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Editorial 

The 1974 annual meeting of MCATA was held in Jasper, October 25-26. The 
planned program was very interesting. �Je are unable to comment on the unsched­
uled impromptu portions since they did not meet publication deadlines, but a 
report will appear in th� January Delta-K. The deadline for contributions is 
January 3. �Je invite your comments, contributions �nd/or suggestions for 
activities that MCATA could use as a servic� to all. 

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. Lin<;lsted precedes our group. We had planned to terminate the 
program �t the end of November - except for conventions and institutes - however, 
I qm sure I can speak for all of us involved when I say that additional meetings 
could be scheduled, at lat�r 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 corning in, 
wi 11 be 11 The Question Box. 11 Do you have a specific que.stion? The editor wi 11 
answer all queries in 11 The Question Box." 

MEET YOUR 1974-75 EXECUTIVE - p�ge 2. 

THINK DENVER . . 
APRIL 23-26� 1975 

Plan now to attend the annual meeting of 
the National Council of Teachers of Math­
ematics, in Denver, April 23-26, 1975. 
A group flight is being arranged by your 
Math Couneil. For more details contact 

Dr. George Cathcart 
Dept. of Elernenta·ry Ed\,Jcati on 
Faculty of Education 
University of Alberta 
Edmonton T6G 2G5 
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A Guide For Evaluating School 
Mathematics 
Programs 
and Textbooks 

- I�v�n K. BWtbank 

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

A. Content 
B. Teacher's Edition 
C. Manner of Presentation 
D. Organization 
E. Physical Characteristics 

The evaluator rates the proqram from Oto 5 as it meets the desired 
specifications of each item: 

0 - missing 
l - poor 
2 - fair 
3 - qood 
4 - very good 
5 - excellent 

An importance factor, ranginq from l to 4, is attached to each item. 
It merely evaluates the significance of the conceµ:or idea beinq reviewed. 

Example: 
Importance 

factor 

The teacher's edition provides suggestions 
for flexible use of the program to meet 3 
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 -

Ratinq Points 

2 6 

l. The value of the importance factors is only a suggestion. If the evaluatinq 

3 



team feels the factor should be greater, or less, they may chanqe it to satisfy 
their judgment. 

2. The evaluating team may del ete 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 back9round 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 leave Category A, "Content," to 
the last. 

Text Reing Evaluated 

A. CONTENT MIV SCOPE OF THE PROGRAM 

I. Numbers and Ooerations 

Publisher 

Goal: The learner will understand the structure of number systems and will 
be abl e  to effectively use the four fund�mental mathematical operations 
in the analysis and sol utions of mathematical nroblems. 

The proqram includes: 

4 

A-1. The development of number concerts, 
counting and order through investi�ation 
of one-to-one corresnondences between 
sets of objects. 

A-2. The number line and plane to he used as 
model for develooino understandinq of 
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
ment of each number system. The concepts 
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
tion, multiplication, and division and 
their interrelation. 

A-S. Exposure of the multiplication structure 
of numbers such as factoring ar.d prime 
numbers. 

A-6. Ratios, rates and percent as special use 
of rational numbers. 

Imoortance 
Factor Rating Points 

4 

4 

4 

4 

3 
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A-7. The development and expansion of the 
number systems from the naturals to 
whole to the rationals to the reals. 

A-8. A sound development of olace value in 
the deci�al numeration system, with a 
brief exposure to other numeration 
systems for further understanding of 
the decimal system. 

A-9. 

A-1O. 

Importance 
Factor Rating 

3 

4 

'lumbers and Oper ations Subtotal 

II. Geol'letry 
The content incl udes: 

A-11. An informal intuitive develonment of 
geometric concepts of noint, line, 
space, and shapes. 

A-12. An introduction of geometry in the 
primary grades throuqh the use of 
manipulative aids and physical objects 
and figures. 

A-13. Classification of geometric shapes and 
configuration based upon a variety of 
attributes and the development of 
short chains of deductive reasoning. 

A-14. Introduction of similarity and congruence. 

A-15. Geometric contructions and drawings. 

A-lo. The development of coordinate geometry 
through the use of games and activities, 
growing into the graohin0 of simple 
mathematical relations. 

