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PREFACE

A Secondary Mathematics Curriculum Committee has been formed under the supervi-
sion and direction of the District Mathematics Coordinator to provide guidelines
for the orderly evolution of an improved secondary mathematics program. This is
a standing committee with representatives from each secondary school in the dis-
trict.

The responsibilities of this Committee are to establish general principles of
curriculum planning and revision; to develop and maintzain the kind of curriculum
that facilitates the implementation, coordination and administration of a good
mathematics program; and to continue to evaluate the revised program.

The Committee has outlined, in this booklet, the courses of study offered in the
secondary mathematics program of the Kent School District. This general intro-
ductory guide states the philosophy, organization, and general scope oI our
secondary mathematics program. The committee has and is developing, a detailed
study guide for each course offered in the program. These guides are to serve
as an aid to teachers in the presentation of the various secondary-level mathe-
matics courses.

It is hoped that this series of publicatiocis will provide a basic framework within

which each teacher may work and develcp, through ingenuity and gcod teaching
methods, a well-rounded satisfying program for the students he instructs.

THE SECONDARY MATHEMATICS CURRICULUM COMMITTEE

William E. Raschkow, Chairman
Mathematics Coordinator

H. Coryv Olson Gary Tressel
¥sut-Meridian Senior High School Kentridge Senior High School

Gordon A. Harms Dean D. Woerner
Meridian Junior High School Sequoia Junior High School

M. Joseph Tappero
Kent Junior High School
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PHILOSOPHY OF SECONDARY MATHEMATICS CURRICULUM *
The Secondary Mathematics Curriculum is designed to extend to each student the :
opportunity: , . E

to know as much of mathematics as he has the capability and interest to ;
learn

to acquire the vocabulary and skills necessary to converse, read and write
clearly and correctly about situations involving quantitative and spatial

R N

relations :

to develop competency and accuracy in the analysis and solution of mathe- iﬁ
matical problems and to apply similar procedures to non-mathematical situ- :
ations '

to develop an awareness and appreciation of the pattern and structure of
mathematics so that generalizations may be formulated as a foundation for
further learning and practical application

to understand mathematics as a continuing creative endeavor with aesthetic
values

to appreciate the interplay between the development of mathemztics and the
development of our cultural heritage

to appreciate the importance of mathematics to vocations, professions, and
many future studies and to become aware of opportunities which are made
available to individuals with various degrees of mathematics competence




'ORGANI ZATION
To insure the successful implementatvion of the Secondary Mathematics Program,
the curriculum must be organized:

to provide a criteria for placement of the individual student at a level
appropriate to his particular needs, interests, and abilities

to set up a basic minimum body c¢f material to be covered and adequate
standards of proficiency to be achieved in each course :

to provide a continuing emphasis on desirable concepts with each succes-
sive course building on previously mastered material

to maintain adequate flexibility to allow for incorporation of recent
findings of recognized authorities, new materials and teaching aids

to provide for evaluation and impravement of secondary mathematics cur-
riculum by the Secondary Mathematics Curriculum Committee
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IMPLEMENTATION

The most important single factor contributing to the effectiveness of the Secon-
dary Macnematics Program is the classroom teacher. The teacher will aid in the
implementation of this program most effectively:

by utilizing this general guide and a syllabus as developed for each course

by informing the students of grading standards and the level of performance
required for successful completion of a course

by using interesting contemporary materials with challenging and appropriate
mathematical content

by providing opportunities and encouragement for student imagination and
creativity

by recognizing, fostering and utilizing student contributions

by making the mathematical processes meaningful rather than simply mechani-
cal through continuing emphasis on the basic principles of mathematics and
the processes of thinking which a student employs while solving a problem

by encouraging written and oral expression of thought processes in an or-
derly arrangement which is complete and accurate

by providing the student with adequate applications of the subject matter

and with sufficient practice in problem solving to fix concepts and maintain
skills

by employing a level of rigor appropriate to the mathematical maturity of

the student

by utilizing tests which not only measure achievement but are of an in-
structional and diagnostic nature as well

by pursuing scholarship in relevant knowledge

by continuing to develop proficiency in the techniques of mathematics in-
struction



MATHEMATICS COURSE STRUCTURE
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TYPICAL

MATHEMATICS COURSE SEQUENCES

GRADE
7 Accel. Modern Modern Modern Basic Basic Basic
Math 7 Math 7 Math 7 Math 7 Math 7 Math 7 |Math 7
8 Alg. Modern Modern Modern - | Basic Basic Basic
1-2 Math 8 Math 8 Math 8 Math 8 Math 8 |Math 8
° Geom. Alg. aAlg. Pre-Alg.} Basic Basic Basic
1-2 1-2 1-2 1-2 Math 9 | Math 9 |[Math 9
10 | aAlg. Geom. Lab Alg. Pre-Alg.| Basic Basic
3-4 1-2 Geom. 1-2 1-2 Math Math
1-2 1-2
. or
11 Trig- Alg. Geom. Lab Alg. Pre- No
Math 3-4 1-2 Geom 1-2 Alg. Math
Anal 1 ' 1-2
12 Math Trig- Alg. Geom. Geom. Alg. Consumer
Anal Math 3-4 1-2 1-2 1-2 Math
2-3 Anal 1 or
ur Lab
Engr. Geom.
Math

These charts illustrate various course sequences available to mathematics stu-

dents.

tured to meet a variety of student interests and abilities.

The track which a student follows is not necessarily permanent.

It is not intended to be exhaustive as the curriculum has been struc-

The student

may move from one tracl to another or terminate his studies at any time after

completlng the dlstrlct graduatlon requlrement of three semesters of mathematics
in grades 9 through 12

i
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SECONDARY MATHEMATICS CCURSES

BASIC MATH 7: ~.(2 semesters) e

Purpose: To provide extensive review work for the student deficient in the
basic skills of arithmetic. ‘

Prerequisites: Seventh grade status and a grade placement two or more years .
below grade level as indicated by a standard test of mathematical
achievement.

Topics to be included: Place value; the four fundamental operations of arith-
metic as apprlied to whole numbers and gradually extending to fractions;
measurement; principles of order; grouping, zero, one, ard distributivity;
elementary number theory; and an introduction to rational numbers.

MODERM:MATH 7: (2 semesters)

Purpose: To provide an essential part of the mathematical background that all
students will need as adults while at the same time laying a solid foun-
dation for any future work in mathematics.

Prerequisites: Seventh grade status and mathematical grade placement above
5.0 as indicated by a standard test of mathematical achievemant.

Topics to be included: A careful study of arithmetic with attention to both
structure and skills; an intuitive study of the geometry of plane and
space figures; and the propertiez of the set of whole numbers extended
to the rational numbers.

ACCEL. MATH 7: (2 semesters)

Purpose: To provide an enriched and rigorous program preparing the superior
student for the study of Algebra 1-2 in the 8th grade.

Prerequisites: Achievement of at least one year above grade level in mathe-
matics and reading as indicated by a standard schievement test and pre-
ferably an I.Q. score of 115 or higher, or teacher recommendation.

Topics to be included: The development of the properties of whole, rational
and real numbers; an intuitive study of the geometry of plane and space
figures; and an introduction to open sentences, relations, functions
and elementary probability.

BASIC MATH 8: (2 semesters)

Purpose: To continue the work of Basic Math 7.
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Prerequisites: Eighth grade status and grade placement two or more years
below grade level as indicated by a standard test of mathematical
achievement. ' ‘

Topics to be included: An extension of the Basic Math 7 topics; number
bases; special products and quotients; estimation; fundamental opera-
tions w1th rational numbers, and decimal and percent

'

MODERN MATH 8: (2 semésters)
Purpose: To continue theIWOrk of Math 7.

Prerequlsltes. Eighth grade status, mathematical grade placement above 6.0
as indicated by a standard test of mathematical achlevement and suc-
cessful completion of a 7th grade math course.

Topics to be included: The development of the number system; an intuitive
study of the geometry of plane and space figures; an introduction to
open number sentences, relations, functions and elementary probability.

BASIC MATH 9: (2 semesters)

Purpose: To provide extensive review for students deficient in mathemati-
cal skills. Although it is not intended that this course be directly
followed by Algebra 1-2, hopefully, the course will serve the purpose
of stimulating interest to the extent that many students will desire

~to contlnue into a pre-algebra program.

Prerequisites: Ninth grade status and'grade placement two or more years
below grade level as indicated by a standard test of mathematical
achievement.

Topics to be included: Further study of topics developed in Basic Math 7
and 8- equatlons, selected topics in Euclidean Geometry, ratio; in-
troductlon to negatlve 1ntegers, and graphlng number pairs.

