 7 5/8 7 7/8
568 131 252 325 367
American Petrofina 100 3117/8 8178 31 3/8 81 1/8 31 3/8 82
22 1 3 9 12
Grand Total of Shares Traded 1518 1845 1463 1909 1989
*Date Price Quoted
#**Price on That Date
#**Shares Traded for That Company on That Date in Hundreds
Fig. 2
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3. Circle Graph

Bach student will be asked to construct one or
two circle graphs. The two examples given here
show, first, the number of shares of each company
in a portfolio relative to the total number of shares
purchased; and, secondly, the amount of money in-
vested in each company relative to the total. By
constructing these two circle graphs the student
will see how information depicted on only one of

these could be misleading. A comparison in this ex-
ample shows that while General Motors constitutes
only 31% of the total shares purchased, it accounts
for over 60% of the expenditure of available funds.

rd

General Motors
90 shares
3%

General Motors
56052.50
60%

Ampex
100 shares
34.5%

. Ampex
\\\\{750.00
~. 8%
American Petrofina~
$3187.50
32%

American
Petrofina
100 shares
34.5%

FERCENT OF . PERCENT OF
TOTAL SHARES Flg 5 TOTAL AMOUNT SPENT

At the end of the four week period devoted to this
unit, each student will sell his shares and determine
his loss or gain and the percent of loss or gain on the
initial investment. Computing this information can
be the culminating activity. The student with the
highest gain can be declared the winner and named,
“‘Business Tycoon of the Class”.

References
Cobleigh, Ria V. All About Stocks. New York: Weybright and
Talley, 1970.
Dice, Charles Amos and Wilford John Eiteman. The Stock Mar
ket. New York: McGraw-Hill Book Co., Inc., 1941.
Finley, Harold M. Fvervbody’s Guide to the Stock Market. Chi-
cago: Henry Reguery Co., 1968.

T.C.T.M.
MEMBERSHIP

The Texas Council of Teachers of Mathematics
has many good things going for any educator who is
interested in mathematics education. The Execu-
tive Committee has established six worthy goals for
us for the next two years. But the Executive Com-
mittee and the other elective officers cannot accom-
plish these goals by themselves. T.C.T.M. needs the
support of all of us.

One of our goals is to increase our membership.
This is a worthy goal for the simple reason so many
mathematics educators are not participating in our
programs and services. We, in Texas, are most for-
tunate in having great mathematics leadership from
the Texas Education Agency down to the smallest
school district in this state. As a co-sponsor of the
C.AM.T. meeting in Austin each fall, we need to
involve many more mathematics teachers.

The fiscal year and the membership year of
T.C.T.M. is from September 1 through August 31.
This should be to our advantage because teachers
have a tendency to join the professional organiza-
tions at the beginning of the school year rather than
the calendar year. Annual dues for any active mem-
ber is only five dollars {$5.00). Active membership is
available to anyone who is interested in mathemat-

ics education.

So, between now and September 1st, invite your
math colleagues to join T.C.T.M. along with you. In
the South you can afford to be a bit of a missionary.
Try spreading the gospel; mathematics, that is.

(Note from editor: Reproduce the membership ap-
plication form on the back page and pass them to
non-members NOW!)

FREE METRIC WALL CHARTS

Write today and the large modernized metric sys-
tem wall chart prepared by the National Bureau of
Standards may be in your hands in time for Na-
tional Metric Week, 7-11 May 1979. These metric
wall charts are now available through the U.S.
Army Recruiting Command, ATTN: USAR-
CASPMD, Fort Sheridan, IL 60037. Request item
RPI-911. 5
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A Programmable Calculator Activity’

by

+ 2,

Dr. Stephen L. Snover

University of Hartford, West Hartford, CT 06117

and

Dr. Mark A. Spikell
Lesley College, Cambridge, MA 02238

Programmable calculators as well as computers
are ideal problem solving tools for secondary stu-
dents and ideal teaching aids for secondary
teachers. In fact, programmable calculators are of-
ten better devices for teaching and learning pur-
poses than computers for several reasons including:

1. they now cost so little (a T'I 57 is less than $50

and a HP 33 E less than $90) that individuals

and schools are increasingly able to afford .

them;

2. they are small, hand-held and can be operated
from rechargeable battery packs for complete
portability;

3. they provide instant accesss, there is no wait-
ing for that one, always busy, terminal; and

4. they solve many of the same kinds of problems
handled by computers.

