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LETTER FROM THE PRESIDENT

We are running a little behind time on our last
two publications of the journal, but bear with us.
They will be there soon.

The 50th Annual Convention at Chicago was
very informative. They went all out and put on a
fine convention. Some 8000 people were present. Of
that number, Texas was well represented. We really
had a great time and enjoyed many enlightening
lectures. We met with the Texas people for breakfast
Wednesday morning and had a good time with many
in attendance. Thanks to Anne Woods, T.A.S.M.
president,for getting us together. It was a nice ges-
ture on Anne’s part.

For the people who have not heard about the
CASMT Convention for next year, it will be held
February 8-10. It will again be held at the University
of Texas in the Thompson Convention Center. They
have made arrangements with the University people
to have exhibits. They have also promised to hold
it every year thereafter in October if they continue
to hold it at all, and I think this is their desire.
I am not pleased with the February meeting date
but I wasn’t consulted. Since we have our member-
ship drive in the fall, I wish to remind the members
to be sure and send their dues.in at the beginning
of school. You can'send them to me or any of our
local Council will be glad to collect your state dues;
still $2.00, so don’t forget to join and keep your jour-
nal coming.

We are still desperate for articles for the journal
so why not support your journal by supplying us with
an article. We like to keep up with what the various
schools are doing throughout the State.

James E. Carson

I would like to thank each of you for the vote
of confidence that you gave me at the Annual meet-
ing. It is so nice to be president of such an organiza-
tion. You have been staunch in the support that you
have given me, and T am not sure that I could have
made it without your support. -

Have a nice summer and forget school work for
a change. We will be looking forward to seeing you
again next fall. We will have another T.C.T.M.
Workshop at J. Frank Dobie: High School in
Pasadena Independent School District on September
16, 1973. Make your plans to attend. By all means
be making plans for the N.C.T.M. Annual meeting
which will be held in Houston April 25-28, 1973. -



The Effects of aLaboratory on Attitudes
in College Freshman Mathematics

DR. CAMERON B. DOUTHITT
Director, Developmental Studies
Alvin Junior College
Alvin, Texas

INTRODUCTION

The withdrawal-failure rate (denoted W/F) in
freshman mathematics courses at the University of
Houston is approximately 30%) while the W/F rate
among “risk” students is approximately 70%). Risk
students are those graduates from the top quarter
of their high school graduating class who achieved
a total score of less than 900 and a score of less
thatn 450 on the math section of the Scholastic
Aptitude Test. Risk students come from predomi-
nantly Negro high schools in the Houston area. They
received high grades while in high school, but for
various reasons they do not succeed in college.
Perhaps the major contributor to their lack of success
in college is their attitude towards mathematics.

A dissertation study was conducted at the
University of Houston during the fall of 1970 to
determine the effects of a mathematics laboratory
on achievement, attitude, and the W/F rate. This
is a summary of the effects of the laboratory on
attitudes.

RESEARCH DESIGN

The control and experimental groups were com-
posed of both risk students and non risk students
whn registered for analytic geometry in the fall of
1970. The risk students were identified by means
of the class roster for entering freshmen provided
by the Office of Admissions at the University of Hous-
ton. A list was made of the names of those risk stu-
dents. A letter explaining the experimental program
was sent to each of those students and an invitation
was given to each student requesting that he meet
during summer orientation for a more detailed dis-
cussion of the program.

In that meeting, the experimental program was
explained and emphasis was given to the fact that
no charge was required for the laboratory. During
the summer orientation program, 26 risk students
enrolled in the experimental program, 13 in the 8-9
a.m. Monday, Wednesday, Friday section and 13 in
the 9-10 a.m. Monday, Wednesday, Friday section.
The two special sections were completed with non
risk students during regular registration. Those two
special sections constituted the experimental group.
It was composed of 26 risk students and 42 non risk
students. The experimental group attended one hour
lectures on Mondays and Fridays and worked in the

laboratory for one hour on Wednesdays.

The control group consisted of 28 risk students
and 84 non risk students who registered for one of
five sections of analytic geometry other than those
provided for the experimental group. Students in the
control group attended the usual lecture type course
for three hours per week and did not attend the
laboratory. Table 1 gives the time schedule for the
experimental program.

TABLE I

SCHEDULE FOR EXPERIMENTAL GROUP

. HKonday Wednesdeys Fridays
§-0 AM Lecturs snd | Isberatory Leetusn and
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LABORATORY DESIGN FOR
EXPERIMENTAL PROGRAM
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The mathematics laboratory was designed
according to the diagram in Table TI, The experimen-
tal group To was divided into two subgroups, T: and
Tz. Group T was composed of six subgroups with
approximately 6 students in each subgroup. Students
in group T: used only the textbook, and with the
aid of tutors worked problems at their desks or chalk-




board. Group Tz was composed of six subgroups or
approximately 5 students in each subgroup. Group
Tz used a variety of materials including programmed
texts, filmstrips, tapes, models and transparencies.
One lecture class of the experimental group was com-
posed entirely of students in T, while the other lec-
ture class contained only students in Te.