PRE-ALGEBRA 1-2: (2 semesters - grades 8-12)

Purpose; To provide an adequate background for students who wish to con-
' tinue in mathematlcs but who are inadequately prepared for Algebra
1-2, '

Prerequisites- Completlon of Math 8; completlon of Basic Math 9 or Basic
" Math 1-2 with a grade of C or better; or teacher recommendation from
Algebra 1-2,

Topics to be included: Basic operations and concepts of Algebra including
set theory and notation; mathematical expressions and sentences; logic;
factoring of integers; number line concepts; the real number _system
and exponential notation.



ALGEBRA 1-2: (2 semesters - grades 8-12)

Purpose: To provide an adeqﬁate'knowledge of fundamental alggbraic concepts
both as a preparation for subsequent studies and as a basic mathemati-
-cal tool.

Prerequisites: Completion of one of the following: .
a. 7th grade accelerated math with at least a B grade and satisfactory
performance on a standard algebra prognostic test.
b. 8th grade math with at least a C grade and satisfactory performance
on a standard algebra prognostic test.
c. Pre-Algebra 1-2 with at least a C grade.

Topics to be included: Sets; logic; real numbers; equations and inequalities;
factors and exponents; polynomials; the real number plane; radicals:; and
functions and realtions. -

BASIC MATH 1-2 (2 semesters - grades 10 or 1l)

' Purposeé To provide remedial mathematical training for students deficient
in mathematical skills.

Prerequisites: At least 10th grade status. This course is closed to students
who have completed Algebra 1-2 or have completed Pre-Algebra 1-2 with
a grade of C or better.

‘Topics to be included: Operations and concepts related to the basic arithme-
'~ tic fundamentals and their application to fractions and decimals. Be-
yond this the student may pursue work in measurement and basic alge-
braic operations and concepts.

LAB GEOMETRY: (1 semester - grades 10-12)

Purpose: To provide an intermediate course of study between Algebra 1-2
and Geometry 1-2 for the student who requires more background in
elementary space relationships and the basic concepts of abstract
math. For those who have experienced difficulties with Mathematics
but desire to take further math, Lab Geometry serves as a basic in-
troduction to Geometry 1-2.

Preréquisitgs:' Completion of Algebra 1-2 and teacher recommendation based
upon achievement in Algebra: 1l-2 and a Geometry prognosis exam.

Note: After completion of Lab Geometry, Geometry 1-2 must be taken
and satisfactorily completed to meet minimum college entrance require-
ments. ' '




Topics to be included: Systems of linear and angular measurements; basic
properties of polygons including areas and related algebraic compu-
tations; spatial equalities and inequalities; basic properties of
circles including relationships of angles and circles; basic coor-
dinate geometry.

-

GEOMETRY 1-2: (2 semesters - grades 9-12)

Purpose: To provide the students with an awareness of the structure and
patterns of mathematics; to develop the students' capacity for analy-
sis and orderly, consistent thinking; and to acqguaint the student
with the properties of plane and solid figures as a foundation for
further studies.

Prerequisites: Satisfactory completion of Algebra 1-2. Students who elect

to take Lab Geometry prior to Geometry 1-2 should achieve a grade of
- C or better in Lab Geometry.

Topics to be.included: Point-line relationships; development of properties
of plane and solid figures; distinction between inductive and deduc-~
tive thought processes with extensive applications of both; areas of

polygons and circles; similarigy; ratios and proportions; and coordi-
nate geometry.

ALGEBRA 3-4: (2 semesters - grades 10-12)

Purpose: To provide a'rigorous course primarily orientated toward the needs
of those students planning to continue their education in a four year
college program.

Prerequisites: Algebra 1-2 and Geometry 1-2 with a grade of "C" or better,
_or departmental approval. '

Topics to be included: Further development of concepts from Algebra 1-2;
real and complex number systems; polynomials and rational expressions;
functions and relations; exponents and radicals; coordinate geometry;
quadratic, exponential and logarithmic functions; systems of eguations
and inegualities; theory of equations; sequences, series and the bi-
nomial theorem; and permutations, and ccmbinations.

TRIG-MATH ANAL l: (2 semesters - grades 11-12)

Purpose: To provide a highly structured course of study primarily for stu-
dents preparing for further academic work in mathematics, science or
other technical areas.

Prerequisites: Completion of Algebra 3-4 with a grade of "C" or better, or
departmental approval. :

T 13
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Toplcs to be included: Further development of concepts from Algebra 3-4;
set theory; the real numbers; functions (exponential, logarithmic,
and trigonometric); triangle solutions and vectors; inverse functions;
complex numbers and polar coordinate forms; polynomial functions; se-
quences and mathematical induction; and matrices and determinants
(systems of equations).

MATH ANALYSIS 2-3

Purposa! To provide the superior mathematics student with a preparation
' for calculus and a preview of advanced college-level mathematics.

Prerequisites: Completion of the mathematics course sequence through Trig-
Math Analysis 1 with at least a "B" grade average and departmental
recommendatlon.

Topics to be included: Extension and correlation of concepts developed in
previous mathematics courses and an introduction of topics from modern
abstract algebra, probability, analytic geometry, theory of limits,
and integral and differential calculus.

CONSUMER MATH: (1 semester - grade 12 ONLY)
Purpose: To provide a course for seniors who need an additional mathema-
tics credit to meet minimum high school graduation requirements or who

desire some background in basic consumer mathematics.

Prerequisites: Tweirfth grade status. This course is closed to students
who have successfully completed Geometry 1-2.

Topics to be included: Topics will be selected from programmed materials
on consumer buying, household budgeting, payroll and checking accounts,
interest rates, taxes, savings and investments.

ENGINEERING MATHEMATICS 1-2 (Proposed)

10



REQUIREMENTS

The secondary mathematics program in the Kent School District is designed to of-
fer each student a maximum amount of mathematics commensurate with his abilities
and interests. A student must complete a mathematics course in grades 7, 8, anhd
9 with successful completion of three semesters of mathematics in grades 9-12 to
satisfy a district graduation requirement.

College entrance requirements are greater than those for graduation from high
school. Colleges and universities vary widely in their mathematics requirements
for admission. A student planning to enter college should acquaint himself with
the requirements for the college of his choice either by consultation with the
counselor or by direct communication with the college. In general, three years
of mathematics which should include Algebra 1-2, Geometry, and Algebra 3-4 are
strongly recommended.

GUIDANCE

A function of the guidance program is to guide each student into a mathematics
course which is consistent with his background, his maturity level, his vocation-
al interests, and his level of ability. Guidance in mathematics is primarily the
responsibility of the classroom teacher with assistance from the counselor, the
department chairmen, and the mathematics coordinator.

Tt should be recognized that various factors (parental pressures, status, and
self-established goals) may cause a student to seek enrollment in a course for
which he does not meet the prerequisites. If the student insists on taking the
higher course after individual counseling, he should have the opportunity to do
so. However, if unsuccessful during a trial period, he should be rescheduled
into a course more consistent with his ability.

EVALUATION

In order to determine the effectiveness of the total secondary mathematics cur-

riculum in the Kent School System, it is necessary that continuing evaluation

procedures and practices be established. This evaluation will provide opportu-

nity for indicated revisions to insure maintenance of a sound mathematics pro-
gram.

Three basic arez2s to be covered are:
performance and attitude of the students including development of basic
skills, understanding of fundamental concepts, applications to problem sol-

ving, and general entnusiasm for mathematics

administration of the program including consistency, flexibility, and pro-
vision for individual differences '

teachability and suitability of materials and textbooks in classroom use
Among the techniques which mlght be employed in carrying out this evaluation
are standardized tests, questionnaires to graduates of the Kent Schools, and

profe551onal judgment of teachers and administrators.

11
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PREFACE

This resource guide for Accelerated Modern Math 7 is organized as follows:

1. A recommended sequence of units with a suggested
time allotment for each unit.

2. Unit Outlines :
a. Specific objectives to be realized by the student
on compietion of the unit.
b. A detailed breakdown of the unit into sub-units
with suggestions for developing topics and hints
for the teacher in presentation of topics.

The time allotment for each unit is included only as a guideline for the teacher.
The specific objectives of each unit set:-a basic body.of material to be covered
in Accelerated Modern Math 7 and the standard of proficiency that should be ex-
pected from each student in the Kent School District.

The fact that this guide can be beneficially revised will become evident with

use. We hope that teachers using it will critically analyze it and make comments
and suggestions about its utility, content and structure.

COMMITTEE FOR ACCELERATED MODERN MATH 7 GUIDE

Cheryl Johnson, Chairman
- Meridian Junior High School

Dean D. Woerner M. Joseph Tappero
Sequoia Junior High School K Kent Junior High School

Miss Shelly Parker, Typist
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INTRODUCTION

Statement of Purpose

The purpose of the accelerated course of Modern Mathematics 7 is to provide an
essential part of the mathematical background that all students will need as
adults, and, at the same time, build a solid foundation for any future work in
mathematics. The contents of Accelerated Mathematics 7 provides for the pupil's
steady growth in thinking mathematically, understanding the basic concepts,
appreciating structure and pattern, and increasing proficiency in using mathe-~
matics. Specifically, students are prepared for a course in algebra 1-2 in the
eighth grade.

