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Editorial

The 1974 annual meeting of MCATA was held in Jasper, October 25-26. The
planned program was very interesting. We are unable to comment on the unsched-
uled impromptu portions since they did not meet publication deadlines, but a
report will appear in the January pelta-k, The deadline for contributions is
January 3. e inyite your comments, contributigns and/or suggestions for
activities that MCATA could use as a service to all.

1 Our metric missionary workshops are being received with enthusiasm.
They are intended to compliment the area meetings of Dr. Lindstedt by preparing

| teachers with advance information, or as a follow-up to provide further aid, in
areas where Dr. Lindsted precedes our group. We had planned to terminate the

| program at the end of November - except for conventions and institutes - however,
I am sure I can speak for all of us involved when I say that additional meetings
could be scheduled, at later dates, where the service is requested.

Do you have a math club? If so, how did you organize it? Or, do you want
assistance in forming a math club? We are interested in assisting new clubs and
would therefore appreciate having this information. Although it is of interest )
primarily to secondary school groups, consideration of such a club in elementary
schools might be feasible. |

A new service to appear in Delta-K as soon as the questions start coming in,
will be "The Question Box." Do you have a specific question? The editor will
answer all queries in "The Question Box."

MEET YOUR 1974-75 EXECUTIVE — page 2.

THINK DENVER -
APRIL 23-26, 1975
Plan now to attend the annual meeting of

the National Council of Teachers of Math- . IN THIS ISSUE

ematics, in Denver, April 23-26, 1975.

A group flight is being arranged by your %ﬁi;gRéEhVER }
Math Counecil. For more details contact 1974-75 EXECUTIVE 2
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A Guide For Evaluating School

Mathematics
Programs

and Textbooks

Student

- Trnvan K. Bunbank

This quide is intended to assist school personnel in assessing and select-
ing elementary mathematics programs that will best meet their educational needs.
It is designed to evaluate mathematics programs by rating desirable features
within each of the following cateqories:

Content

Teacher's Edition

Manner of Presentation
Organization

Physical Characteristics

moo mw>

The evaluator rates the program from Q0 to 5 as it meets the desired
specifications of each item:

- missing

- poor

- fair

good

- very good
- excellent

aOOpwLWN—O
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An importance factor, ranginag from 1 to 4, is attached to each item.
It merely evaluates the significance of the conceptor idea being reviewed.

Example:

Importance
factor |Ratinag| Points

The teacher's edition provides suggestions
for flexible use of the program to meet 3 2 6
individual needs.

In the example, the item has an importance factor of 3.
(Importance factor X rating = points.) The evaluator
gave the program a rating of 2, resulting in 6 points.

NOTE -

1. The value of the importance factors is only a suggestion. If the evaluating
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team feels the factor should be greater, or less, they may change it to satisfy
their judgment.

2. The evaluatina team may delete any item they feel does not apply or is not
important. Space is left at the end of each category for the evaluators to add
items considered to be important.

3. If the evaluating team has a minimal mathematics hackaround and the period
for evaluation and decision making is short, it may be more expedient to start the

evaluation at Category B, "Teacher's Edition,"” and Teave Category A, "Content," to
the Tast.

Text Being Fvaluated Publisher

A, CONTENT AMD SCOPE OF THE PROGRAM
I. Numbers and Operations

Goal: The learner will understand the structure of number systems and will
be able to effectively use the four fundamental mathematical operations
in the analysis and snlutions of mathematical problems.

Importance
The proaram includes: ~ Factor Rating | Points

A-1. The development of number concepts,
countina and order through investigation
of one-to-one correspondences between 4
sets of objects.

A-2. The number 1ine and plane to he used as
model for develonina understanding of 4
numbers and operations on numbers.

A-3. The properties of closure, commutativity,
associativity, distributivity, inverse
and identity elements as an integral
part of the understanding and develop- 4
ment of each number system. The concents
of "less than" and "greater than" as
they relate to whole numbers and
fractional numbers.

A-4, Development of the four fundamental
binary operations of addition, subtrac- 4
tion, multiplication, and division and
their interrelation.

A-5. Exposure of the multiplication structure

of numbers such as factoring and prime 3
numbers.
A-6. Ratios, rates and percent as special use 4

of rational numbers.




A-7.

A-8.

A-9.

The development and expansion of the
number systems from the naturals to
whole to the rationals to the reals.

A sound development of place value in
the decimal numeration system, with a
brief exposure to other numeration
systems for further understanding of
the decimal sys tem.

Importance
Factor

Rating

| Points

lumbers and Operations Subtotal

II. Geometry

The content includes:

A-14.
A-15.
A-16.