A-17. Metric geometry relationships involving 
activities of measurement of lenqth, area, 
volume, and angles. 

4 

4 

4· 

3 

3 

3 

3 

Points 
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A-18. Concepts of inside, outside, or the 
boundary of a region of simole closed 
curves. 

A-19. 

A-20. 

III. Measurement 

Importance 
Factor Ra ti nq Points 

4 

r,eometry Subtotal 

Goal: The learner will develop an unrlerstandina that measure�ent is a nrocess 
of comparin� a co�rnon attribute of two objects. 

The content includes: 

6 

A-21. The develop�ent of r.onceots of �easure­
rnent through student activities 
involving measurinq processes. 

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

A-23. The development of rneasure�ent as a 
function of cornparin� the attributes of 
two objects and assigning nu111bers to the 
objects which reflect the attribute. 

A-24. The development of units of measurenent 
from choice of units to the introduction 
of arbitrary units to the develop�ent of 
standard units of measurement. 

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

A- 26. Exoeriences of estimating and understand­
ing the aoproxirnate nature of measurement 

A-27. Devel opment and use of measurement for­
mulas for determining volume, area, 
length. 

A-28. Activities bridginq the measurement and 
geometry strand: 

A-29. 

4 

3 

4 

4 

3 

2 

3 

2 



Importance 
Factor Rating Points 

A-3O. 

surement Subtotal 

IV. Application 
Goal: The learner will be able to reco0nize (identify) and abstract the 

mathematical features in orobl�ms which arise in a context of some 
natural event, and fit these features into (a) mathematical model(s). 

The content includes: 
A-31. Application of mathematical orincioles 

and concepts to the real world, hoth 
physical and social. 

A-32. 0pen-ended a�plication for the encour­
agement of divergent things. 

A-33. Aoplication of real oroble�s as seen 
by the student. 

A-34. 

A-35. 

Appl 

V. Probability and Statictics 

.---

4 

3 

3 

ication Subtotal 

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

The content should include: 
A-36. Experiences in collecting, organizing 

and interpreting data. 

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

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

A-39. Experiences of making oredictions from 
data. 

4 

2 

2 

3 
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A-40. Developrient of concerts of elementary 
probability as they pertain to chance. 

A- 41. 

A- 42. 

Probability and St 

Importance 
Factor Rati nq Points 

3 

atistics Subtotal 

Vi. Sets 

r,oal: The learner will be able to use sets and set notation to aid mathe­
matical corir:iunication and to g:iin clarity, precision r1nd conciseness. 

The content includes: 

A- 43. An informal irtroduction and dP.velo�­
ment of set conceots. 

A-44. Activities and situations wherP sets and 
set conceots are used as nhysical models 
as n basis for understan1ing number 
conceots. 

A- 45. The terminoloqy of sets, rlevelooed and 
used when appropriate in facilitatino 
the learning of other mathe�atical 
conceots. 

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

A-47. 

A-48. 

3 

4 

3 

3 

Sets Subtotal 

VII. Functions and Graphs 

8 

Goal: The learner will be able to deter�ine how a qivP.n data is related to 
another data. 



The content includes: 
A-49. Activities and common situations which 

serve as models and illustrations of 
function and rel ation concepts, i. e., 
number patterns. 

A- 50. Development of conce�ts of function 
through activities involving measurement. 

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

A-52. Construction and interpretinq information 
expressed in qraohs. 

A-53. 

A-54. 

Functions and 

V III. Logical Thinkinq 

Importance 
Factor Rating Points 

4 

4 

3 

4 

Graphs Subtotal 

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

The content includes: 
A-55. Development of informal log ic concepts 

through the process of decision making 
such as in classification of objects 
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 
to a semi-formal treatment at the upper 
elementary level. 

A- 57. The meaning and power of the little 
words such as and, or, all, none, some, 
if, then, not, etc. , as they are used 
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 
by drawing generalizations based on 
study and observation of models, 
patterns and relations. 

4 

3 

3 

2 

2 
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A-60. 

A-61. 