Objectives

The specific objectives of Accelerated Modern Mathematics 7 are_#o

provide students with an understanding of the structure of the set of the
real number system

provide the students with an intuitive background in both metric and non-
‘ metric geometry in two and three dimensions

develop the students' proficiency in using mathematical symbols

develop the students' skill in computatlon and in 51mp11f1catlon of ex-
pressions involving operations with real numbers

enable students to apply their knowledge of the structure of the real num-
ber system, and the methods for the solution of equations in on. variable,
in problem-solving situations

Prerequisites and Selection of Students
Seventh grade status, achievement of at least one year above grade level in

mathematics, and reading as indicated by a standard achievement test, as well
as an IQ score of 115 or higher or teacher recommendation.



RECOMMENDED TEXTS AND REFERENCE MATERIALS

Basic Textbooks:

Dolciani, Wooton, Beckenbach, Chinn Modern School Mathematics - Structure and
Method, Book 7; Houghton Mifflin Co. (Boston, 1967)

Dolciani, Wooton, Beckenbach, Makert Modern School Mathematics - btructure and
Method, Book 8; Houghton Mifflin Co. (Boston, 1967)

Supplementary References:
Berganini Mathematics; Time Inc. (New York, 1963)

Duncan, Capps, Dolciani, Quast, Zweng Modern School Mathematics - Structure and
Use; Houghton Mifflin Co. (Boston, 1967)

Eicholz, O'Daffer, Brumfiel, Shanks, Fleenor School Mathematics I; Addison-
Wesley Publishing Co. (Palo Alto, 1967)

Eicholz, O'Daffer, Brumfiel, Shanks, Fleenor Sehool Muthematicé II}.Addison-
Wesley Publishing Co. (Palo Alto, 1967)

Gundlach, Buffie, Denny, Kempf Junior High School Mathematics; Laidlaw Brothers
(River Forest, Illinois, 1968) ’

Gardner Scientific American Book of Mathematical Puzzles and Diversions; Simon
and Schuster (New York, 1959)

i
1
!

Gardner Second Seientific American Book of‘MuthPmatzcaZ Puzzles and Diversions;
Simon and Schuster (New York, 1961) !

t

Nichols, Flournoy, Kalin, Simon Elementary Mathematics - Patterns and Structure;
Holt, Rinehart, Winston (New York, 1966)

Parker The Structure of Number Systems; Prentice-Hall (Englewood Cliffs, 1966)

Scheid Elements of Finite Mathematics; Addison-Wesley Publishing Co. (Reading,
Mass., 1962)

School Mathematics Study Group Mathematice fbr'Junzor High School, Volumes I
and II Yale Unlver51ty Press (New York, ]961)

School Mathematics Study Group Probability for Intermediate Grades; Stanford
University (Palo Alto, 1985 and 1966)

School Mathematics Study Group Reprint Series; Stanford University (Palc Alto, 1967)
Smith Explorations in Elementary Mathematics; Prentice-Hall (Englewcod Cliffs, 1966)

Wirtz, Botel, Numley Discovery in Elementary School Mathematics; Encyclopedia.
Britannica Press (Chicago, 1963)
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SUGGESTED TIME ALLOTMENTS

. Suggested
UNIT R  First Semester A . Time *

I Sets and NUIOELS « o o v e s o o o o v s a e e e e . 4 days

1T Propertles of Addltlon and Subtractlon 1n the qet of
Whole Numbers . . v v s ¢ e o v o o o s o « s & o o s « o« « 4 days

III properties of Multiplication and Division in the Set of ‘
Whole NUmbErS . « « o + o o« o o o o o ¢ + = o o o s+ « « « - - 4days

_IV ”;V_Numbers and Nume:als‘. R SN SR NI 4 days
v Algorithms of Arithmetic A ; . . . . .. 4adays

VI " Sets and Geometry . . . . ._; ; ;Y. ,,. e e e e e 3'.‘. 7 days
VII Number ThEOrY . . « « ¢ « o ¢ v o v o o s o o 0 o 0 0 00 8 days
VIII Line and Angle Reiationships e e e e e e e e e e e e e e & days
IX Coordinate Systems on a Line . « « « « + « . s e e e+« .. 6aays
X Fractions and Rational Numbers . . . « « « « « « « ¢ o o .« . 6 days

XI Decimals for Rational Numbers ... W e + e e e e s e e e « . 6 adays
XIT ~ Measurement and GEOMELLY . « « = « « « w o« « « « « « « '« « » 2 days
XIIT Percentage and Statistics . . . ¢ ¢ o o 000000 .. 4 days

o | *Thig scheduZe gzves 140 total dbys wzth the omission of the two optional chap-
s ters. Individual teachers may wish to vary the time allotments as necessary.

v

vi

0o
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SUGGESTED TIME ALIOTMENTS

: s Suggested
UNIT : Second Semester Time
XIv The 3et Of INtEgeErS .« . - ¢ ¢ « o o o 2« « o« s « « « « s« o« « « 5 days
Xv Rational Numbers . . « « « 2 o« « « « o o« s s« s s s s s s« « « 4 days
XVI Addition and Subtraction of Rational Numbers . . « « « « « « 5 days
XVIT Multiplication and Division of Rational Numbers . . . . . . . 4 days
XVIII Geometric Figures in the Plane . .« « « « « « « « o« « « « « « 3 days
XIX Congruence and Measurement of Plane Figures . . . . « . . . . 5 days
XX Exponents and Scientific Notation . . . . . . . ¢« . ¢« « . . . 4 days
XX The Metric System . . . « « & & ¢« < &« 2.2 ¢« s « « ¢« « « o« « o« 5 days
XXI& Precision and ACCUYACY .« « o« « « « o & « « o s o« o« o« o« « « « Optional
XXTIT Decimal Numerals and Real NUumbers . . « « « « « « « « « . « « 5 days
XXrVv Open Number Sentences . . . « « « =« s« s« « o« « o« « s« « o« « « o 5 days
XxXv Solving Open Number Sentences . . « « « « « « =« = = « « « « « 5 days
XXVI Using EQUAtionNsS . « « ¢« « o « = « = s s a2 « « =« ¢ o« « s« « o « 5 days
XXVII Square Roots; Similar Figures . . . . ¢ ¢« ¢« ¢« o o ¢ « « o« « . 6 days
XXVIIX Pyramids and Prisms . . « « = « « « s s o« « « « s« « « o « o « 6 days
XXIX Coneg, Cylinders, and Spheres . .« « « « « « = s« = « =« s« = « « 5 days
XXX Relations, Functions, and Graphing . . . . . « « « « « « . « 5 days
XXXI Probabilit¥ . « « o o o o o« o o o o « o a s a s o s s « « « « Uptional
j vii




UNIT I: SETS AND NUMBERS
Chapter 1 in Dolciani, Book 7
: (4 days)

On completion of Unit I, the student should be able to

write relations between sets using the symbols of set notation ({}, n, u,

=, # €, g 5

form intersections and‘unions.sf given sets

form a one—to—oné corrésﬁondence between two given sets
distinguish between eéui%alept sets and equal sets

use both the rule method and the roster method to identify finite and in-
finite sets

correctly classify sets as infinite or finite
correctly draw Venn diagrams showing given relations between sets

write all of the subsets of a given finite set

TOPICS PAGE ' COMMENTS AND SUGGGESTIONS

Sets and Their Members 6 You will probably find that most of this unit

will be a review for your students. You might
determine how much they know by giving a pretest
very similar to the chapter review before you
plunge into the chapter. If test results are
favorable, it is suggested that the first two
sections be covered in one day and the remaining
sections be covered the next day.

‘Do not let the students become lazy in reading
mathematical statements. For example, for the
symbols {1,2} read, "The set whose members are
1 and 2."

Sets and Subsets 1o The symbol for subset in this text is c<; in the

E

Pearson-Allen Algebra 1-2 textbook, it is €. In
this text, if we wish to distinguish between
proper and improper subsets, we will say so.
Remember, @ and {@} are not the same.

You may wish to lead students to the discovery
that a set of n elements has 2" different subsets.
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UNIT I (CONTINUED)

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

Comparing Sets

Intersection of Sets

Union of Sets

14

19

23

Students may be intrigued by those questions
such as Exercise 16 which involve comparing an
infinite set and one of its infinite subsets.

Spend plenty of time with the students on dia-
grams of (BUA) n C, etc.

There is not enough stress on identification of
n and U, and differentiation between n and u,
especially in graphs.