To —Experimental group (68 students)

Th —36 students of experimental group {no use of
learning aids)

T2 —32 students of experimental group {use of learn-
ing aids)

Ta1, Tiz, Tz, Tia, Tis, Tie —Subgroups of T1 with
approximately 6 students in each subgroup

Te1, Taz, Tes, Taa, Tes, T2s —SBubgroups of Ti with
approximately 5 students in each subgroup

T3 —Control group (112 students with no laboratory)

There were twelve tutors who worked in the
mathematics laboratory on Wednesdays. Each tutor
was asgigned to a small group of students for the
entire semester. The tutors were Mathematics-
Teacher Education majors, each of whom had com-
pleted at least eighteen semester hours in mathema-
tics and who were enrolled in Secondary Education
432. The course combined methods of teaching
mathematics with field experiences. Their tutorial
assignment was part of the field experiences required
in that course. The instructor of the experimental
group served as a laboratory supervisor in order to
cooordinate the use of materials and techniques
designed for use in each laboratory session.

ANALYSIS OF DATA

Nulil Hypotheses

To determine the effectiveness of the laboratory
on attitudes the Aiken-Dreger Mathematics Attitude
Scale (Revised) was administered as a pre and post
test to both experimental and control groups. The
following null hypotheses were tested:

1. There is no significant difference in pre-
attitude between non-risk students in the
experimental group and risk students in the
experimental group.

2. There is no significant difference in pre-
attitude between non-risk students in the
experimental group and non-risk students
in the control group.

There is no significant difference in pre-
attitude between risk students in the experi-
mental group and risk students in the con-
trol group.

There is no significant difference in pre-
attitude between non-risk students in the
control group and risk students in the con-
trol group.

There is no significant difference in pre-
attitude between students in the experimen-
tal group and students in the control group.

There is no significant difference in pre-
attitude between non-risk students in T1 and
non-risk students in Tb.

There is no significant difference in pre-
attitude between risk students in Tt and risk
students in Ts.

There is no significant difference in pre-
attitude between students in T: and stu-
dents in Te.

There is no significant difference in pre-
attitude between non-risk students in Ty and
students in Ta.

10. There is no significant difference in pre-
attitude between non-risk students in Tz and
risk students in Te.

11. There is no significant difference in post-
attitude between non-risk students in the
experimental group and risk students in the
experimental group.

12. There is no significant difference in post-
attitude between non-risk students in the
experimental group and non-risk students
in the control group

13. There is no significant difference in post-
attitude between risk students in the experi-
mental group and risk students in the con-
trol group.

14. There is no significant difference in post-
attitude between non-risk students in the
control group and students in the control.
15. There is no significant difference in post-
attitudes between students in the experi-
menal group and students in the control

group.

Table III gives a summary of the analysis of
these null hypotheses. All computations were per-
formed by a UNIVAC 1108 computer at the Univer-
sity of Houston Computer Center. The computer
program analyzed only the data for the students who
received grades in the course. There were 48 students
in the experimental group and 63 students in the
control group for this analysis.



TABLE III

SUMMARY OF ANALYSES OF NULL HYPOTHESES CONCERNING ATTITUDE

RESULTS

Null hypotheses (5), (12) and (15) were rejected
while all other null hypotheses could not be rejected.
A brief explanation is in order to understand why
a significant difference was found when testing some
hypotheses and the difference was not signilicant
in other cases. '

Tn testing null hypotheses (1), (6), (7), (8), (9)
and (10), it was observed that in the experimental
group the pre-attitude mean score of risk students
was approximately the same as the non risk students’
pre-attitude mean score. Hence, none of the null
hypotheses (1), (6), (7), (8), (9) or (10) were rejected.

One explanation of why null hypothesis (5} was
rejected and the other null hypotheses (1) through
(10) were not rejected seemed to be that the values
of N increased when the total experimental group
(N 48) was compared to the total control group (N
63). It is observed when using the t-test as a test
of significance that as the degrees of freedom
increase, a smaller value of t is required for signifi-
cance. '

Null hypotheses (11) was not. rejected. Hence,
the assumption was made that non-risk students in
the experimental group and risk students in the
experimental group left the experimental pregram
with approximately the same attitude towards

_ - Correlatiou Fent of
Z ¥ Cosftlclent Eigoiticancs ar Regult
i 52k b7k rgy. T OWEG % T LAY hé Al
2 2.k 53.8 onz © 7 553 ¢ = - kS T Bl
3. BTLE LA w7 A1 % ¥ - LTIR 27 D.5.
h 55.8 L.k Tpng & 040 t ¥ ARG &2 w.8
g 5, £33 k3.3 Teng LR % T 2,578 100 #3
5 £ 52.8 S5L.B opy ¥ @z 2. 36y 5 7.5
; 7. 50.8 BELE oy © FE R A - i% n.s
,E_ & 52.1 b7.8 Pppi T 1T % AT k5 L -.“
2. 52.8 50.8  rpy 055 w®  Lued 25 s
0 R1.8 B8 wpae = L2R2 t T 008 ig n.S
‘ ik L 5.3 rppg ¢ W16 £ 1,128 k6 o9 :
; 18 50 WPIG wpy ® 362 T 3ESD T Ead i
. -
3. SL3 8L wpy, ® WOB0 W T 368 37 .6
1k, 706 b9l w2 - OR3 T o~ 0393 £3 n.e., 7
A kb 35 mmg s 5 vE 6 we e ]
X .« wezc ar 15t group mentioned in hypothesis ## . significant at .01 Yevel E
Y - mezs of 2nd group meatloned in hypothesis o.6, -~ oot glgnificant

mathematics. Both groups showed an increase in
mean attitude score at the end of the semester.