Importance 
Rating Factor 

-
Logical T hinking Sub to ta 1 

IX. Problem Salvino 

Goals: The learner will be able to: 
1. Identify probler1s 
2. Select Pertinent information 
3. Translate into mathematical languaqe 
4. Select an approach (or approaches) 
S. Perform math�rnatical calculations 
6. Interpret solution in terms of the conduct of the problem 
7. Develop strategies (models) for future problems 

The content includes: 

1 0 

A-n2. Practice exercises for continuous rein­
forcement of problem solving skills. 

A-63. Development of a variety of croblem 
solving strategies and tactics. 

A-64. Problem solving situations that are 
meaningful and of interest to the sturlent. 

A- 65. Situations which stress the process as 
well as the product of prorlem solvinq. 

A-66. Open-ended problem which would challenqe 
and encourage the student to carry on 
further investiqation. 

A- 67. 

A- 68. 

Problem 

.---

4 

4 

4 

3 

-

4 

Solving Subtotal 

Points 



B. TEACHER'S EDITION 

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

The teacher's edition contains: 

B-1. Adequate information about the mathematical 
background underlyinq each mathematics 
l esson. 

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

B- 3. A summary of the scope and sequence of the 
entire elementary mathematics program. 

8-4. Glossaries, indices and answers in a for­
mat convenient for the teacher's use. 

8-5 Reproduction of paqes of student text 
material. 

-it provides suggestions for: 

8-n. Flexible use of the proqram to meet 
individual needs. 

8-7. Sources and use of instructional aids. 

B-8. Ways teachers may utilize natural, everyday 
situations and data in motivating students' 
interest and makinq the mathematics more 
meaningful. 

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

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

8-ll. Evaluating pupil achie\ement at points through­
out the mathematics program, i.e. , review 
quizzes and cumulative review quizzes. 

B-12. 

8-13. 

Importance 
Rating Factor 

4 

3 

2 

3 

2 

3 

3 

2 

3 

4 

4 

Teacher I s Edition Subtotal 

Points 
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C'. MANNER OF PRESENTATION 

Pedagoqy 

C-1. The instructional material s should encourage 
and facil itate active invol vement. 

C-2. Probl ems which are task-oriented and con111en­
surate with students' maturity, shoul d be 
provided at al l qrade level s. 

C- 3. Sel f-checking devices, such as some answ�rs 
or ill ustrations, shoul d he provided to 
orevent reinforcement of errors. 

C-4. Correct mathematical vocabul ary annronriate 
to the grade level is devel op�d and userl with 
understandin9, but it is not to he undul y 
stressed. 

C-5. Exoosition and vocabularv should be such that 
difficul ty in l anguage and reading skil l s  
does not extensivel y interfere with students' 
l earning of mathematical concepts. 

C-6. Adequate nrobl eras and exercises should be 
incl uded. Introduction, reinforcement, 
diagnosis, and reviewinq in each area. 

C-7. Concept devel opment g2nerally moves fro� the 
concrete throuqh semi-concrete to the 
abstract. 

C-8. 

C-9. 

Manner of Prese 

V. ORGANIZATION 

l 2 

n-1. The mathematical concepts shoul rl b� presented 
in a spiral org�nization throu0hout the entire 
el ementary mathematics program and within the 
text of each grade level . 

0- 2. Suooestions for intro1uctorv activities 
rel ated to the Strands for initial learnir.n, 
and reintroductory activities for review 
and re-teachin9 are incl uded in both teacher 
and student texts. 

Importance 
Factor Rating Points 

4 

4 

3 

4 

4 

4 

4 

ntation Subtotal 

4 
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D- 3. Textbooks should provide learning situa­
tions whereby the Strands reinforce, 
complement and supplement each other. 

D-4. Practice activities sbould be appropriately 
spaced throughout the program to maintain 
skills and understanding of previous 
learning. 

D- 5. Arlequate practice activities (both written 
and oral) orovided at each level, and 
related to prior learning. 

D-6. Vocabulary, syMbolism and notation shoulrl be 
consistent throughout 'the nroqre.m. 

D-7. Materials and activities should be provided 
and organized and presented in a way to meet 
individual differences. 

D-8. There should be a humanizing element in the 
program by making interesting historic3l 
references (where appropriate) to the 
development and uses of mathematical ideas. 