You may wish to ask students to investigate, using
Venn diagrams, the following guestions:

1. Is finding the union or intersection of two
sets a commutative operation?
(A uB=BUA? AnNB-=BnA?)

2. 1Is taking the union or intersection of sets
an associative operation?
f(AuB) uc=AuU (BuC)?]

3. Is there an identity elewment of set union?
Of set intersection?

4. Is taking the union of sets distributive
over taking the intersection of sets?
[Au (BnC = (AuB)n (AuC)7]
Is taking the intersection of sets distri-
butive over taking the union of sets?
[An (BucC)=(AnB) u (A nC)?]

You may also wish to discuss the idea of the
universe U and of complements of sets. (The com-
plement of a set A is denoted either by A' or
cA) . Here are relationships you might discuss
with the students, using Venn diagrams. 3

AUA'=1U

Uua =1U

UnA =A

(a")' = A
(A uB)'=A'nNnB'
(A nB)Y'=A'UB'

g' =U

Ur =¢g

24
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UNIT II:

PROPERTIES OF ADDITION AND SUBTRACTION
IN THE SET OF WHOLE NUMBERS
Chapter 2 in Dolciani, Book 7

(4 days)

On completion of Unit II, the student should be able to

insert >, <, =, +, or -, in a given set of incomplete whole-number state-
ments, to make the statements true

identify, by listing, all the whole-number values that make true a given
equation or inequality involving whole numbers

write an equation based on the whole-number facts stated in a given story
problem and solve the equation, listing the properties (by name) illustra-
ted in each step of its solution

write, using whole numbers, examples of the commutative and associative
properties of addition

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

Using Sets in Addition

34

Unit II, unlike Unit I, will be mostly review for
the students. Again, it is suggested that you.
give the class a pretest tc see just how much
time you should spend on the unit. If results

of your preassessment are favorable; allot four
days for the unit. Pay spec1a1 attention to the
C exercises throughout.

Students are hard pressed to think of any arith-
metical operation that :.iscnot binary. A unary
operation worth mentioning is the correspondence
of a set to its complement or a counting number
to its reciprocal.

"Simplify" and "get the answer" are not synony-
mous. The word "simplify" should evoke a re-
sponse involving the replacement of an expres-—
sion with a simpler name for the expression.

By doing so, the implication drawn is that a
correspondence exists between the expression
and its replacement. “Get the answer" is an
ambiguous command implying only that the opera-
tions be performed.

As an application of addition, ask students to

. study the number pattern and try to find a rule

to determine the sums without adding.
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UNIT IT (CONTINUED)
TOPICS PAGE COMMENTS AND SUGGESTIONS
Using Sets in Addition 34 1 +3= 4
(cont.) : 1 +3+5= 9
l1 +3+54+ 7-=16
l1+3+5+7+9=25
i ) As another applicaticn of addition you might have
- students complete magic sguares such as the one
. below. Explain that they are to insert numbers
from 1 through 16 just once so that the sum of
each row, column, diagonal, and the four corners
is the same. ‘
! 1 8 15
13 '3
7 °
5 4
%
i The Commutative 40 Emphasize that a variable represents all the ele-
Property of ments of a particular set of elements making a
Addition; variables statement true. Frequently, a variable is thought
of as denoting a single number.
Students will consider classifying operations as
commutative guite useless, unless they see that
there are some operations which are not commuta-
tive. Ask them to make up operations that are
not commutative. )
Using Sets in 44 An additional type of problem you might use here:
Subtraction ,
A+ 0O =59
A -0 =15
What are &N and [ ?
¥ The Associative 50 Symbols of association imply an order of perform—--
Property of ance of operations. The expression 6 - (4 + 1)
Addition. requires, first, that "4 + 1" be replaced by its
new corresponding sum.
Be sure students can show by example why sub-

traction is not associative. Ask them to "invent"
other operations which are not associative.

LERIC | | T 56
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UNIT II (CONTINUED)

TOPICS PAGE - : : COMMENTS AND SUGGESTIONS
Comparing Whole - 56 See TM, page 13. The symbols < and > are also
Numbers . " called "ordering" symbols. "Why isn't # an

ordering symbol?"

Exercises 29-32 are examples of the transitive
property of inequalities.

A

UNIT III: PROPERTIES OF MULTIPLICATION AND DIVISION
IN THE-SET OF WHOLE NUMBERS
Chapter 3 in Dolciani, Book 7
(4 days)

On completion of Unit III, the student should be able to

represent a given product of the form a x b = ¢, where a, b, and ¢ are
whole numbers, botn as a repeated sum and as an array.

identify correctly the prbduct and factors, yiven a multiplication problem
in the form a xb = ¢

jidentify correctly the dividend, divisor, numerator, denominator, and
quotient when given an eguation of the form a/b = ¢, where a and c are
whole numbers and b is a natural number

match each of a given list of whole number equations with one or more of
the following properties

Commutative Property of Multiplication
Associative Property of Multiplication
Additive Property of O

subtraction Property of O
Multiplicative Property of 1
Multiplicative Property of O

Division Property of 1

Division Property of O

Distributive Property

write an equation of the form a x (b + c) =ax b+ axc, where a, b, and
c are whole numbers, as an array

write the division statements corresponding to a given multiplication
statement, and vice versa

simplify numerical expressions involving addition, subtraction, maltiplica=-
tion, and/or division of whole numbers

solve word problems involving addition, subtraction, multiplication, and/or
division of whole numbers

5



UNIT ITIT (CONTINUED)

- COMMENTS AND SUGGESTIONS

TOPICS - PAGE
/ Using Sets in 70
Multiplication
‘ﬁ »
) Using Sets in 75
Division
Simplifying 81
Expressions
The Properties of 84
0 and 1
Q
Wi;ﬁﬁ

' This unit may be chiefly a review for the pupils. '

Pretest as suggested in the discussion for Units
T and IT to see how much time you should spend.

It is suggested that Section 3-5 be stressed.

Even superior students have trouble with the dis-
tributive property.

Mention operatidns which are not commutative and
associative such as the .operation =*, where
a x b = 2b.

Mention operations which are not binary such as
the operation of sguaring a number, which is
unary, or the operation of finding the smallest
of three numbers, which is ternary.

Show that division can be thought of as repeated
subtraction, just as multiplication can be
thought of as repeated addition. For instance,

6+ 2=23,s5ince 6 -~ 2 =4, 4-2=2,2 -2 = 0.

©, © 6

Show that division may be thought of as grouping
an array. For instance, 6 ¥+ 2 = 3 since there
are three groups of 2 in 6.

Tell students of the convention concerning order
of operation when no grouping sumbols are present:
Multiplications, divisions, additions, and then
subtractions.

Emphasize the =zlarity resulting if grouping sym-
bols are used.

Students may enjoy a "contest" in which they are
given some digits, say 2, 3, 5, 6, 15, and the
operations +, -, x, ¥, along with a pair of

"parentheses and are asked to find as many differ-

ent expressions as they can using the given
symbols.

Stress the difference between G/a and a/0. Show
that both division properties may be checked by
multiplication.

Mention similarities of the identity elements of
addition, subtraction, multiplication, and division.



UNIT III (CQNTINUED)

TOPICS PAGE COMMENTS ' AND SUGGESTIONS
The Distributive 89 This is a hard concept for many students.
Properties ‘ Colored chalk for blackboard examples might help:

4 (3+2)=4x3+ 4 x 2 (underlining indicates
same color).

Stress that work can be checked by performing
operation in parentheses first. That is,

4 (3 + 2) =4 (5) = 20;

4 x3 +4x2=12+ 8 = 20.

Warn students of a common mistake:
3(54+42)=3x5+3x2, not3 x5+ 2.

UNIT IV: NUMBERS AND NUMERALS
Chapter 4 in Dolciani, Book 7
(4 davs)

On completion of Unit IV, the student should be able to

change Roman and Egyptian numerals to decimal numerals and decimal numerals
to Roman and Egyptian numerals

write, if possible, any whole number in the form an, where a is a whole
number and n is a counting number, and vice versa

write numerals in any base in expanded notation
write a numeral in a base other than ten as a base ten numeral

write a base ten numeral as a numeral in any given base

TOPICS PAGE COMMENTS AND SUGGESTIONS
Primitive Numbers 104 Students should not be expected to memorize chaxt
y (Optional) on page 105.
Roman Numerals 107 Emphasize the principle of multiplication on page
(Optional) 109. The students probably have not seen it
before.
Exponents and Powers 112 Be sure the students know that

23 = 2 x 2 x 2 and not: 2 x 3.

- ERIC
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UNIT IV (CONTINUED)

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

{continued)

Base-Two Numeration

Decimal Numerals

Numerals in Other
: Place~Value Systems
(Optional)-

Y

e

bl Gt cah
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Exponents and Powers

112

115

120

124

Students may be ablS to guess the simple numeral
corresponding to 10°. Do not discourage this
guessing! Extending ideas is most important in
mathematics. '

Some additional problems you may give students:

l. Find two different numbers x and y, so that
xY = v¥. (Answer: x = 2, y=4.)