An informal intuitive develonment of
geometric concepts of point, line,
space, and shapes.

An introduction of geometry in the
primary grades through the use of
manipulative aids and physical objects
and figures.

Classification of geometric shapes and
configuration based upon a variety of
attributes and the development of
short chains of deductive reasoning.

Introduction of similarity and conaruence.
Geometric contructions and drawings.

The development of coordinate geometry
through the use of games and activities,
arowing into the graphina of simple
mathematical relations.

Metric geometry relationships involving
activities of measurement of length, area,
volume, and angles.




Importance
Factor [Ratina|Points

A-18. Concepts of inside, outside, or the
boundary of a reaion of simple closed 4
curves.

A-19.

A-20.

feometry Subtotal

III. Measurement

Goal: The Tearner will develop an understandina that measurement is a orocess
of comparing a common attribute of two ohjects.

The content includes:

A-21. The development of roncents of measure-
ment through student activities 4
involving measurino processes.

A-22. Activities of gatherina, recording and
manipulating data from our physical world. 3

A-23. The development of measurement as a
function of comparina the attributes of A
two objects and assigning numbers to the
objects which reflect the attribute.

A-24. The development of units of measurement
from choice of units to the introduction
of arbitrary units to the development of 4
standard units of measurement.

A-25. Exposure to both English and metric 3
system of measurement.

A-26. Experiences of estimating and understand-

ing the approximate nature of measurement 2
A-27. Development and use of measurement for-
mulas for determining volume, area, 3
length.
A-28. Activities bridgina the measurement and 2

geometry strand.

A-29.




Importance
Factor [Rating|Points

A-30.

Measurement Subtotal

IV. Application

Goal: The learner will be able to recoanize (identify) and abstract the
mathematical features in problems which arise in a contaxt cof some
natural event, and fit these features into (a) mathematical model(s).

The content includes:

A-31. Application of mathematical principles
and concepts to the real world, hoth 4
physical and social.

A-32. Npen-ended aoplication for the encour-

agement of divergent things. 3
A-33. Application of real problems as seen 3
by the student.
A-34.
A-35.

Application Subtotal

V. Probability and Statictics

Goal: Given specific types of data, the learner will be ahle to make intelli-
gent assessment of the information collected/derived therefrom.

The content should include:

A-36. Experiences in collecting, organizing
and interpreting data. 4

A-37. Development of the concepts of measures
of central tendancy as models for 2
interpreting data.

A-38. A basic exposure to variance and devia- 2
tion as aids to interpret data.

A-39. Experiences of making predictions from 3
data.




Importahce
Factor |Rating|Points

A-40. Development of concepts of elementary 3
probability as they pertain to chance.

A-41.

A-42.

Probability and Statistics Subtotal

VI. Sets

Goal: The Tearner will be able to use sets and set notation to aid mathe-
matical cormunication and to gain clarity, precision and conciseness.

The content includes:

A-43. An informal introduction and develon-
ment of set concents. 3

A-44. Activities and situations where sets and
set concents are used as physical models 4
as a basis for understanding number
conceots.

A-45. The terminoloqy of sets, developed and
used when appropriate in facilitatina 3
the learning of other mathematical
concepts.

A-4A. Activities involving set operation of
union, intersection, cross-production, 3
and differences.

A-47.

A-48.

Sets Subtotal

VII. Functions and Graphs

Goal: The Tearner will be able to determine how a qiven data is related to
another data.



The content includes: Importance

A-49. Activities and common situations which Factor [Rating|Points
serve as models and jllustrations of
function and relation concepts, i.e., 4

number patterns.

A-50. Development of concents of function
through activities involving measurement. 4

A-51. The various ways in which a function can
be exoressed, i.e. graphs, tables of 3
value, ordered pairs and equations.

A-52. Construction and interpretinag information
expressed in araphs.

A-53.

A-54.

Functions and Graphs Subtotal

VIII. Logical Thinking

Goal: The learner will be able to organize his thought processes in solving
problems.

The content includes:

A-55, Development of informal logic concepts
through the process of decision making
such as in classification of objects 4
according to attributes, i.e. using such
words as and, or, some, all, none, etc.

A-56. A development of logic from an informal
decision making to arguments in the form
of short chains of deductive reasoning 3
to a semi-formal treatment at the upper
elementary level.

A-57. The meaning and power of the little 5
words such as and, or, all, none, some,
if, then, not, etc., as they are used 3
in decision making and problem solving.

A-58. Development of elementary deductive
reasoning skills.