D-9. Student and teacher texts should include 
indices, tables of glossaries, tables of 
content and, where aopropriate, cross­
references. 

D-10. 

0-11. 

Organization of the 

E. PHYSICAL CHARACTERISTICS 

E- 1. Art and color is functional as well as 
motivating. 

E- 2. Type size is appropriate for each �rade level. 

E-3. Each lesson is self-contained on one o�oe. 

E-4. Directions for student exercises are clparly 
and simply written. 

Importance 
Factor Rating 0oints 

4 

4 

r---

3 

3 

2 

2 

2 

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

E-6. Illustrations are consistent with the content. 

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

E-8. 

E-9. 

Physical Characte 

SUMMARY 

A. Contents 

1. Numbers and Operations 

11. Geometry 

111. Measurement 

lV. Application 

V. Probability and Statistics 

Vl. Sets 

Vl 1. Functions and Graphs 

Vl 11. Logical Thinking 

l X. Problem Solving 

B. Teacher' s Edition 

C. Manner of Presentation 

D. Organization 

E. Physical Characteristics 

TOTAL 

Importance 
Factor Rating 

ristics Subtotal 

Sub to ta 1 s 

Text Title 

Points 



NOTE: 
The bulk of the information in this guide originated in the rev1s1on 

program of the California Elementary Mathematics Proqram, durino which 
time the author was Mathematics Consultant for Los Anoeles County 
Schools, and an advisor to the California State Curriculum Commission. 

Reprinted from A Guide _for Evaluating School Math�_matics __ J'rograms and Textbook/ii, 
prepared by Dr. Irvin K. Burbank, Faculty of Ed ucation, University of Victoria. 
Published by B.C. Association of Mathematics Teachers, //105, 2235 Burrard Street, 
Vancouver. 
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/ 

Loo� ouT r: oR. 

HIM-HE'S / 

MEAN. // ----------�-

4 7 
� A 

• 
• 
• 

From VF.CTJH, B.C. i\ssociation of 
Mathematics Teachers Newsletter, Mar. '71 
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The "Inner Stars," "_ Pictures" and "-Games," 

A Contribution to Refonn 
in i\1athe111atics 
cn1d A rt Teaching - Part 1 Re,inha.t1.d LdrneAt 

Di l l i ngen/Saa r ,  Wes tern Germany 

Th i s  arti c l e  dea l s  wi th modern and  extens i ve geome tri c a l  fi g u res 
d i s covered by th e auth o r .  I n  h i s  opi n i on , thei r  appropri a te trea tmen t  
i n  l es s ons  of geometry and/or art cou l d  con tri b u te to a n  e s senti a l  reform 
i n  the i ns truc ti on of these  s ubjects . 

T h e  f i g ures a re c a l l e d  " i n ner-s tars , "  " - p i cture s "  a nd  " - games . "  The 
" i n ne r-s tars " are l ayered geome tri ca l  su rface des i g ns . They a re wel l s u i ted 
as s c reens for ma k i ng es th e ti ca l ly a ttrac ti ve  p i c tures , f i xed or chang i n g .  
Th ese are the " i n ner- p i c tures " a nd  the " i nner- games . "  Th e s i mp l er " i nner­
s ta rs "  and " - p i c tures " can be des i gned and exami ned  wi th s i mp l er mea ns . 
They s eem s u i ted for i mprov i ng and  e n l a rg i ng the i n troduc tory as we l l as t he  
advanced i ns truc ti on i n  mathema ti cs a nd  a r t .  

The i mportan ce of  the fi g ures exceeds the i n teres t of  s choo l  i n­
s truc t ion . For cogent reasons the " i nner- s tars , "  as they form s ca l es of  a 
future l umi nous  mus i c ,  are s u i ted to ach i eve th e s ame effects as the s ca l es 
for mus i c  ( i n c l u d i n g  the twel ve- tone s ca l es ) . Th i s  v i s u a l  mus i c  i s  not  to 
be a tone mus i c  ma de v i s i b l e ,  b u t  a n  i n dependen t art , the works o f  wh i ch , 
as a ru l e ,  a re fi l ms wi thout  speci a l  s ub jects . I n  the fo l l owi ng , we exami ne 
sq uare " i nner-s tars " and  " - p i c tures " of the n umber of  extens i on 3 .  