Null hypothese (12) was rejected. This was possi-
bly the most interesting result of the study. The non-
risk students in the experimental group indicated
an increase in attitude while the non-risk students
in the control group indicated @ decrease in ablibude,
it was concluded that the laboratory was the major
factor which caused that result.

An important result was noted from testing null
hypotheses (15). Comparison of the means with those
computed when testing null hypotheses (15} yielded
an increase in mean attitude score (from 50.3 to 54.4)
for experimental group students and a decrease in
mean attitude score (from 43.3 to 35.5) for the control
group students. It was assumed that the laboratory
contributed significantly to that result.

CONCLUSIONS AND SUGGESTIONS

Several conclusions were drawn from results of
the study. They are summarized below.

1. A mathematics laboratory can produce more
positive attitudes toward mathematics.

2. Attitude seemed to be the most. important e
gingle factor in the program. It definitely
influenced achievement and the W/F rate.




The attitude and personality of the tutors
appeared to be very significant in keeping
the students in the course. It was felt by
the instructor of the experimental group
that the instructor’s attitude and the tutors’
attituues played a major role in the program,

There is no significant difference in achieve-
ment between students attending a labora-
tory with only tutoring and students attend-
ing a laboratory with tutoring and labora-
tory materials, i.e., utilization of laboratory
materials did not seem to affect achieve-
ment. However, it did affect attitude. The

4.

group which used the programmed texts and
other aids appeared much happier and infor-
mal in class lectures and discussions than
did the group which did not use innovative
materials in the laboratory.

Tutors and students who have participated
in a mathematics laboratory think that a
laboratory is beneficial and should be
utilized in college freshman mathematics
courses.

Community colleges as well as universities
should include mathematics laboratories as
a part of the instructional program.




~ So What’s New?

by Boyd Henry
Department of Mathematics
College of Idaho
Caldwell, Idaho 83605

I have before me a junior high mathematics
book. On page 9 is a problem typical of those appear-
ing in many such texts. It reads as follows. “Express
3432 in the decimal scale.” On the next page the
student is asked to change .7121 to its base five
equivalent. On page 12 the student is agked to per-
form calculations in bases four, five, seven, nine,
and eleven. Some teachers are quite critical of prob-
lems such as these appearing in the “new” math
books and long for a return to math as it was taught
in the “good old days”. Those who wish that those
days would return to the math classroom may be
dismayed to learn that the problems referred to above
are taken from a junior high text called The Founda-
tions of Higher Arithmetic by B. F. Sisk and pub-
lished by Silver, Burdett and Company in 1905!
Teaching the structure of the number system with
the aid of bases other than ten is not something new.
It’s back again. The books printed during the second
quarter of this century seem to have dropped several
topics, but many are back again because we have
found them to be of value after all.

Some teachers in the elementary schools
criticize the presence in their texts of problems
involving “box” arithmetic on the basis that their
students (or perhaps they themselves) are confused
by the appearance of this new type of problem. A
typical problem may read 5 + 23 = 9. One third
grade book, for example, states this type of problem
as follows. "4 and _ are 11.” Teachers criticizing
this material because it is new are advised that the
above problem is taken from page 33 of a text for
grade three of a series published by Scott, Foresman
and Company titled Standard Service Arithmetic. It
was written by Knight, Studebaker, and Ruch and
published in 1926. Filling in the blanks as is done
in box arithmetic is not new. It’s back again.

The distinction between number and numeral
is not a part of the “new” math either. On page 1
of a text written by Philips and Anderson to be
introduced in the fifth grade, titled Silver-Burdeit
Arithmetics — Complete Book published in 1913 is
an attempt to distinguish between number and
numeral. The authors make the following statement.
“Notation is the method of expressing numbers by
means of characters called numerals.” Authors in
those days had at least as much difficulty in defining
number as do authors today. Philips and Anderson
handled the definition by sidestepping it, but perhaps

did succeed in giving the student some concept of
the abstract meaning of number. They stated, “A
number is the direct answer to the question, HOW
MANY?”

What about inequalities? This seems to be
another topic assumed by many leachers to be new.
Not necessarily so. In the Scott, Foresman third
grade text referred to above, on page 47 one can
find such questions as, “Is 8 cents more than 9 cents?”
and “Is 7 cents less than 8 cents?”.

What about terminology? Were junior high stu-
dents at the turn of the century introduced to such
terms as the commutative, associative, and distribu-
tive laws? On pages 13 and 14 of the text by Sisk
published in 1905 referred to above, we find the
associative and commutative laws first stated as
principles of addition, then named. They read as fol-
lows. “3. The sum is the same regardless of the order
of the grouping of the addends. 4. The sum is the
same regardiess of the order of performing the opera-
tion, Principle 3 is called the associative law of
addition; principle 4, the commutative law of addi-
tion.” On page 19 the author gives similar definitions
of the associative and commutative laws of multipli-
cation. On page 28, he briefly introduces the student
to the distributive law.