A-59. Development of elementary deductive
reasoning skills at the early grades 2
by drawing generalizations based on
study and observation of models,
patterns and relations.




IX.

The content

10

A-60.
A-61.

Logical Thinking Subtotal

Problem Solvina

Goals:

A-R2.

A-63.

A-64.

A-65.

A-66.

A-67.

A-68.

The learner will be able to:

Identify problems

Select Pertinent information
Translate into mathematical language
Select an approach (or approaches)
Perform mathematical calculations

NP wWwN

includes:

Practice exercises for continuous rein-
forcement of problem solvirg skills.

Development of a variety of problem
solving strategies and tactics.

Problem solving situations that are
meaningful and of interest to the student.

Situations which stress the process as
well as the product of problem solvina.

Open-ended problem which would challenge
and encourage the student to carry on
further investigation.

Problem Solving Subtotal

Importance
Factor

Rating

Points

Interpret solution in terms of the conduct of the problem
Develop strategies (models) for future nroblems




B.  TEACHER'S EDITION

Inasmuch as the elementary teacher is reauired to be knowledgeable
in a number of subject areas, it is suagested that the mathematics program
adopted be one which would be the best aid and helper to the teacher.

The teacher's edition contains: Importance ) .
Factor [Rating|Points

B-1. Adequate information about the mathematical
background underlying each mathematics 4
lesson.

B-2. Lists of concepts and skills presented at
each grade level and pages and lessons 3
where they are taught.

B-3. A summary of the scope and sequence of the

entire elementary mathematics program. 2
B-4. Glossaries, indices and answers in a for-
mat convenient for the teacher's use. 3
B-5 Reproduction of pages of student text )
material.
-it provides suggestions for:
B-6. Flexible use of the proaram to meet 3
individual needs.
B-7. Sources and use of instructional aids. 3
B-8. HWays teachers may utilize natural, everyday
situations and data in motivating students' »

interest and making the mathematics more
meaningful.

B-9. Avoidance of rigidity. This would help the
teacher understand that mathematical symbols,
notations and terminology sometimes have more 3
than one interpretation, definition and use.

B-10. Variety of approaches in teaching or
presenting a given concept or skill. 4

B-11. Evaluating pupil achievwement at points through-
out the mathematics program, i.e., review 4
quizzes and cumulative review quizzes.

Teacher's Edition Subtotal
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C. MANNER OF PRESENTATION
Pedagogy

C-1. The instructional materials should encouraqe
and facilitate active involvement.

C-2. Problems which are task-oriented and commen-
surate with students' maturity, should be
provided at all qrade levels.

C-3. Self-checking devices, such as some answers
or illustrations, should be pravided to
prevent reinforcement of errors.

C-4. Correct mathematical vocabularyv anpronriate
to the arade level is developad and used with
understandina, but it is not to be unduly
stressed.

C-5. Exoosition and vocabularv should be such that
difficulty in lanauage and reading skills
does not extensively interfere with students'
learning of mathematical concents.

C-6. Adequate problems and exercises should be
included. Introduction, reinforcement,
diagnosis, and reviewing in each area.

C-7. Concept development a=nerally moves from the
concrete through semi-concrete to the
abstract.

C-8.

C-9.

D ORGANTZATION

Nn-1. The mathematical concepts shoul:d be presented
in a spiral organization throuchout the entire
elementary mathematics program and within the
text of each arade level.

N-2. Suaacestions for introductorv activities

12

Importance
Factor

Rating

Points

4

Manner of Presentation Subtotal

related to the Strands for initial learninn,
and reintroductory activities for review

and re-teachina are included in both teacher
and student texts.




D-3.

n-4.

D-5.

N-6.

n-7.

D-8.

D-9.

Textbooks should provide learning situa-
tions whereby the Strands reinforce,
complement and supplement each other.

Practice activities should be appropriately
spaced throughout the program to maintain
skills and understanding of previous
Tearning.

Adequate practice activities (both written
and oral) orovided at each level, and
related to prior learning.

Vocabulary, symbolism and notation should be
consistent throughout ‘the nrogrem.

Materials and activities should be provided
and orcanized and presented in a way to meet
individual differences.

There should be a humanizina element in the
program by making interesting historical
references (where appropriate) to the
development and uses of mathematical ideas.

Student and teacher texts should include
indices, tables of glossaries, tables of
content and, where abpropriate, cross-
references.

Importance
Factor

Rating

%o0ints

Organization of the Program Subtotal

PHYSTCAL CHARACTERISTICS

E-1.

E-2.
E-3.
E-4.

Art and color is functional as well as
motivating.