P i cture 2 ; 1  s h ows one l a rge squa re ( l ayer 0 ,  to be con cei ved as a n  
a rea ) , 9 smaller areas ( l ayer 1 ) ,  8 1  s ti l l  smal l er a reas ( l ayer 2 ) , a nd  729 
sma l l es t  areas ( l ayer 3 ) . We i n troduce para l l e l coord i n a tes . The  center 
i s  the poi n t  ( 0 ; 0 ) , th e cen ter of the ri g h t  s i de of the l a rge s q u are i s  
( l / 2 ; 0 ) , the center of th e upper s i de i s  ( O ; l / 2 ) . I n  our  though ts , we add  
f i rs tly  th e f i ner l ayers 4 ,  5 . . .  a nd  s econd l y  we i mag i ne the  f i g ure ob­
tai ne d  th us conti n ue d  beyond the borders of the l arge square over the who l e  
p l ane . Th i rd ly , to the f i g u re ob ta i ned  i n  th i s  way we add  i n  our th oughts 
the coarser l ayers - l , - 2  . . . The tota l f i gure wh i ch now exi s ts i s  
ca l l ed the sq uare l ayered " ce l l - s tar "  of the n umber o f  extens i o n  3 ,  o r  C3 . 
The s q ua res are c a l l ed i ts " ce l l s . "  

For n = 0 ,  :_1 , +2  . . .  ��e ca l l  th e cen ters o f  the " ce l l s "  of  l ayer n 
the " s trong-po i n ts "  of  l ayer n .  Ea ch " s trong- poi n t" of l ayer n i s  at  the s ame 
t ime a l s o  a " s tron g -poi n t" of a l l fi ner  l ayers ( n+ l ) ,  ( n+2 ) . The cen ter of th e 
p i c ture , a nd  on ly  i t , i s  the "s trong- poi n t" of a l l  th e l ayers . The " s trong­
poi n ts "  of  l ayer O have  coord i n a tes wh i ch are wh o l e  n umbers , th ose  of l ayer 1 
have  coord i n a tes wi th the denomi n a tor 2 1 , and s o  on . we ca l l  a " s trong- po i n t" 
of l ayer n ,  wh i ch i s  not  a t  th e s ame time a "s trong- poi n t "  of the next  coarser 
l ayer ( n- 1 ) ,  a " s trong- poi n t i n  a n ew p l a ce "  of l ayer n; every other ,  a " s tro ng ­
poi n t  i n  an  o l d  p l a ce . "  The to ta l f i g ure , cons i s ti ng of  a l l  the " s trong-po i n ts , "  
i s  ca l l e d  the square " poi n t-s tar" o f  the n umber of ex tens i on 3 ,  o r  P 3 .  

Copyri gh t o f  text a n d  i l l us tra ti ons reserved by the auth o r .  
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2 ; 4  

Picture 2 

" M , "  1 39 of layer 3 forming the stylized l etters " L I CHT-MUSI K , 1 1 and 241 of l ayer 
4 forming five rows of ornaments . The pictures are colored according to the fol­
lowing l aw :  border lines are black ;  where "base-figures " in odd numbers cover 
the area the color is white ; in even numbers it i s  black . 

For n = 0 ,  .:!=_l , :!::_2 . . . A straight l ine passing through at l east two , 
and therefore through infinitely numerous " strong-points " of layer n ,  is cal led 
a " s trong line" of layer n. A " s trong- line" of l ayer n which is not at the 
s ame ti me " strong-line" of the next coarser layer (n-l ) , i s  cal led a " strong­
l ine in a new p l ace" of layer n ;  every other ,  a " s trong-line in an -::ild place . "  
Every s egment of a " s trong- l ine" is cal l ed a " strong-s egment. " 
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For n = 0 ,  !l , !2 . . .  The s tra i gh t  l i nes d i v i d i n g  the p l ane  s e ctor 
between two nei ghbor i n g  " s trong- l i nes " of  l ayer n i n to f eq u a l  p arts , a re c a l l ed 
" fi e l d- l i ne s "  of l ayer n a nd  of th e n umber  of di v i s i on f .  As s uch n umbers of 
d i v i s i on f a l l na tura l n umbers from 2 onward are poss i b l e  s o  far as they h ave no 
common d i v i s or wi th the n umber  of e x tens i on e .  I n  the presen t arti c l e  e = 3.  A 
" fi e l d- l i ne "  of l ayer n wh i ch i s  not  a t  th e s ame time " fi e l d- l i ne "  of the next  
coarser  l ayer ( n- l ) ,  i s  c a l l ed a " fi e l d- l i ne i n  a new p l a ce "  of l ayer n ;  every 
o th e r ,  a " fi e l d- l i ne i n  a n  o l d  p l a ce . "  Every s egment  of a " f i e l d- l i n e "  i s  
c a l l ed a " fi e l d-s egmen t . " 