The purpose of this article is to share one problem
{activity) which you and your students can explore
with a calculator. Importantly, the activity has two
key features. First, it is non-standard. That is, it is
an activity that would not be easily explored with-
out the use of a programmable calculator. Second,
the activity can be used to motivate a discussion of
some interesting mathematics as will be noted fol-
lowing the statement of the activity.

The Activity

I. a. Start with any number;

b. Take the reciprocal and multiply by 35;
¢. Add 2; and
d. Repeat from step b.

Figures 1 and 2 present flow charts and programs
for the TI 57 and HP 33 E programmable calcula-
tors, respectively. These machines are chosen as
they represent the least expensive models of the two
major domestic manufacturers and will likely,
therefore, be more widely available than other
models.

Some relevant questions which might be asked
about this particular activity include:

"The authors are presenting variations of this activity in several
journals in order to invite reader reaction and correspondence
about non-gtandard problems that can be solved with program-
mable calculators.
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A. For a given starting number, say 9, what
happens (to the value in the display) as the
number of times through the loop increases?

B. For different positive integer starting num-
bers what happens (to the value in the dis-

play)?

Figure 1
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C. For a starting number of 0, what happens
{to the value in the display)? Are there other
integers which give the same result?

D. For different negative integer starting num-
bers what happens (to the value in the dis-
play)?

E. For different non-integer starting numbers
what happens (to the value in the dispiay)?

F. For what starting number(s) does the value
in the display remain constant?

Analysis

If you explore the activity you will find that for
virtually any starting number the value in the dis-
play tends to the value 7 as a limit. We like this type
of activity because it motivates the need for a tech-
nique to convince us that the limit is really what it
appears to be, namely, 7.

Interestingly, it is easy to show that the limit of
the sequence of numbers in the display is really 7.
Think of the limiting value as x, then x has the
property that thirty five times its reciprocal plus 2
is itself. That is,

1) x=3042

This equation leads to the quadratic x*—2x—35=0

2+12 . 2+12 .,
whose roots are 5 The positive root — gives
the value 7 which is the limit.

Related Activities

How does one create activities of this type? Since
the activity leads to equation (1) which can be rear-
ranged as a quadratic equation, start with a qua-
dratic equation and reverse the process. For exam-
ple, start with the quadratic (x—5){x+3)=0 and re-
write it as X?=2x+15 and then either take the
square root obtaining the equation

(2) x=-/2x+15
or divide by x obtaining the equation
3) x=2+%°

Each of these forms suggests a related activity
which you and your students can explore.

Equation (2) indicates the activity:
II. a. Start with any number;
b. Multiply by 2 and add 15;
¢. Take the square root; and
d. Repeat from step b.
Similarly, equation (3) indicates the additional ac-
tivity:
I11. a. Start with any number;
b. Divide it into 15
¢. Add 2; and
d. Repeat from step b.
What happens when you explore these activities?
. similar activities derived from other quadratic
equations? . .. activities derived from other equa-
tions such as cubics?

Conclusion

Hand-held programmable calculators offer an in-
expensive alternative to computers as a tool for
solving a variety of non-standard problems. Much
study, research and classroom experimentation is
needed to find suitable problems (activities) and
ways to use these powerful calculators to enhance
the teaching and learning of mathematics at the pre-
college level. The authors would enjoy correspond-
ing with persons who are using or know of non-
standard problems which can be solved at the sec-
ondary level with programmable calculators, partic-
ularly the TI 57 and HP 33 E {(or their predecessors
the TI 56 and HP 25). Please direct any correspon-
dence to Professor Spikell at 20 Pinebrook Road,
Wayland, MA 01778,
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“Finger Multiplication: Using All Your
Digits™
by Charles E. Lamb
The University of Texas at Austin

In recent years, there has been much said about
the use of a child’s fingers as he/she computes in
arithmetic. These remarks range from the negative,
“Don’t let them count on their fingers!”, to the posi-
tive “Let’s change our curriculum to wholly coin-
cide with one of the new commercial methods!”.
Both of these positions seem a little extreme in this

author’s opinion. A wiser approach for the class-
room teacher to follow might be to select instruc-
tional approaches in this area in the same way he/
she does in other cases. That is, the best method to
suit the child’s individual needs. It is with this
orientation that the present article is written. The
idea presented, like all others, will be helpful to

7



some children more than others.