Type size is appropriate for each qrade level.

Each lesson is self-contained on one paae.

Directions for student exercises are clearly
and simply written.

13




Importance
Factor |Rating|Points

E-5. Format of each page is attractive and not
unduly crowded.

E-€. Illustrations are consistent with the content.

E-7. The student text is a size and shape easily
handled.

E-8.

E-9.

Physical Characteristics Subtotal

SUMMARY

Subtotals

A. Contents

1. Numbers and Operations

11. Geometry

111. Measurement

1V. Application

V. Probability and Statistics

V1. Sets

V11. Functions and Graphs

V111. Logical Thinking

1X. Problem Solving

B. Teacher's Edition

C. Manner of Presentation

D. Organization

E. Physical Characteristics

14
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Text Title



NOTE:

The bulk of the information in this gquide originated in the revision
program of the California Elementary Mathematics Program, durina which
time the author was Mathematics Consultant for Los Anaeles County
Schools, and an advisor to the California State Curriculum Commission.

Reprinted from A Guide for Evaluating School Mathematics Programs and Textbooks,
prepared by Dr. Irvin K. Burbank, Faculty of Education, University of Victoria.
Published by B.C. Association of Mathematics Teachers, #105, 2235 Burrard Street,
Vancouver.
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The “Inner Stars,” “-Pictures” and “-Games,”

A Contribution to Referm

i Mathematics T
. . Re.cnhand Lehner

(?U(/ /i 1t TC’&Z[/OZ?Z(Q - Pd"f 1 Dillingen/Saar, w;;te;n Germany

This article deals with modern and extensive geometrical figures
discovered by the author. In his opinion, their appropriate treatment
in lessons of geometry and/or art could contribute to an essential reform
in the instruction of these subjects.
The figures are called "inner-stars," "-pictures" and "-games." The
“inner-stars" are layered geometrical surface designs. They are well suited
as screens for making esthetically attractive pictures, fixed or changing.
These are the "inner-pictures" and the "inner-games." The simpier "inner-
stars" and "-pictures" can be designed and examined with simpler means.
They seem suited for improving and enlarging the introductory as well as the
advanced instruction in mathematics and art.

The importance of the figures exceeds the interest of school in-
struction. For cogent reasons the "inner-stars," as they form scales of a
future Tuminous music, are suited to achieve the same effects as the scales
for music (including the twelve-tone scales). This visual music is not to
be a tone music made visible, but an independent art, the works of which,
as a rule, are films without special subjects. In the following, we examine
square "inner-stars" and "-pictures” of the number of extension 3.

Picture 2;1 shows one large square (layer 0, to be conceived as an
area), 9 smaller areas (layer 1), 81 still smaller areas (layer 2), and 729
smallest areas (layer 3). We introduce parallel coordinates. The center
is the point (0;0), the center of the right side of the large square is
(1/2;0), the center of the upper side is (03;1/2). In our thoughts, we add
firstly the finer layers 4, 5 . . . and secondly we imagine the figure ob-
tained thus continued beyond the borders of the large square over the whole
plane. Thirdly, to the figure obtained in this way we add in our thoughts
the coarser layers -1, -2 . . . The total figure which now exists is
called the square layered "cell-star" of the number of extension 3, or C3.
The squares are called its "cells."

Forn =0, +1, 42 . . . We call the centers of the "cells" of layer n
the "strong-points" of layer n. Each "strong-point" of layer n is at the same
time also a "strong-point" of all finer layers (n+1), (n+2). The center of the
picture, and only it, is the "strong-point" of all the layers. The “strong-
points" of lTayer 0 have coordinates which are whole numbers, those of layer 1
have coordinates with the denominator 2!, and so on. We call a "strong-point"
of layer n, which is not at the same time a "strong-point" of the next coarser
layer (n-1), a “strong-point in a new place" of layer n; every other, a "strong-
point in an old place." The total figure, consisting of all the “strong-points,
is called the square "point-star” of the number of extension 3, or P3.

Copyright of text and illustrations reserved by the author.
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Picture 2

"M," 139 of layer 3 forming the stylized letters "LICHT-MUSIK," and 241 of layer
4 forming five rows of ornaments. The pictures are colored according to the fol-
lowing law: border lines are black; where "base-figures" in odd numbers cover

the area the color is white; in even numbers it is black.