2. What number is 223? (Answer: 28 = 256.)
3. Pind n so that 43 = on, (Answer: n = 6.)

See TM, page 18, for some examples of "bicimal"
fractions in case some students ask about them.

Students who wish to read more about the use of
base~-two numerals in digital computers should
be referred to the discussion on computing in
the Life Science Library book, Mathematics.

Mention that base-eight (octal) numbers are also
used in computers.

Point out to the students that a decimal numeral
need not have a decimal point.

An interesting point is described on page 19 in
the TM concerning American and British termi-
nclogy for numerals over one million.

See T™, page 20, for a different method of con-
verting base ten numerals to numerals in other
bases.



UNIT V:

AT.GORITHMS OF ARITHMETIC

Chapter 5 in Dolciani, Book 7

(4 days)

On completion of Unit V, the student should be able to

simplify, using the appropriate algorithms, expressions involving decimal
numerals or numerals in different bases

write the sum of two differences corresponding to a given difference of
two sums involving whole numbers, or vice versa

show a complete check of the results of simplification of an expression
involving multiplication or division.

TOPICS PAGE

COMMENTS AND SUGGESTIONS

The 2ddition Algorithm 138

The Subtraction 144
Algorithm ’

The Multiplication 149
Algorithm

ERIC

Aruitoxt provided by Eic:

Much of the material, with the exception of oper-
ating in different bases, in this unit will be
review for your students. If you skipped the
sections listed as optional in the previous unit,
you will want to assign only the reading and
problems which concern arithmetic algorithms for
decimal numerals. Stress the whys of the algo-
rithms throughout.

Pupils have dAifficulty with addition problems in
other bases. Treat these problems with a light
touch. Caution students that two numerals must
be in the same base before they can be added to-
gether.

Bright students may be fascinated, as well as
frustrated, by this classic test of understanding
of the addition algorithm.
SEND
+ MORE
MONEY

Here the task is to replace each letter with a
digit so that no two letters represent the same
digit. :

Some automatic calculators work on the principle
of Mr. Sand'ss computer.



UNIT V (CONTINUED)

TOPICS - PAGE

COMMENTS AND SUGGESTIONS

The Multiplication 149
Algorithm (Continued)

The Division 155
Algorithm

ERIC

Aruitoxt provided by Eic:

Multiplying in bases other than 10 will be diffi-
cult for most students. Be sure they realize
that two numerals must ba in the same base be-—
fore they can be multiplied together.

For variety you may want to ask students to f£ill
in each blank with a digit so that the answers
are correct. - - -

- - X 9 9 9 9 9
3 -3 4 4 7 - - - 4 2 2 - -

Provide some work with crytography if more
drill or motivation is needed for any or all of
the four algorithms.

Again, dividing in bases other than 10 will be
hard for many students.

Since much planned practicé is reqguired to rein-
force and maintain skills required, daily 5 to
10 minute computation drills may be extremely
beneficial to your students. The advantage of
broviding this practice session at the beginning
of class period is that it will encourage pupils
to start work without delay. Each teacher will
wish to tailor his own daily computation review
to the requirements of his pupils. Types of ex-
ercises should vary from day to day.

10



UNIT VI: SETS AND GEOMETRY
Chapter € in Dolciani, Book 7

(7 days)

On completion of Unit VI, théiStuaeﬁtrshbuld_be able to

select names, numbers, and phrases from a list and insert them correctly
in incomplete sentences relating to the terms and geometric properties
discussed in this unit

classify given geometric sets as either infinite, finite but not empty,

or empty

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

Points and Space

O

ERIC

Aruitoxt provided by Eic:

1l6&

Even your accelerated students will find many
new concepts in this unit. Nevertheless, try to
cover a section per day. Help students extend,
generalize, and apply the ideas described wher-
ever possible.

Psychomotor activicies are essential to the com-
prehension of geometric concepts. You will no-
tice the profusion of illustrations in this unit,
but total reliance on these planar illustrations
of spatial ideas often frustrates the learning
process. Individual student "geometry kits"
consisting of several sheets of stiff paper or
cardboard and straws or dowels will suffice.
After an informal treatment of the Euclidean con-
cepts presented in the unit, students should
demonstrate with cardboard and dowels geometric
situations~-such as the possible intersections
of parallel planes and a line. The "kits" can
be retained for use during discussions of the
geometric properties outlined in this unit.

If a figﬁfe is a subset of space, is the set con-
taining all points in space a figure? And what
of the set containing no points?

An. additional thought problem: Arrénge ten dots
in five rows with four in each row. Answer:

11

oo 33



SRR T R

UNIT VI (CONTINUED)

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

Lines

174

tthat does "determine" mean? Replacement with
the more familiaxr and - descriptive "locate" might
be appropriate.

Mention that aqt the very least two points deter-
mine (or locate) a line in space.

Warn students that it is agreed to use the symbol
€, not the symbol < to say that a point lies on
a line, .

Your students may discover (It's rather unlikely
you say?) an interesting phenomenon concerniang
nonplanar figures such as those shown in Exercises
14, 17, 18, 20, 21, and 22 on pbages 180-181.

The following table illustrates this phenomenon.

Points JLines

4 6
5 10
6 15
7 21
8 28

Have students look for a pattern. How many lines
are determined by a ten-cornered nonplanar figure?

Also note the example on paye 180, Students are
directed to identify all lines determined by
corner points. Emphasize that this means iden-

ifying even those lines not shown (for instance,
DB in the example).

Extra problems you may wish to give your class:

How many lines would you get from five points if
no three of them were on the same line?

Draw four line sSegments, without lifting your

pencil, so that each dot lies on one of the
segments,

. . . Answer:

12

34
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UNIT VI (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Planes 182 Explain carefully the directions accompanying
the written exercises on page 185.

Common errors: R < P instead of Re P; L € P
instead of £ < P. Tell students that it has
been agreed to use the symbol € when speaking of
a point contained in a plane and to use the sym-
bol < when referring to a line 1lying in a plane.

An additional guestion you may pose:

How many planes are determined by five points?
(Answer: 10)

Determining Planes 186 Again, the more familiar "locate" may be desired
in place of "determine."

Do Exercises 9-16 on page 190 before assigning
them to students.

Intersections of Lines 192 Note the error in the illustration on page 194.
and Planes Plane Z is denoted by the symbol "T".

Do not assign the written exercises on pages 196
and 197 for homework. Invariably, students have

difficulty drawing good three-dimensional sketches.

Common errors to watch for:

N
v

Plane A n Plane B = £ Plane 4 Jf %
Plane 4 n & = @.

Extending Your 197 Remind students that Exercises 1-12 on pages

Vocabulary 202 and 203 require identification of lines de-
termined by points even though the lines are not
drawn.

Another reminder: Lower case italicized letters
denote lines and script letters denote planes.

Ask students to discuss the existence or non-
existance of skew planes.

13
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UNIT VII: NUMBER THEORY
Chapter 7 in Dolciani, Book 7
(8 days) :

On completion of Unit VII, the student should be able to

identify the partial quotient and remainder, if there is one, in division,
problems of the form a/b, where a is a whole number and b is a counting
number of less than four digits o

classify a giveh number as prime or composite and odd or even

identify by roster the set of all divisors of a given whole number

state whether given whole numbers are divisible by 2, 3, 4, 5, 9, and/or
10, by using the corresponding divisibility tests

write the prime factorization of a given whole number

identify the GCF of a given pair of whole numbers by using the roster
method

write the set of all factors of a given whole number hsing the prime fac-
torization of the number

identify the LCM of a given pair of whole numbers

TOPICS PAGE COMMENTS AND SUGGESTIONS
Extending the 212 As an application, you may wish to lead students
Division Algorithm to the discovery that the square of an odd num-

ber when divided by 8 leaves 1 as a remainder.

Also, you may want to lead students to the dis-
covery that the square of a number is either
divisible by 4 or leaves the remainder 1 when
divided by 4.

As an additional problem, you might ask students
to find digits to replace the letters so that a
correct division problem will result.

b b
a) bcec (Answer: a = 9, b=1, ¢ = 0).

a

b ¢

a

b

14



UNIT VII (CONTINUED)

: TOPICS PAGE COMMENTS AND SUGGESTIONS

% Prime Numbers 216 Stress that there is no largest prime. Some
students may be able to figure out why this is
true.

Emphasize that 1 is not considered a prime since
it is divisible by itself only and since other-
wise there would be no unigque prime factorization
of natural numbers. For example, if 1 were con-
sidered prime, we would have
6=3x2=3x2x1=23zx2x12, etc.