The activity to be illustrated is a common one ***
which can be used to compliment instruction on
multiplication by 9 in the base ten numeration sys-
tem. Start by holding up the two hands with fingers
extended. (See Figure I)

Figure I

Label the fingers as illustrated. After explaining
this to the class and making sure that everybody is
together, illustrate 6X9=54. In order to do this,
turn down the finger (labeled 6 (that is the thumb on
the right hand). Read the answer, 54, by counting
the number of fingers to the left of the turned down
finger (namely, 5) and then the niumber of fingers to
the right of the turned down finger (namely, 4). The
answer is 54. This method works for 0X9—10X9.

*+* | have seen many different variations of this very common
“trick” with the fingers. I am unfamiliar with a published
reference for it. I would appreciate hearing of any that
readers may know of.

In the event a child, jokingly, of course says what
if some of your fingers were missing? Consider the
case of certain monkeys and apes who don't have
thumbs {See Figure II).

Figure 11

Let’s change to base eight and do our multiplica-

tion by 7. Using the same procedures as before

(8X7)=25_,, but 25,, =21 . Therefore, things

still work out. It is suggested that the base ten

method be tried with all children — most will think

it’s neat and a lot of fun. Other bases might be used

as enrichment for appropriate children. Some exten-

sion questions might be.

{1) Why does base ten work with multiplication
by 9?

{2) Why did we switch to multiplication by 7 with
base 87 .

{3) Do you think we use base ten because we have
ten fingers?

{4) What would happen with nine fingers?

A GEOMETRIC APPROACH TO
ARITHMETIC PROGRESSIONS

John Huber

Pan American University, Edinburg, Texas

The story is told that when ten years old and in
public school, Gauss’s teacher, to occupy the class,
had the students add the numbers 1 to 100. Almost
immediately Gauss placed his slate on the teacher’s
desk. After all the slates were turned in, the teacher
found that Gauss alone had the correct answer,
5050, but no calculations. [Eves, 370-71.] Gauss had
mentally summed the arithmetic progression

I424...4+99+100
by noting that 1+100=101, 2+99=101, and so on
for 50 such pairs, so

1+24+ ... +99+100=50X101.

It is the purpose of this paper to show this idea
can be given a geometric interpretation and then
extended to all arithmetic progressions.
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Geometrically 1+2+3+4+5 can be represented
by the area of

IN

4
5

Making another copy and rotating it 180° we have




4

S 1

Placing these together we have a rectangle that is
5 by 6. Having

.

e 5

|~
r~

> < 3 3

6

counted the sum 1+2+3+4+5 twice, we see that
1+2+3+4+5="1(5)6).
Similarly, 1+2+3+ ... +n could be constructed
twice forming n by {n+1} rectangle. It then follows
that

1+2+3+ ... tn=%ni{n+1).

Now consider an arithmetic sequence a,, a,, ...,
a with the first term a=a,, a common difference
a —a =d, and last term £=a .
Geometrically we can represent this by

a (n-1)d

where the last term £ =[a+{n—1)d]. Making an-
other copy and rotating 180° we have

— P ™
2 L4 .1 ¢ 4 | I o]
a FI !
a d | a 1]
M [« ILg 2
- A
Y . o

1

Placing these together we have a rectangle that isn
by (a+%), from which it follows that
atatd)+a+2di+ ... +Hat+n—1)d]

equals Yen{a+[a+(n—1)d]} =~g[a+ ).

With this geometric model, the general formulas
for the last term and the arithmetic progression can
easily be derived. In addition, the student can rely
on the model for working problems when he forgets
the formulas.

Eves, Howard. An Introduction to the History of
Muathematics (Fourth Edition),
New York: Holt, Rinehart and Win-
ston, 1976.

Announcement:

Spend part of your summer deep in the heart of
Texas at the Mo-Ranch near Kerrville attending an
outdoor mathematics workshop. Participants will
have an exciting week mapping, graphing, collect-
ing data, and creating activities appropriate for use
in their own curriculum. The program utilizes an
outdoor setting through an integrated subject mat-

ter approach. Recreational activities such as canoe-
ing, swimming, hiking, wild life watching, and fish-
ing are at hand. Total daily cost for food and lodg-
ing will be under $16. For additional information,
contact Dr. Robert K. Gilbert, Division of Educa-
tion, University of Houston Victoria Campus, Vie-
toria, Texas 77901,
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MOTIVATION, THE LEARNER, AND THE
MATHEMATICS CURRICULUM

Dr. Marlow Ediger

Northeast Missouri State University, Kirksville

Educational psychologists, curriculum workers,
teachers, and administrators have long emphasized
the significance of motivating learners to achieve
optimally in the mathematics curriculum, as well as
in other curricular areas. Mathematics, and arith-
metic in particular, has received much emphasis in
terms of being one of the three R's {reading, writing,
and arithmetic). Thus, mathematics is perceived to
be a basic in the school curriculum as well as in the
curriculum of life. To achieve well in the basics, pu-
pils need to become motivated learners and thus
gain optimal development.