For n =0, #+1, +2 . . . A straight line passing through at least two,
and therefore through infinitely numerous "strong-points" of layer n, is called
a "strong line" of layer n. A "strong-line" of layer n which is not at the
same time "strong-line" of the next coarser layer (n-1), is called a "strong-
line in a new place" of layer n; every other, a "strong-line in an 2ld place."
Every segment of a "strong-line" is called a "strong-segment."
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For n =0, +1, 42 . . . The straight Tlines dividing the plane sector
between two neighboring "strong-Tlines" of layer n into f equal parts, are called
"field-lines" of Tayer n and of the number of division f. As such numbers of
division f all natural numbers from 2 onward are possible so far as they have no
common divisor with the number of extension e. In the present articlee = 3. A
"field-line" of layer n which is not at the same time "field-Tine" of the next
coarser layer (n-1), is called a "field-line in a new place" of layer n; every
other, a "field-Tine in an old place." Every segment of a "field-line" is
called a "field-segment."

The whole of all "strong-lines" belonging to fixed gradients as well as
of all appertaining "field-Tines" to a fixed number of division is called a
"general-star." The corresponding fiqure consisting of all lines "in a new
place" is called a "complete-star." The "complete-stars" serve for the con-
struction of the "inner-stars."

Picture 2;2 shows a modification of the "cell-star" C3. A1l "cells"
have been reduced in the scale 1:(2/3). The new total figure is called the
"screen-star" or S3, and the new squares its "base-figures." Let us compare
C3 and S3. In C3 the boundary lines of "cells" of different layers are heaped
one upon another in large numbers. In S3 boundary lines of "base-figures" of
different layers have, at best, isolated points in common but never whole seg-
ments of straight Tines. Therefore, we call the S3 "transparent."

For the central "cell" of layer 0 and for the gradients 0,02, 1, -1,
picture 2;3 shows the "strong-lines in a new place" and the "field-lines in a
new place" of layers 1 and 2, and that, as far as the "field-lines" are con-
cerned, to the number of division f = 2. [t therefore shows a segment of a
“complete-star" adjoined to C3 and P3. This "complete-star" contains also the
"inner-stars" of pictures 1;3 and 2;4.

Picture 2:4 shows a further modification of the "cell-star"” C3. The new
"base-figures™ are rhombuses (to be conceived as areas). The new total fiaure
is an "inner-star." For this article we call it I(?3;4). Let us compare S3 and
1(2;4). The 1(2:4) is also "transparent." In contrast to S3, neighborina "base-

fiaures" (in the directions up and down, and from right to left) have some points
in common. Therefore we call the 1(2;4) "coherent."

O
000 <— —+

Picture 1

Picture 1 represents the basic idea of the "inner stars." It shows three
partial pictures. The left figqure represents the intersection law of seeina.
Two or more areas of qood form (here, circular areas) intersecting each other can,
at the same time, be seen as intact forms. The middle ficure shows layers 0, 1
and 2 of the "cell-star" C3 of the number of extension 3. The fiaure on the right

18



shows layers A and 1 of an "inner-star" of the number of extension 3. ‘le call
this "inner-star" the I1(1:3).

For every "inner-star" we call the whole fiqure consisting of the border-
lines of all "base figures," the pertinent "line-inner-star." To every "inner-
star" exactly one "line-inner-star" is coordinated. To every "line-inner-star"
several "inner-stars" are coordinated, exactly even. The "inner-stars" are not an
end in themselves. They serve as screens for the production of "inner-nictures"
and "-games."

An "inner-picture" develops from an "iiner-star" in the following way.
Among the "base-figures" of the "inner-star" a limited number are chosen to anpear
or shine. The others are to remain invisible. The anpearing "base-figures" are
covered with colors.

Picture 3 Picture 4

Pictures 3 and 4 are 5-Tlayered "inner-nictures" of the "inner-stars"
1(1:3) and 1(2:4). They show 1 "base-figure" of laver N, 3 "base-figures" of
layer 1 at the left side of the picture, 2?2 "base-fiagures" of layer 2 forming an
"M", 139 of layer 3 forming the stylized letters "LICHT-MUSIK", and 241 of layer
4 forming five rows of ornaments. The pictures are colored according to the
following law: boarder lines are hlack. “here "base-figures" in odd numbers cover
the area, the color is white; in even numbers, it is black.

An "inner-game" is a changina "inner-picture."” In it, "base-fiqures" can
appear (rhythmically), change color and be extinauished. 0n a later stage of
development they can also move (subject to certain laws) and chande size and form.
"Inner-games" are produced with the help of "luminous oraans." These are
electronic devices with a veiwina screen.

Artistically formed "inner-pictures" and "-games" are to be works of a new
art, a static and dynamic visuial music. Three-dimensional "inner-nictures" can
be produced nhysically, but cannot be "looked-into."
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