The wh o l e  of a l l " s trong- l i ne s "  be l on g i ng  to fi xed grad i e n ts as  we l l  as 
of a l l a pperta i n i ng " f i e l d- l i nes "  to a fi xed n umber of  di v i s i on i s  c a l l ed a 
" genera l - s ta r . " The co rrespondi ng fi gure cons i s ti ng of a l l l i nes " i n  a new 
p l ace"  i s  ca l  l ed a " comp l e te- s tar . " The " comp l e te- s tars " serve  for the con­
s tructi on of the " i n ner-s ta rs . "  

P i c ture 2 ; 2  s h ows a modi fi cat i on of the " ce l l - s ta r" C 3 .  A l l " ce l l s "  
have been red uced i n  the s ca l e  1 :  ( 2/3 ) .  The new to ta l fi g ure i s  ca l l ed th e 
" s creen-s ta r" or S 3 ,  and the new squa res i ts " base-fi gures . 1 1 Let  us compare 
C3 a nd  S3 . I n  C3  th e boundary l i nes of " ce l l s " of d i fferen t l ayers a re heaped 
one  upon a nother i n  l arge n umbers . I n  S 3  boundary l i nes of " b ase-fi g u res " of 
d i fferent  l ayers h a ve , at bes t ,  i s o l a ted  poi n ts i n  common but never who l e  seg­
men ts of s trai g h t  l i nes . The refore , we c a l l the S 3  " trans paren t . " 

For the cen tra l " ce l l "  of l ayer O and for the g rad i en ts O , c::x::::, ,  l ,  - 1 , 
p i cture 2 ; 3  s h ows  the " s trong- l i nes i n  a new p l ace "  a nd  the " fi e l d- l i nes i n  a 
new p l ace "  of l ayers 1 and  2 ,  and  th a t ,  as far as the " f i e l d- l i nes " a re con-
cerned , to the number  of d i v i s i on f = 2 .  I t  the refore s hows a s egment  of a 
" comp l e te-s ta r" adj oi ned  to C3 and  P 3 .  Th i s  " comp l e te-s tar" con ta i ns a l s o the 
" i n ne r-s tars " of p i ctures 1 ; 3 a nd  2 ; 4 .  

P i cture 2 ; 4  shows a further mod i f i c a t i o n  of the " ce l l - sta r"  C 3 .  The  new 
" base- f i q ures a re rhombuses ( to be conce i ved as areas ) .  The  new tota l f i a ure 
i s  an 1 1 i nner- sta r . " For t h i s  art i c l e 1<1e ca l l  i t  I ( ? ; 4 ) . Let u s  cornf)are S3  a nd  
1 ( 2 ; 4 ) . The  I ( 2 ; Ll )  i s  a l so 1 1 tra ns rr1.rent . "  I n  contrast to  S3 , ne i q f-ibori nCJ " ha se­
fi qures"  ( i n  the  d i rect ions  uo  a n d  clovm , a nd from r i g ht to  l eft )  ha ve some poi nts 
i n · common . T herefore 1<1e ca  1 1  t '1e I ( 2 ;  4 )  1 1  coherent . ' 1 