Ag is true of authors today, authors at the turn
of the century had their moments of carelessness.
At first reading, it would appear that Sisk made
a very careless error on page 17 in stating, “Sub-
traction is the inverse of addition; therefore the
associative and commutative laws hold for subtrac-
tion.” The author failed to show an example of what
he had in mind in making the statement. Since by
today’s definition of associative and commutative,
this is such a glaring error, it is quite probable that
the author had a somewhat modified definition of
these laws in mind. For example, he may have meant
by the “commutative law for subtraction” that 10
—5— 3=10 - 3 — 5. Similarly, the “associative
law for subtraction” might have meant that 20 —
(4+5)—6=20—4— (5+ 6). The author committed
a similar faux pas on page 25 by stating, “Division
is the inverse of multiplication; therefore, the
associative and commutative laws hold in division.”
The carelessness gremlins have always been at work,
even in the best prepared texts. In a present day
publication, for example, written by highly respected
mathematics educators, we can find the following
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bit of misinformation. * . . . the way to add fractions
having the same denominator is simply to add
numerators.” The student following such advice care-
fully would find the sum of 2/7 and 3/7 to be 5.

Even the best turn-of-the-century authors hand-
led notation in a way that would make today’s purists
shudder. In explaining “casting out nines” as a device
for checking one’s computations, on page 27 Sisk
wrote, “32798 = 29 = 11 = 2”7

What about the vocabulary students must mas-
ter in the "new” math today? Did students early in
the century need to have command of such a large
vocabulary to succeed in mathematics? Leafing
through the pages of some of the old books indicates
that students in those days needed to know most
of the terms found in today’s texts plus many more,
How many of the following terms found in turn-
of-the-century math texts for junior high students
could you define? Invelution, evolution, index nota-
tion, scale, radix, periods, senary scale, ternary scale,
minuend, aliquot part, partitive division, unitate
method, similar fractions, circulating decimal, pure
circulate, mixed circulate, antecedent, consequent,
compound proportion, partitive proportion, reduction
ascending, reduction descending, and homologous
parts are only some of the terms used in the old
books. Alas! Topics discussing ragged decimals and

vulgar fractions were not nearly as fascinating as
their titles might indicate.

So, what’s new about the “new” math? Not very
much, really. The old books didn’t mention sets and
their union and intersection and the format of none
of the texts was very colorful. The publishers of some
texts in those days did not seem to be adverse to
running a few pages of commercials at the end of
the text advertising some of their other publications.
For example, in a book printed around 1910, the
American Book Company offered a text on personal.
hygiene for 40 cents; a literature series for grades
one through eight, each text costing amounts varying
from 22 cents to 50 cents; a complete course in spel-
ling for 20 cents; and an arithmetic hook for 30 cents.

The texts at the turn of the century had plenty
of story or word problems. Not very many of the
problems had truly practical application in the real
world of the day ... another fact that remains
unchanged today. In Samuel Hamilton’s book titled
Sehool Arithmetic, published by The American Book
Company around 1910, one can find the following
problem on page 168. “A teacher’s expenses are $30
a month, and this amount is 37%% of his salary.
How much does he save?”

So, what’s new?

Not much!




Proposed NEA Changes
ThreatenNCTM

By H. VERNON PRICE

(The NCTM president here adapts and interprets
4 report by the Information Advisory Committee)

(From Coastal Bend Council of Teachers of Mathema-
tics Breeze, March 28, 1972) '

The National Education Association is considering
adopting a new constitution and bylaws that may
threaten the very existence of the NCTM as we have
known it. You may be able to influence the NEA
decigion.

Affiliation. As many of you know, the NCTM
became a department of the NEA in 1950 and moved
its headquarters to the NEA building in Washington
at that time, As 4 department we had the benefit
of rent-free space, special services in areas such as
bookkeeping and maintenance of inventory, and the
convenience of being in close physical proximity to
the headquarters of other professional education
associations.

For many years efforts have been made by the NEA
to require that members of affiliated organizations
hold membership in the NEA also. In 1968 such a
requirement was enacted for NEA departments.
However, a compromise was approved allowing each
organization four choices: (1) to be a department (all
members must be members of the NEA), (2) to be
a national offiliate (elected officers must be NEA
members), (3) to be an associated organization (no
requirement for NEA membership) and (4) to be
totally dissociated from the NEA. Since it was consi-
dered impossible to remain a department (option 1),
the NCTM chose to become a national affiliate. This
choice enabled us, by paying a modest maintenance
charge, to retain our offices in the NEA building.

The Constitutional Convention (*Con Con”).
When the 484 delegates to the NEA’s Constitutional
Convention met in Fort Collins, Colorado, 17 July
— 6 August, 1971, it was voted to recommend adop-
tion of the proposed constitution and by-laws. While
many significant changes appear in these docu-
ments, those pertaining to affiliates and special-
interest groups are of greatest importance to the
NCTM and similar organizations. Sections 8-Ta and
8-15¢ of the proposed bylaws require that all mem-
bers of affiliated organizations be members of the
NEA. Section 8-15f requires that affiliates “not dup-

licate services,” and section 8-15g requires that
affiliates “have a membership and fiscal year the
same as that of the Association.”