Students often confuse prime numbe “th odd
numbers. Stress that all primes e 2 2 are
odd, but that the reverse is definitely not true.
That is, all odd numbers are not prime.

Using Divisibility 221 You.may wish to lead students to the discovery
Tests that the last digits in the sgquare of any number
must be 0, 1, 4, 5, 6, or ©.

The following problem will give students a chance
to use reasoning involving their knowledge of
tests of divisibility and prime numbers. Each
letter names a prime number. ‘

a *° k- c= 1001. Find a, b, and c.
(Answer: 7, 11, 13)

Developing 227

Divisibility Tests

(Optional)

Prime Factorization 231 Emphasize that a systematic approach to testing
the primes in increasing order makes finding
prime factors easier.

Stress that each natural number has only one
prime factorization.
| Greatest Common ' 235 You may wish to point out that finding the GCF

Factor of three numbers is an example of a ternary
operation.

Stress that two or more whole numbers may have
many common factors, but only one greatest com-
mon factor.

15

‘ 37
“\\.\.-‘ o




UNIT VII {CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

?
g Greatest Common 235 Emphasize that two prime numbers are relatively
! Factor (Continued) prime, and that two numbers, not necessarily

prime, may also be relatively prime. An example
is 49 and 24: GCPF (49,24) = 1.

An additional problem:

12 was called an abundant number by Greek mathe-
‘ maticians, because the sum of its factors is

e greater than 12 + 12,

; l +2+3+4+ 6+ 12 > 12.

i 12 is the smallest abundant number. What are
the next two abundant numbers?

; Euclidean Algorithm 240 Emphasize the generality of this method.
(Optional)
Tell students that this method may be used to
check the results obtained when using the roster
method. oOutline the proof of this method, given
on page 30 of the TM, for superior students.

Least Common: Multiple 241 The generalization in Exercise 21, page 245, may

i be of interest even to the slower average student:
; GCF (a,b) x LCM (a,b) = a x b, where a and b are

i whole numbers.

5 This property will help students check their work
: or to find the GCF of two numbers given the LCM
(or vice versa).

16
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UNIT VIII: LINE AND ANGLE RELATIONSHIPS
Chapter 8 in Dolciani, Book 7

(6 days)

On completion of Unit VIII, the student should be able to

identify from a diagram collinear, equal, opposite, parallel, skew, and

coplanar rays

identify from a diagram an angle, the interior of an angle, the exterior of
an angle, adjacent angles,

and vertical angles

match, with its definition, each of the entries in the wvocabulary and
spelling list at the end of the chapter

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

Separating a Line

Line Segments

Separations: Plane
and Space

Congruent Segments
and Angles

O

ERIC
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252

257

262

273

o

The use of visual aids will be quite helpful in
this chapter. Try to make them big enough for
all to see. It may even help for all students

to touch the geometric models. As a project,

let some students make the models. Board work
and student participation will be very useful in
this chapter, also. Excellent models may be made
easily and cheaply using transparent or colored
lightweight plastic and masking tape.

Stress that‘ﬁ=‘§z AB = BA, but Q# E_A>.

As an extension of the concept of a plane separ-
ating space into three sets, you might ask stu-
dents to name two other types of space figures
that separate space into three sets. (Some pos-
sible answers: spheres, rectangular solids.)

Stress the difference between "equal" and
"congruent."

739
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UNIT

IX: COORDINATE SYSTEMS ON A LINE
Chapter 9 in Dolciani, Book 7

(6 days)

On completion of Unit IX, the student should be able to

graph a given number or a given set of numbers on a number line

state the coordinates of given points.on a given number line using frac-
tions if necessary

state the addition, subtraction, nultiplication, or division fact pictured
in a given number line diagram, and vice versa

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

Numbers and Points
on a Line

Picturing Number
Operations on a Line

Using Coordinates in
Problem Solving

Midpoint'Coordinates

.Other Division Point
Coordinates

290

294

301

305

312

Much of this section will be a review.

It should be emphasized that any pair of points
may be used as endpoints for a unit segment, and
that students should choose such points for
their own convenience, depending upon what they
want to show.:

Be certain to assign C exercises.
Caution students that when they are asked to list

or graph numbers between two given numbers, a and
b, they should not include a and b.

- Muach of this section will be review. Proceed

rapidly.

Even superior students have difficulty under-
standing the importance of the methods introduced
in this section. Emphasize that using ggordinates
to solve problems is not always the moéiiefficient
or straight-forward method, but give ex@mples in
which coordinates help to clarify the problem.

Spend more time individually with students doing
the procedure on page 306.

The lesson on page 312 will be a good change of
pace.

Note that the third entry in the Chapter Summary
may confuse the students. The second sentence
will not hold true when operations involving
integers are discussed.

18

40



T AT

UNIT X: FRACTIONS AND RATIONAL NUMBERS
Chapter 10 in Dolciani, Book 7
(6 days)

%' On completion of Unit X, the student should be able to

identify from a list of expressions those that do not represent rational
numbers

reduce given common fractions to lowest terms

state in lowest terms the improper fraction equal to a given mixed numeral
and vice versa

name the LCD of a given set of fractions and use it to state the fractions
equal to the given fractions

simplify given expressions by naming equivalent sums, dlfferences, pro-
ducts, and quotierts of fractions aand/or mixed numerals

illustrate simple fractional equations involving either addition, subtrac-
tion, multiplication, or division by means of a number line diagram

identify the fraction that names the greater number in given pairs of
fractions

write an equation based on the rational-number facts stated in a given
story problem and solve the equation

TR e AR P e S T

L

TOPICS PAGE COMMENTS AND SUGGESTIONS

Most of your students will find this unit a re-
view. Again, a short pretest is suggested to
determine just how much work the students need.
Throughout the chapter emphasize the whys and
the structure of the positive rational number
system, as well as the mechanics of operations
with fractions.

Basic Laws of Rational 326 See the TM, pages 36-43, before proceeding with
Numbers the unit. Note that "rationals" will be non-
negative rationals.

The need for numbers other than whole numbers is
not explicitly stated. Once the student notes
that the set of whole numbers is not closed un-
der division, the establishment of rational num-
; - bers will follow easily. See S.M.S.G.'s

y Introduction to Secondary School lMithematics,

: Volume I, for further guidelines.

1
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UNIT X (CONTINUED)

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

Basic Laws of Rational
Numbers (continued)

Simplifying Fractions

Adding and Subtracting
Rational Numbers

Using Common
Denominators

326

330

336

341

The text attempts to! extend the properties of
whole numbers to the fractions by examples such
as the following: "Just as

3+5=5+ 3, so is 1/2 + 2/3 =2/3 + 1/2."

This treatment is unconvincing, if the student
cannot simplify the fractional expressions. A
satisfactory substitution might be: "Just as
3+5=5+ 3, so is 3/6 + 8/2 = 8/2 + 3/6."

Review the pitfall in the quotient a/b, where
b = 0. (See page 87). On page 39 of the TM,
see the remarks regarding "cancellation."

Some students may know an alternate procedure
for adding and subtracting . two fractions with
different denominators, namely,

ayc_adt be
b T a bd
As a special case,

_ad t ¢
d

+

a = , when b = 1.

a

This equation may be developed later in the
mixed numeral-improper fraction conversion dis-
cussion.

Remind students of the order implied by paren-
theses.

Review the procedure for identifying the LCM for
sets of two and three numbers before assigning
exercises.

Two additional problems you might give:

Fill in the missing squares so that each row,

‘column, and the two diagonals add up to the same’

rational number for each of a and b.

(a) * Answers (b)

1 11 7 1 1
2 6 &3 S| 67 117
1 5 3 1 1 1

12 12 \o! 123 » 23 2

2 1 L1 3 3
3 3 2 32+ 10> 82

20



UNIT X (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

';i
£
{
¥
1
b

Using Common Denomina- 341 Find the first four sums. Use the resulting
tors (continued) pattern to find the fifth sum.

— + —— = ? (Answer: %)

+ + = ? (Answer: %—)

? + + + = ? {(Answer:

ul|

5
1-2 * 2:3 + 3.4 V2.5 * 5.6 ? (Answer: G )

1 1 a1 ’ 1 99
[P—— ————— "D - ———
1.2 T 237327 * 99,100 = ° (Amswer: J45)

Using Mixed Numerals 345 Use the difference-sum property to simplify
24 - 15 before executing the more complex
11 2/5 - 4 9/10. (See Example 3, page 347.)

Multiplying Rational 349 No, Virginia, there iz no unigue reciprocal for O.
Numbers
Remind students that products should be reduced
to lowest sums.

You may want to challenge your pupils with the
following problems, which involve reciprocals.