1-----+----+-----+-+-+-+---I + 

Pi c tu re l 

P i ct ure 1 represents  the ba s i c  i dea of t he " i n ner  stars . "  I t  s hows three 
pa rt i a l  p i cture s .  The l eft f i g urP reDresents  the i ntersec t i o n  l aw of see i n q .  
Two o r  �ore a reas  o f  9 00d for� ( here , c i rc u l ar  area s )  i ntersect i nq each  other can , 
at  the  sa�e t ime , be seen a s  i ntact  form s .  The  � i rld l e f i cure s hows l ayers n ,  l 
and  2 of the " ce l l - s tar "  C3  of the number of extens i on 3 .  The  f i q ure on t he r i q ht  
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• 

s hO\vS l ayers I) a nd l of  a n  " i nner- star"  of the nufllber of  exten s i on 3 .  l ie ca l l  
t h i s  " i nner - s ta r "  the I ( l  ; 3 ) . 

For every " i n ner� star "  we ca l l  t he \vho l e  f i qure  co n s i st i ng of  the border­
l i ne s  of a l l  " ba s e  f i g u res , "  thP pert i nent  " l i ne- i n ner- sta r . " To ev ery " i n ner­
s tar "  exa c t l y  one " l i ne- i n ner-star "  i s  c oord i nated . To  every " l i nP - i nner-star"  
several  " i nner- s ta r s "  are coord i nated , exac t l y  even . The " i n nP.r- sta r s "  are not an  
end  i n  t her1 se l ve s .  T hey serve il s s creen s  for  t he product i on of " i nner - o i ctures"  
and  " - game s . " 

An " i n ner- p i cture"  deve l o p s  fror.i a n  " i:': ner - s t3r"  i n  the fo l l ovi i ng \vay .  
Among the  " ba s e-f i qure s "  of the  " i nner - star"  a l f r1 i ted nuJ11ber are  c ho sen to a opear 
or s h i ne .  T he ot 'ie rs are to reria i n  i nv i s i b l e .  ThP. a ooea r i riq  " br1 se -f i qures"  a re 
covered wi th  co l ors . 

+ 
+ ·  . 
,O, •  · +  
* .  • 
* + 
• + 

+ ,: . + 
. . 

· ·+ . . . 
. . . . . . . . 

* 
* + 
+ + 
+ ff# 

P i cture 3 P i c ture 4 

P i ctures  3 and  L1 a r e  5- l ayered " i nner-o i ctures"  of  the  " i nner- s ti'l r s "  
I ( l ; 3 )  and1( 2 ; 4 ) .  They show l " ba se -f i g ure " o f  h ve r  () ,  3 " ba se -f i q ures "  o f  
l ayer l a t  t h e  l eft s i de o f  t h e  p i cture , ?2 " ba se-f i 9ures "  of  l ayer 2 form i ng a n  
" M" ,  1 39 of l ayer 3 form i n g the  styl i zed l ettPrs " L I CHT-MUS I K " , a nd 24 1  of  l ayer 
4 form i ng f i ve rows of ornaments . The o i ctures  are co l ored accord i ng to the 
fo l l ow i n g  l aw :  boarder l i nes are h l ac k .  1•1here " ba se - f i g ure s "  i n  odd nurnber s  cover 
the a rea , the  co l or i s  wh i t e ;  i n  even number s ,  i t  i s  b l ack . 

A n  " i n ner- game" i s  a chanq i n ri " i n ner -o i cturP. . 1 1  I n  i t ,  " ba s e - f i q ures "  can  
a ppea r ( rhyt hm i ca l l y ) , ch3nge  co l or and b0 ext i na u i s herl . nn a l a ter st�qe of 
deve l opment they can  a l so nove ( su bj ect to ce rta i n  l aws ) a nd  chanqe  s i ze and  form . 
" I n ner- qar1e s "  are produce-:! wi th  the he l p of " l ur.i i n ous  orcia n s . "  T hese  are 
e l ectroni c  dev i ce s  wi th a ve iwi nn s c reen . 

Art i s t i ca l l y  formed " i n ner- p i ctures "  a n d  " -game s "  are to be vior k s  of a new 
a rt ,  a sta t i c  a nd dynami c  v i s u a l  mus i c .  Three- d i me n s i ona l  " i n ner- f) i ctures "  can 
be produced  ohys i ca l  l y ,  b ut  can not be " l oo ked- i nto . "  
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