Ag indicated earlier, the requirement pertaining to
membership would make it impossible for the NCTM
to be an affiliate of the NEA. Similar problems would
arise for many other professional associations.

The immediate effects of a split between the NEA
and most of its affiliates probably would not be seri-
ous and would simply separate welfare activities
from other professional considerations. However,
other sections of the proposed NEA bylaws appear
to encourage the creation of special-interest groups
and affiliates in areas where there are none now
or would be none in the reorganized NEA structure.
Thus in time, we could expect to see the creation of
a new NEA affiliate in mathematics education. And
if the NEA and the American Federation of Teachers
were to join forces (as has already been suggested
to many states) and membership in an affiliate or
special-interest group were automatic for members
of this new organization, the professional of
mathematics education would indeed be split. The
result would be dissipation of efforts, smaller mem-
bership in both organizations, competitive and con-
flicting activilies and recomumendations, and general
dissipation of available resources to attack the prob-
lems facing mathematics education. The problems
facing mathematics education today are sufficiently
great without such duplication and dissipation of
efforts.

From the point of view of the NCTM and other
affiliates, the most satisfactory action, and the sim-
plest way to forestall such a consequence, would be
to modify the proposed constitution and bylaws to
permit continuation of the compromise adopted in
1968 allowing varying degrees of affiliation.

Suggested actions. The Constitutional Convention
delegates will reconvene 24-2% March 1972 in Min-
neapolis. The president of each NCTM affiliated
group has been sent the names of these delegates.
They will also be sent to anyone requesting such
a list from the Washington office. If you know any
of the delegates or believe you can persuade some
of them to take action to modify the proposed con-
stitution and bylaws, you should contact such
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delegates before or during the March convention.

At the NEA Representative Assembly in Atlantic
City in June 1972, the proposed constitution and
bylaws can be (1) modified further, (2) accepted with-
out change, or (3) rejected. If you have an opportunity
to influence the choice of delegates to the Representa-
tive Assembly, be sure to find out how the candidates
from your area stand on the issue of affiliates such
as ours ("nongovernance” affiliates).

Finally, between 1 November and 21 November 1372
all who are NEA members as of 31 May 1972 will
have an opportunity to vote by mail ballot for
acceptance or rejection of the proposed constitution
and bylaws. If the sections on nongovernance
affiliates are not changed so as to allow the NCTM
to continue its affiliation, we would recommend that
NCTM members vote for rejection of the decuments
and encourage others to do so as well.

Texas Delegates

Dorothy Alexander
2329 Millermore
Dallas, Texas 75216

Larry Yawn
3500 Winfield Dr.
Austin, Texas 78704

Vivian Bowser
3215 Charleston
Houston, Texas 77021

Betty Buford
3902 East 29th, #D13
Bryant, Texas 77801

Ruth Amend
3000 Gunnison Trail
Ft. Worth, Texas 76116

LaVerne B. Wong
3902 East 29th, #D13
Bryan, Texas 77801

Viola Brice
1701 Shannon
Sherman, Texas 75090

Samuel H. Kuykendall
620 S. Mesquite
San Antonio, Texas 78202

Albert F. Castro
1501 E. Filmore St.
Brownsville, Texas 78520

Clark Hitt
7042 Wakefield
Dallas, Texas 75231

NEA Board
Elizabeth Little

3701 Fi. Worth St.
Corpus Christi, Texas 78411

Manual Gonzalez
1026 Upson
El Paso, Texas 79901

The NCTM Bulletin for Leaders May, 1972,

makes this observation: “At least one NCTM
Affiliated Group has recently engaged in a postcard
campaign urging its members to inform delegates

to the NEA’s Constitutional Convention of their

opposition to the proposed section that would require
NEA membership by members of NCTM and other
national affiliated organizations. ...”

Notes and Quotes-

TCTM will sponsor a workshop at J. Frank Dobie
High School, Pasadena Independent School District,
September 16, 1972.

NEW officers for the Coastal Bend.

Council of Teachers of Mathematics are:

Note from Executive Committee of TCTM: “If you
aren’t going to your local council meetings or other
state and national council meetings, you're the
loser.” Save the dates of

February 8-10, 1973 (CASMT in Austin)

April 25-28, 1973 (Houston 51st Annual
Meeting)

August 22-25, 1973 (Fort Worth Area Meet-
ing)

MADGE SIMON, President, Gregory-Portland High
School; GILLETTE IRBY, First Vice-President,
Corpus Christi ISD; LILLIAN EDWARDS,
Second Vice-President, Calk Elementary
School, Corpus Christi; LEROY DE HAVEN,
Secretary, Cullen Junior High, Corpus Christi;
WARREN STRICKLAND, Treasurer,
Mathematics Department, Del Mar. College, -
Corpus Christi; and GERALD B. SMITH, Ed:tor
of "Coastal Bend Breeze”, Gregory-Portland
High School. : -

Think It Qver: “A diamond is just a piece of coal
that stuck to itsjob.” How durable is the mathematics
you are conveying to your students? :
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The Oakland County Mathematics Project

¥y
ALBERT P. SHULTE, Project Director

and

DAVID W. WELLS, Project Coordinator
QOakland Schools, Pontiac, Michigan

The Oakland County Mathematics Project
attacked the problem of providing proper materials
and proper instruction for those students of moderate
to good mathematical ability who are not in the col-
lege preparatory sequence. The project was federally
funded (ESEA Title IIT) throughout its existence, and
consisted of a planning grant for the 1966-67
academic year, with operational grants from June,
1968-June, 1971.