3 l. Two numbers are reciprocals of each other.
One of these numbers is four times as large
as the other. Determine both numbers.
(Answer: 1/2, 2)

2. If ax =Db and by = a, and a # 0, b # 0, are
x and y reciprocals? Why or why not?

Dividing Rational 354 Note that
Numbers

s and are equivalent.

Qo

2 x
b

ala

a
b

aja|o|e

Stress that division of positive rationals is
neither commutative, nor associative.

21
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: UNIT X (CONTINUED)

TOPICS ~ PAGE _ COMMENTS . AND SUGGESTIONS
Dividing Rational 354 Two function rules for your students to guess:
Numbers {continued) :

- A | 0O | AT
3 | 4/3 . 5/6 [ 1
3 1/4 13/9 4/7 | 24/35
2/5 8/45 10 § 12
18/11 8/11 2 2/317z
6/7 ? ? ] 27740
Answer: LD =4 ¢ 9/4 or inswer: Tl=4 - 6/5 or
FANEIRV4°) D i 5/6
Comparing Rational 354 As an application cof the concepts in this chapter,
Numbers you may wish to give the following problem:
< = O ' >
| 19 A B 2L
2 2

; " Pind the lowest-terms  fraction for each point A

and B.
{(Answer: A=-5—9, B=6—]6'-

s )

22




UNIT XI: DECIMALS FOR RATIONAL NUMBERS
Chapter 11 in Dolciani, Book 7
(5 days)

-

On completion of Unit XI, the student should be able to

b .
write numerals in the form a 1on, where a and b are whole numbers and n
is a counting number, in decimal notation and vice versa

il -
write numerals written in expanded notation as decimals and vice versa

arrange in ascending (or descending) order a given list ~f decimals

simplify expressions involving addition, subtraction, multiplication, and/
or division of positive decimals or of positive decimals and fractions

round a given positive decimal to a specified decimal place

write the common fraction in lowest terms that names a given positive
terminating decimal .-

write the ‘terminating or the repeating decimal that names a fraction

TOPICS . PAGE COMMENTS AND SUGGESTIONS

Most of your students wili have had an introduc-
tion to decimals in elementary school, where
place value concepts and cperations with simple
decimals are usually ccvered. Pretest your class
to determine just where it stands.

Decimal Numerals 372 Stress that a number need not have a decimal

O

ERIC

Aruitoxt provided by Eic:

point to be called a decimal. For instance, 53
is a decimal since it is in bazse 10. However,
53.0 is expressed in decimal notation.

As motivation, help students to realize the many
situations in real life in which decimals occur.
Some examples are batting averages, mileages
shown on an odometer, and amounts of money writ-
ten in dollars and cents.

You might ask your students this question:

What is the greatest amount of money you can have
(using pennies, nickels, dimes, quarters. and
half dollars) and still not be able to give some-

' one change for a dollar? (Answer: $1.19; 1 half
dollar, 1 quarter, 4 dimes, and 4 pennies, or 1
quarter, 9 dimes, 4 pennies.)

23
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UNIT XI (CONTINUED)

TOPICS

COMMENTS AND SUGGESTIONS

Decimals and Order

Algorithms for
Addition and Sub-
traction’

Approximations

Renaming Decimals
and Practions

Expand on the statement in the text that says
decimals may be compared by just looking at them.
Tell students that to do this they must find the
first corresponding place in the decimal numerals
in which the digit differs and then make a deci-
sion. For instance, 54.712 < 54,723 since 1 < 2
in the hundredths place.

Students will need more practice than given in
the text on problems involving the simplification
of expressions involving both decimals and frac-
tions, such as 1/2 + 0.45.

Tell students that the symbol "&" is also used

to mean "approximately equal to." Stress that

"rounding to one decimal place" is the same as

rounding to the nearest tenth, "rounding to two
decimal places" is the same as rounding to the

nearest hundredth, and so on.

Point out to students the special problem arising
when the number to be rounded is exactly half-
way between two numbers. Tell them it is arbi-
trarily agreed in this book to "round up" when
this is the case, that is, 12.5 to 13, instead of
12. Some Books, however, agree to "round dcwn"
or to choose the decimal whose last digit is even.

Here is a rule you may wish to have students
guess. (It involves a knowledge of rounding and
of base-two numerals.)

X Y
.75 1
2.1 10
2.81 11
5.875 110
15.3 1111
15.5 10000
13.4 1101

Be sure students realize that in the process of
converting common fractions to decimal numerals
they are multiplying by convenient forms of 1.
For instance, 1/2 x 5/5 = 5/10 = 0.5. The form
of 1 here is 5/5. '

24
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UNIT XI (CONTINUED)

TOPICS ' PAGE COMMENTS AND SUGGESTIONS

Terminating and 389 Students may be tempted to write 0.681381 instead
Repeating Decimals of 0.681. Tell them that it is conventional to

Place a bar, often called a vinculum, over the
smallest repeating block.

The Multiplication 393 Urge students to check their answers for reason-
Algorithm ableness by using rounding.

The Division 397 Again, urge stufents to check their answers for
Algorithm reasonableness by using rounding.

UNIT XII: MEASUREMENT AND GEOMETRY
Chapter 12 in Dolciani, Book 7
(9 days)
On completion of Unit XII, the student should be able to

find the measure of a givsn line sedgment using a ruler
find the measure of a given angle using a protractor
classify a polygon, bbth from a given diagram and from a given description,
as either a triangle, a certain type of guadrilateral, a pentagon, a hexa-

gon, an cctagon, or a decagon

; classifj%g given triangle as scalene, isosceles, or equilateral and as
' acute, right, or obtuse

find the perimeter of a polygon, given the measure of each side

find the circumference of a circle, given either the diameter or radius of
the circle

find the measure of each side of a regular polygon, given the perimeter

find the area of a rectangle, a parallelcgram, a triangle, a trapezoid, and
a circle, given appropriate measurements

find the volume and surface area of a rectangular prism, given appropriate
measurements

find the measure of the complement and supplement of an angle, given the
weagsure of the angle

£find the measure of the third angle of a triangle, given the measure of the
other twe angles

o 25
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UNIT XII {CONTINUED)

TOPICS PAGE - COMMENTS AND SUGGESTIONS

There is a lot of new material in this unit, but
attempt to complete a section per day.

‘Length and Perimeter 410 See TM, page 47.

Have students find perimeters of irregular shapes
such as: ) 2

1

pA

2

2

Measuring Segments 417 If possible, have students measure large segments
such as the length of a block, a building, or a
parking lot. They will realize that measurement
is an approximation when they compare their results.

Angle Measurement 423 Most students have spent very little time using
o a protractor. Therefore, you may want to prepare
worksheets to give the students extra practice.

; Triangles and 431 Point out the relationships between a square, a
Quadrilaterals parallelogram, and a rhombus. Ask questions
such as, "Is a sguare a rhombus?" Is a rhombus

a square?"

o s rn oo e

To apply the concepts in this section you might
give students problems of the following type:

! ' Pind the measures of angles d, e, f..

Answer: m° L da = 45°
m°/ e = 25°
m°/Z f = 95°

o 26
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UNIT XII (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS
Triangles and Quadri- 431 Here is another extra problem you may wish to
laterals (continued) give the class:

How many triangles?

Answer: 13

Area 437 Have students draw geometric figures on graph
paper and count the squares to find the area of
the figure. This may lead students to discover
the definitions for areas of rectangles, paral-
lograms, triangles, and trapezoids.

You may also find geoboards of great value in
this section.

Have students find areas of unusual regions, such
as the shaded regio.n below.

qn i
i LW
€ 3'9e-3Ly
Circles: Circumfer- 444 As a homework assignment you may wish to have

ence and Area each student measure the circumference C and
< diameter d of at least one circular object at
home and then find the decimal «orresponding to
the ratio C/d. The next day have the students
compare their results.

You may wish to develop the concept of pi more
carefully. R
Students will enjoy aprlying the ideas in the
section to finding areas of regions such as those
below. 1

; 20"
Find area 4

of shaded £

.. : region

PRSI —
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UNIT XII (CONTINUED)

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

Right Angles in Space

Rectangular Prisms:
Volumes and Surface
Areas

O

ERIC

Aruitoxt provided by Eric

448

454

The ideas in this section will be more clear to
students if geometric models are used. Students
may have difficulty in drawing the diagrams re-
quired in the exercises.

You may f£ind cuisenaire rods useful here.

Attempt to give students unusual volume and sur-
face area problems. Examples:

Eight cubes of volume 1 cubic inch are to be
joined face to face somehow. How can they be
placed so that the least surface is exposed? \
¥ind the surface area if three cubes in the

tigure have sides 1 inch long.