Methods of Motivation

There are diverse methods which teachers may
utilize to stimulate pupil learning in the mathemat-
ics arena.

Behaviorism, as a school of thought in the psy-
chology of learning, advocates teachers writing
measurable objectives in each unit of study. Learn-
ing activities may then be chosen which guide
learners to attain these relevant ends. Ultimately,
after instruction, the teacher may measure learner
attainment of the stated objectives.

To motivate pupil achievement in each lesson, the
teacher may state in the introduction what learners
are to gain specifically within the allotted time de-
voted to the teaching of mathematics. Pupils may
then become enthused in learning that which the
teacher stated as an objective or objectives. Thus,
for example, in a unit on “‘Using Decimals and Per-
cent in Qur Lives,” the teacher may initiate a lesson
by stating the precise objective for pupils to
achieve: ‘“This morning boys and girls, toward the
end of our lesson in mathematics, you will be able to
compute the interest due when given the amount of
a loan in dollars and the interest rate in percent for
borrowing the money.” By stating the objective
prior to instruction, the teacher orientates the pu-
pils to the new lesson. Learners may then under-
stand what will be required of them toward the close
of the lesson in mathematics. Thus, pupils may feel
motivated to attain a measurable objective which is
known to them prior to participating in related
learning activities. Pupils must possess necessary
prerequisites to achieve the desired end. Thus,
learners may experience success in the school en-
vironment which, in and of itself, is motivating to
pupils.

Behaviorists also recommend that desired tenets
of reinforcement be utilized in teaching to motivate
pupil achievement. Thus, for teachers to obtain se-
lected kinds of behavior from pupils, a reward sys-
tem needs to be implemented. If pupils, for example,
respond correctly to answers given in determining
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the interest due on money borrowed (the principal),
the teacher must praise individual learners verbally
as well as nonverbally. Material (prizes) or nonmate-
rial rewards {free time) may also be given for achiev-
ing well in the mathematics curriculum.
Humanism, as a school of thought in the psychol-
ogy of learning, has much to recommend in motivat-
ing pupils to achieve well. A, H. Maslow, a human-
ist, has identified a hierarchy of needs that individu-
als desire to have fulfilled. The simplest need and
yet a very important one pertains to fulfilling physi-
ological needs. Each human being then needs ade-
quate nutrition, rest, clothing, and shelter. Once
physiological needs have been met, safety needs
must be fulfilled, such as freedom from fear, danger,
and insecurity. Additional needs in sequence which
need satisfying include love and belonging, esteem,
and self-actualization. Individuals are then ready to
achieve subject matter learnings in the mathemat-
ics curriculum, as well as in other curricular areas.
Human beings are motivated to fulfill each of the
previously stated needs. The mathematics teacher
must realize that learners may be motivated to sat-
isfy physiological, security, love and belonging, es-
teem, and self actualization needs prior to achieving
desired understandings, skills, and attitudes in on-
going units of study in the mathematics curriculum.
To be sure, love and belonging, esteem, and self ac-
tualization needs can be met partially in a quality
mathematics program. Physiological needs, of
course, such as proper nutrition and rest must be
fulfilled outside of the framework of teaching-
learning situations. A. H. Maslow, then, has pro-
vided educators with an outstanding hierarchy of
needs, which motivate individuals to action for their
fulfillment. ‘
Humanists also emphasize the significance of pu-
pils being involved in choosing what to learn and
the means of learning. Thus, for example, a learner
may select a learning center, among others, to work
at as well as specific tasks at the chosen center.
Pupils are then engaged in making decisions per-
taining to objectives and learning activities. Pupils
should also be involved in evaluating their own
achievement. Learners may then select that which
is perceived to be purposeful, meaningful, as well as
interesting in terms of ends, means and evaluation
of learning. The teacher is a facilitator of pupil
learning and not a dispenser of content. Humanists
greatly oppose teachers alone choosing objectives,
learning activities, and evaluation procedures for
pupils. Learners must be actively involved in choos-
ing ends, means, and evaluation procedures in
teaching-learning. situations. Motivation is then
present within learners when they are involved in




choosing and in making decisions.