The student population with whom the project
was concerned were the students comprising roughly
the 25th-55th percentile on standard tests of
mathematics achievement in grades 9-12. These stu-
dents were characterized as “non-college aspiring.”
In the typical junior high or high school, these stu-
dents would include many who are taking general
mathematics (but not those who are primarily reme-
dial students), and would also include some students
who are in the algebra class, but for whom that course
is poorly suited.

Due to reguests from local school districts in
Oakland County, Michigan, Oakland Schools (the
intermediate school district in that county) began
to study the problem of improving mathematics pro-
grams for non-college aspiring students. At this time,
federal funds for innovative programs became avail-
able. A proposal for a planning grant for the 1966-67
school year to study the situation was submitted to
the U. 8. Office of Education. The proposal was
funded and ran from September 1, 1966-August 30,
1967,

Work During the Planning Grant

Work under the planning grant consisted of four
major phases, which proceeded somewhat concur-
rently.

Phase I. Information was gathered about
mathematical requirements for entry level jobs in
industry or business, and for various career options
in the military services. This information was
gathered in several ways. The project was assisted
by a Vocational Advisory Panel made up of individu-
als from Ford Motor Company, Chrysler Motors, Pon-
tiac Division, General Motors Corporation, The
United States Army, The United States Navy, The
United States Air Force, and the United Auto Work-
ers. These individuals gave considerable guidance
to the project and provided much useful information
about job requirements. Information was also
obtained from personnel directors of representative
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firms in Oakland County and in the surrounding
Detroit Metropolitan Area. A checklist of mathemat-
ical requirements was used in coliecting this infor-
mation, and descriptive information was also sought
to supplement the checklist.

Phase II. The project staff collected a great deal
of information about projects dealing with non-
college aspiring students and collected materials
designed for use with these students. These projects
and materials were of considerable help‘in develop-

. ing content outlines (Phase IV). The most outstand-

ing projects existing at the time of the planning grant
were visited. Contacts with other projects were set
up by correspondence.

Phase ITI. An awareness of effective techniques
for teaching low achievers in mathematics was
created in selected teachers and coordinators in Qak-
land County. The awareness was created by exami-
nation of materials prepared for non-college aspiring
students in other school districts, by viewing perti-
nent films, and by bringing in consultants with rec-
ognized expertise in the area of teaching mathema-
tics to non-college aspiring students. The effect of
this was to create a group of teachers and coor-
dinators who were convinced that non-college aspir-
ing students could learn significant mathematics
eoncepts, if these were properly presented, and who
were willing to support efforts to improve instruction
for these students in their own districts,

Phase IV. The last few sessions of the 1966-67
year were devoted to developing a content outline
for a four-year scquenee of mathematics courses for
non-college aspiring students in grades 9-12. This
outline was supplemented in some areas by more

detailed work. In the Final Report of the planning -

grant, suggested unit outlines were written for
several of the topics included in the content outline.
In addition to the Vocational Advisory Panel,

the project also had an Academic Advisory Panel

consisting of noted mathematics educators repre-
senting the major universities in Michigan as well
as the public schools in Oakland County area. These
advisors contributed many useful ideas to the project.

As the planning period went on, it was apparent
that if any major effect were to take place in the

* schools, materials would be needed. Consequently,

an operational proposal was written. This proposal
was funded on its second submission (after revision
of the initial proposal and inclusion of more details
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of the work under the planning grant). The funded
period for the operational grant was June 1, 1968-
June 30, 1971.

Goals of the Operational Grant

There were five major goals during the opera-
tional grant period. These were: (1) to develop writ-
ten materials (pupil books and teacher’s guides),
written around particular topics and designed to
achieve particular behavioral objectives; (2) to
develop visual and manipulative aids to be used with
the written materials as part of the total learning
package; (3) to field test the miaterials in pilot classes
and to revise the materials on the basis of this field
testing; (4) to provide inservice training for project
teachers; (5) to evaluate the results carefully using
statistical and informal means.

Operational Details

The Project Director recruited a staff of writers
using the following criteria: interest in non-college
aspiring students; successful experience in teaching
non-college aspiring students; creativity. Writing
experience was regarded as desirable but not neces-
sary — it was hoped that given the background,
interest and ideas, writing ability could be developed.
This proved to be the case — project writers became
highly capable in a relatively short time.

The project actually got well under way in Sep-
tember, 1968. The next few months were devoted
to developing a booklet outline, with content and
_behavioral objectives, for the ninth grade sequence.
The staff then began to write sample lessons, which
were revised and served as the basis for the ninth
grade booklets. Inservice sessions began in February,
1989, and teachers in 18 school districts began to
use the booklets in late February. Four ninth grade
booklets were field tested in the spring of 1969.

During the summer of 1969, revisions were
begun on ninth grade booklets previously field
tested. The staff as a whole also wrote objectives
and content outlines for grades 10-12, and divided
the material into booklets.

During 1969-70, the entire ninth grade sequence
and several tenth grade booklets were field tested.
During 1970-71, the ninth grade sequence was field
tested again, on a much larger scale, and the entire
tenth grade sequence was field tested.

Some information about the project is provided
in the table below.

SOME BASIC STATISTICS
1968-69 1969-70 1970-71
Districts 18 20 21
Teachers 25 38 93
Classes 33 53 156
Students a50 1400 4500
Inservice Sessions 10 18 13

Inservice sessions on using each booklet in the
classroom were planned by the author of the booklet
under consideration. Early in the project, the total
responsibility for inservice sessions was shared
among the project staff. During 1970-71, two depar-
tures from this were made. To reduce the amount
of staff time devoted to inservice training, successful

project teachers were involved as teachers in many
sessions. In addition, two sessions were devoted to
special topics and featured outside consultants,
These were a demonstration session on using labora-
tory activities and a session on leading effective dis-
cussions.

In the inservice sessions, some time was spent
on new content, but the major emphasis was on the
strategies of presenting the materials to the stu-
dents. A large part of the material was activity-
oriented; teachers carried out these activities in
much the same way that it was hoped their students
would perform them. Much of the work in inservice
segsions took place in small groups allowing for more
effective interaction.

Some of the most important characteristics of
the materials developed by the project are:

1) A sequential and spiral development of the
mathematical ideas. The booklets are organized
around the following seven content strands: Algebra;
Geometry; Trigonometry; Measurement; Com-
putation; Probability and Statistics; Critical Think-
ing and Problem Solving. These strands begin at
different times, but once they begin they are spiraled
from that time on.

2) The format is that of small booklets, which
take roughly 2-5 weeks in teaching time. This pro-
vides more feeling of accomplishment for a low
achieving student and helps to reduce boredom due
to studying the same topic too long.

3) Student involvement. Roughly one-third of
the lessons involve the student in a laboratory activ-
ity (something more than just pencil and paper activ-
ity). Many of the lessons are designed so that the
students work in small groups.

4) As previously mentioned, the visual, manip-
ulative and written materials have been developed
as a total learning package.

5) Behavioral (or performance) objectives have
been used as the basis for writing the booklets. These

- objectives are set forth in the teacher’s guides, and

booklet tests are designed to meagure the extent to
which these objectives have been achieved.

During the project, staff members made many
presentations to groups concerned with improving
mathematics programs for the low achiever. These
included presentations at several conferences of the
National Council of Teachers of Mathematics and
the Michigan Council of Teachers of Mathematics
as well as The University of Michigan Mathematics
Education Conference, just to name a few.

Evaluation and feedback were handled in a vari-
ety of ways. Statistical information was gathered
by using a pre-test and post-test on each booklet.
In addition, each student answered (on a machine-
scored answer sheet) questions on each booklet,
including such things as its readability, how much
the student learned, whether he liked the bocklet,
and the difficulty of the exercises.

Information on the booklets and their strong and
weak points were obtained by: classroom visitation
to see teachers and students in action; feedback ses-
sions (a portion of each inservice session) where
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teachers could express their opinions verbally;

i .
teachers returning teacher’s guides with comments s I n s Of
written in.

At the end of the funding period, one eleventh
grade booklet had been written in addition to the
entire ninth and tenth grade sequence. Field testing P r r
of eleventh grade materials as they are prepared
by the Oakland Schools staff will be undertaken by :
two school distriets.

The titles of the booklets prepared as a part of
the project are: Geometric Excursions; Activities
with Ratio and Proportion; Exploring Linear
Measure; Equa-Formu-Alities; Angle Measure;
Where Is the Point?; Similarity and Congruence; Re-
flections and Rotations; The Algebra Game; Ratio
and Proportion Revisited; The Per Cent Caleulator; T HAT ST U D E NTS
Rims and Regions; Patterns, Rules and Lines; Square

Roots and Hot Wheels; Algebra II[; Applying Pro- R E A D T H E M S ELV E S

portions; Taking Chances; Circular World.