A third method of motivating learners pertains to
the utilization of inductive approaches within the
framework of teaching and learning. Learning ac-
tivities then must be selected to guide pupils to dis-
cover related facts, concepts, and generalizations.
Learning is its own reward. External rewards are
not needed to motivate achievement. Pupil curiosity
and interest in solving problems and answering
questions may well result in obtaining perceived rel-
evant content. Jerome Bruner, psychologist from
Harvard University, has emphasized the impor-
tance of pupils achieving structural ideas within a
specific academic discipline. Thus, for example, pu-
pils with appropriate learning activities may dis-
cover the commutative property of addition and
multiplication, the associative property of addition
and multiplication, and the distributive property of
multiplication over addition. The values inherent in
acquiring these structural ideas are their own re-
ward. Learning inductively should then motivate
pupil achievement. Discovering facts, concepts, and

generalizations is intrinsically rewarding within the
framework of teaching-learning situations.

In Summary

Teachers, principals, and supervisors need to
study, analyze, and implement desired methods of
teaching and learning to motivate pupils. Behavior-
ists, humanists, and structuralists have principles
and theories to recommend in the arena of motivat-
ing learner achievement. Educators in the school-
class setting should become thoroughly knowledge-
abie of these diverse schools of thought in the psy-
chology of learning.

Selected References

Bruner, Jerome S. The Process of Education. New
York: Vintage Books, 1960.

Ediger, Marlow. Relevancy in the Elementary Cur-
riculum. Kirksville, Missouri: Simpson Publishing
Company, 1975.

Hulse, Stewart H. et. al. The Psychology of Learn-
ing. New York: McGraw Hill Book Company,
1975.

NEW CALCULATOR
INFORMATION
BULLETINS

Three new Information Bulletins (IB) prepared by
leading mathematics educators from the Calculator
Information Center, are now available from the Na-
tional Council of Teachers of Mathematics.

@ CALCULATORS AND INSTRUCTION:
An Information Bulletin for Administrators
(IB #4)

e LEADING A CALCULATOR WORKSHOP
(IB #5)

¢ CALCULATORS IN GRADES K-3: WHY?
WHAT? HOW? {IB #6)

NCTM is distributing these bulletins because of the
importance of calculators to mathematics education
and their timely nature. Single copies may be re-
quested by title and number from NCTM, Associa-
tion Drive, Reston, VA 22091, 703/620-9840. Con-
tact Betty A. Rolling at NCTM.

REGIONAL
DIRECTORS OF
TCTM

Southeast: Dr. John C. Huber
Department of Mathematics
Pan American University
Edinburg, Texas 78539

Southwest: Mr. Roy Dennis
4401 Monty
Midland, Texas 79701

Northeast: Mrs. Josephine Langston
127 W. Harvard Drive
Garland, Texas 75041

Northwest: Ms. Carol Mitchell
3620 Winston
Ft. Worth, Texas 76109
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PLEASE SOLICIT NEW MEMBERSHIPS!

PROFESSIONAL MEMBERSHIP APPLICATION

Date: School: School Address:
Position: [] temscher, [] department head, [7] supervisor, [J] student,* [ other (specify}
Level: [ elementary, [] junior high school, {7 high achool, [] junior collexe, [J college, ] other (specify_-

"Other information. Amount Peid
. . 0 New membership
Texas Council of Teachers of Mathematics O] Renewal membership 5.00
Local [ New membership
ORGANIZATICN: O Renewal membership
[0 New membership
OTHER: G Renewal membership
Name (Please print) Telephone

Street Address.

City. State ZIP Code
Check one: [] New membership [ Renewal membership
$15.00 dues and one journal
M Avitivmetic Teacher or [ Mathematics Teacher
22.00 dues and hoth journ=zls
National 7.50 student dues and one journal®
[0 Arithmetic Teacher or [] Mathematics Teacher
Council
Note New
of Membership
11.0¢ student dues and both journals* and
Teachers Subseription
s Fees
[
2.00 additional for subscription to Journal for Research in Mathematics Education
Mathematics (NCTM members only)
1.00 additional for individual subscription to Mathematics Student Journal
(NCTM members only)
The membership dues payment includes $4.00 for a subscription to either the
Mathematics Teacher or the Arithmetic Teacher and 28¢ for a subseription to
the Newsletter. Life membership and institutional subscription information
available on request from the Washington office.
* I certify that I have never Enclose One Check
taught professionally for Total

(Student Signature) Amount Due —»

Fill out, and mail to Wayne Miller, P.O. Box 818, Baytown, Texas 77520
NOW!
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