INDIVIDUALIZED STUDY UNITS IN ARITHMETIC
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The comprehensive SELF - HELP program. To find
and treat each student's computational troubles.
Through Self - Diagnosis. Self- Study. Self - Practice.
And Signal Progress. Availabie singly, in units. Or
as an 8-unit package, in a convenient chest.
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INDIVIDUALIZED STUDY UNITS IN ARITHMETIC

By Leonard Simon, Acting Assistant Director,
Bureau of Curriculum Development,
~ Board of Education of the City of New York

Present Status of the Projecf )

Since the federal funding has run out, the project :
is being continued only at a rather low level, . e R ”
Mathematics Department Staff Members of Oakland ; ‘ :
Schools have as a part of their responsibilities the " ; y ]
development of eleventh and twelfth grade units over - S E L F -— H E L P b
the next several years. These units will be field tested . g : :
as they become available. . L . : : : : :

Project materials for the ninth and tenth grade
are available for purchase from The McKay Press,
Inc.,, P. O. Box 408, Midland, Michigan 48640, A
price list is available on request. ’

Information about specific details of the project

Holt Rinelart and Winston,Ing, . -

383 Madison Avenue, New York, New York 10017 L
iAiIanta, ‘. Chicagoe - Dallas : San Francisco

and. the content of each booklet may be obtained - o For further inforAation, contact your Holt Representative:

by writing Dr. Albert P. Shulte QOakland Schools _Jose Contreras-Mathematics Gonsultant, Frank Freeman, Norman Hughes,
. . : g . s ! Herbert L. Junker, Roger T. Moare, Ernesl'San;lpson, Jean Slankard,

2100 Pontlac Lake Road, Pontlac, Mlchlgan 48054. : Melvin Vaughan, and Doriald C. Hale, Division Manager. ’
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Do U.S. Population Increases Cause One to Ponder
the Days Ahead?

Do Programming Books/Materials Cause One to Understand

The Answer is YES and Both Are Exemplified Below

®_SCHOOL COMPUTER USE PLAN

A technique that provides text books and unique Card
Kits to enable students t0 write programs and send
pre-punched eards - without key punching - for actual
computer runs.

Inchides:
Orientation Course - FORTRAN
Competence Course - FORTRAN
Orientation Course - COBOL

Course Materials:

Text $4. 00
Kit $6, 00
Answer Text $4. 00

® THE BASES OF FORTRAN $3.50

This text has two main objectives: to provide a
gsource of inferesting and challenging computer
problems and to instruct the reader how to apply
these problems to computers by learning the more
essential and commonly nsed FORTRAN terms,

® COMPUTER CONCEPTS $4.00

A programmed text for starters and non technieal
personnel. Lxcellent for understanding computers.

*11.5. Population fusing 1.2% rate after 1968

Population  People per
Year (in millions) Sq. Mile
1790 1
1850 32 9
1900 75 21
1950 150 41
1960 180 50
1970 200 55
1980 226 62
1930 254 70
2000 286 79
2100 943 260
2200 3108 857
2300 10247 2824
2400 33779 9310
2600 1113563 30691

*From Explorer Series Booklet on

Population

CONTROL DATA

CORPORATION

® COMPUTER EXPLORER SERIES
{in FORTRAN and BASIC)

A tremendous guide for those who desire a com15i1ter
topic "in depth. " Excellent idea booklets for those
who are time sharing a computer. Booklets now avail-
able are:

Biorhythm Theory
Interest in Money
Primes and Factors
Factorials

Random Numbers
Population Holocaust
Excursion in Astrology

A Look at Numerology
Distances - Here to There
Game Theory

Statistical Procedures
Your Handwriting

Big Arithmetic

Sorting Data

Metrology
Each booklet $ 3.00
Any 3 bocklets % 8.00
Any 6 booklets $15. 00
Any 12 booklets  $27.50

® TEACHER-STUDENT APPROQACH TO
COMPUTER CONCEPTS $2.00

A beginning text establishing basic computer concepts
with several chapters devoted to understanding and
using FORTRAN, An older book but still very popular.
Above is close out price as long ag supply lasts.

Orders should be sent to: Dr. Robert E. Smith, Control Data Carp., 8100 34th Ave. So., Minneapolis.:: Mn. 55440

PROFESSIONAL MEMBERSHIP APPLICATION

Datfe:. School:.

Position: [ teacher, [ depariment head, [ supervisor, [ student,* [] other (specify}

Level: [] elementary, 3 junior high school, [] high school, [J junior college, [ college, [ other (specify).

School Address:

Otker Information: Amount Paid
State or Province O New membership
ORGANIZATION: OR ! membership
Local 0 New membership
ORGANIZATION: [ Renewal membership
[ New membership
OTHER: O R 1 membership

Name (Please print)

“Telephone.

Street Addres:

City State ZIP Code.
Check one: [} New membership [J Renewal membership
_ % 9.00, dues and cne journal [ Arithmetic Teacher or [0 Maihematics Teacher
| Natiorat. 13.00, dues and both journals
Council 4,50, student dues and one jeurnal* O Arithmetic Teacher or [ Martkematics Teacher
of
6,50, student dues and both journals*
Teachers
of 5.00 additional for subseription to Jowrnal for Research in Mathematics Education (NCTM members only)
Mathematics .50 additional for individual subseription to Mathematics Stiedent Jowrnal (NCTM members only}
The membesship dues paymen.l includes $4.00 for a subscription to either the Markematics Teacher or the
Arithmetic Teacher and 25¢ for a subscription to the Newsleiter. Life membership and institutional subscrp-
tion infermation available on request from the Washington office.
* I gertify that [ have never taught professionally. Enclose One Check
(Student signature) for Total Amount Due £

Fill out, and mail to Dr. Floyd Vest, Mathematics Deparfment, North

Texas State University, Denton, Texas 76203.

NOWIi!
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