(Answer: 14 square inches)

28
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UNIT XIII: PERCENTAGE AND STATISTICS
Chapter 13 in Dolciani, Book 7
(4 days) :

On completion of Unit XIII, the student should be able to

write a ratio using a division sign %, a ratio sign :, a fraction, and a
decimal

simplify a given expression involving percents
find the missing term in a given proportion

given either a decimal, a common fraction, or a percent, write equivalents
to the given numeral in ti.e two forms not given

set up a proportion to solve word problems involving rates

TOPICS PAGE COMMENTS AND SUGGESTIONS

The last four sections of this chapter are op-
tional. You may cover them if time permits.

Students will have had a short introduction to
Percents in elementary school. However, they
will find many challenging problems in this
chapter.

Ratio and Proportiorn 464 Notice that there are no oral exercises in this
chapter. You may want to make worksheets to
give students extra practice.

A discussion of the rule of three might create
interest. See TM, page 52 (13-1).

You might want to discuss the Golden Ratio which
is 1:1.618. You will find students fascinated

by the omnipresence of the ratio in art, in
nature, and in mathematics. Three excellent
references: Mathematics, part of the Life Science
Library; The Golden Measure, part of S.M.S.G.'s
Reprint Series; and The Second Scientific Americar.
Book of Mathematical Puzzles and Diversions, by
Martin Gardner.

Ratio and Percent 468 The importance of estimating and making plausible
guesses for a problem should ke emphasized. Pick
an incerrect answer to a simple sample problem to
focus attention upon how absurd some answers may
be. Pupils should avoid falling into the habit
of being satisfied with any result they obtain.

o 29
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UNIT XIII (CONTINUED)

TOPICS PAGE

COMMENTS AND SUGGESTIONS

Percents and Percenta- 473
ges

Percent in Banking 477
and Buying

Percents and Graphs 481
: Bar and Broken-Line 484
. Graphs
é Frequency Distr:bu- 490
) tions

St e

ERIC

R
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Students should be told that percent freguently
appears as two words, per cent, while percentage
is always a single word.

Students may be surprised at answers to prob--

. lems of the following iype. Have them attempt

to explain the results.

"On November 1 charles weighed 125 pounds .

During that month his weight decreased by 10%,
but during December his weight increased by

10%. what did he weigh on January 1? what

did he weigh on January 1 if his weight increased
10% during November and decreased 10% during
December?

Optional ]

Have students find articles in newspapers and
magazines for oral presentation and discussion,
if you discuss this section.

Optional

Optional

Optional

Spend considerable time discussing the vocabu-
lary on page 491, if you cover this section.

30
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UNIT XIV: THE SET OF INTEGERS
Chapter 14 in Dolciani, Book 7
(6 days)
On completion of Unit XIV, the student should be able to

locate any integer on the number line
name thevopposite of a given integer
list a given set of integers in ascending or descending order
express a given difference of integers as a sum of integers

picture the sum or difference of any two integers in a number-line diagram

simplify expressions involving.addition, subtraction, multiplication, and/
Oor division of integers

solve word problems involving addition, subtraction, multiplication, and/
or division of integers

TOPICS PAGE COMMENTS AND SUGGESTIONS

Throughout this chapter emphasize the whys of
operating with integers.

Negative Numbers As 500 Stress that O is neither positive nor negative
Coordinates and that the opposite of 0 is O.

E¥plain to students that the raised sign is used
in the notation for negative numbers to distin-
guish it from the sign for subtraction.

You may want to give students additional work
on vertical number lines.

You might ask questions such as: "what is the
opposite of the opposite of 32" and "What is
the opposite of the opposite of -72"

Adding Integers 504 Students may find adding on the number line more

clear if two arrows are used. That is,

-2 #1 = -1 could be pictured:
—>
o
< ,

p S

N -2 -1 0 1 2 7

31
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UNIT XiV (CONTINUED)

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

Subtracting Integers

Multiplying Integers

509

513

Emphasize the ever-present relationship between
addition and subtraction.

Students may prefer to use two arrows to show
subtraction on the number line. For instance,
-2 - =3 = 1 could be pictured as:

4

N,
L

-4 -3 -2 -1 0 1 2 3 4 5

Stress that "+" and "x" are equivalent symbols
for multiplication.

You may wish to "justify" the statements on
pages 515-516 by constructing a multiplication
table and having the students fill in the table
by using what they already know about arithmetic
and by looking for patterns.

x|]-2 -1 0 1 2
2 0

-1 0

o0j 0 0 o 0 o
1 o1 2
2 0 2 4

The blocked-off cells are readily filled by the
student's knowledge of arithmetic. For instance,
the 2 column may be filled in by noting that as
one moves up, each number is two less than the
number below:

-4
-2

-2
=2

o
-2

2
-2

4

Fill in the other cells with the students using
similar reasoning, and also the commutative
property. Then generalize.

32
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UNIT XIV (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS
Multiplying Integers 513  Two puzzles you may wish to give your students
(continued) for extra practice:

Arrange fine ones (1) and four negative ones (-1)
in the nine sguares so that the product of the
numbers in each row, each column, and the two
diagonals is 1.

Arrange four ones and five negative ones in the
nine squares so that the product of the numbers

in each row, each column, and the two diagonals
is ~-1.

Dividing Integers 518 Help students to make generalizations for divi-
sion of integers like the generalizations for
multiplication of integers on pages 515-516.

Emphasize the recurring relation between multi-
plication and division.

Use counterexamples to emphasize that division
of integers is neither associative nor commuta-

tive.
- 33
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UNIT XV: RATIONAL NUMBERS
Chapter 1 in Doelciani, Book 8
(5 days)

Cn completion of Unit XV, the student should be able to

properly place a positive or negative rational number relative to two given
points on a number line '
show with a Venn diagram and by the roster method the 1.:ion and intersecticn

of the sets of positive, negative, nonpositive, and nonnegative rational
numbers

name and define the opposite of any given rational number

TOPICS PAGE COMMENTS AND SUGGESTIONS

The majority of your students will know most of
the material in this unit, so you can probably
plan to proceed rapidly. :

Negative Numbers 2 The comments in the TM are quite explicit and
' should be of sufficient help in teaching this
section.
Sets of Numbers 6 Except for set builder notation, much of this
section will be review.
Opposites 0f Numbers 14
Order 17 Many students will have trouble placing the cor-
y rect sign (< or >) between two negative numbers.
Arrows on the Number 21 It is helpful if the students think of "absolute
Line value" as being the number of units away from

the origin on a number line.

Even some of your bright students will have a
difficult time understanding why -n might stand
for a positive number. This idea is essential
to understanding of the formal definition of
absolute value which is given in algebra.

Ask your students to explain why or why not for
any integer n,|ni= n.

34
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UNIT XV {(CONTINUED)

TOPICS PAGE R COMMENTS AND SUGGESTIONS
Arrows on the Number 21 You might want to have your pupils guess the fol-
Line (continued) lowing rule, which involves the absolute value.

x b4
1 2 *
-1 2
¢l 1 )
1/2 11/2
-1/2 11/2
-12 13 ’
58 | 59 (Puswer: y = [x| + 1)

UNIT XVI:

ADDITION AND SUBTRACTION OF RATTONAL NUMBERS
Chapter 2 in Dolciani, Book 8
(6 days)

On completion of Unit XVI, the student should be able to

graph on a number line the sum or difference of two given rational numbers

write a mixed numeral in the form a/b, where a and b are integers, b # 0,

and vice versa

write the absolute value of a given rational number

write another fractional name and decimal name for a given fractional

number

write the sum or difference of any two rational numbers

write the generalizations for the closure property of addition, commutative
Property of addition, associative property of addition, additive identity,
and thz additive inverse property

match, from a list of numerical expressions, each of the above properties

write the generalization a - b = a + (-b) and change given subtraction
problems to equivalent addition problems

TOPICS

PAGE COMMENTS AND SUGGESTIONS

Sums of Nonnegative
Rational Numbers

ERIC

Aruitoxt provided by Eic:

32 This section is a review of material in Chapter
i0, Book 7.
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UNIT XVI (CONTINUED)

COMMENTS AND SUGGESTIONS

TOPICS PAGE
Sums of Negative 37
Numbers
Sums of Rational 41

Numbers in General

Properties of Addition 45

Subtraction of 51
Rational Numbers

Students tend to have great difficulty with the
concept of absolute value. The important thing
is that the students learn to add signed numbers.
The concept of absolute value is only one means
for improving this skill. If the students can
form the necessary generalizations on their own,
this is sufficient.

You might ask students to show by counterexample
why it is not true for any rational numbers a and
b that |a + b| = |a| + |bT.

A problem applying the ideas in this section:
/x + 1/y + 1/z = 1.

X, Y, and z are different whole numbers. Find
them. .

The closure property may éive your students some
trouble.

Be certain to assign the exercises in part C.

Stress the fact th=+ a - b = a + {(=b) and that
each subtraction p.ublem shouid first be changed
to an equivalent addition problem before a
solutioneis attempted. -

Even the brighter students may be surprised that
subtracting a negative number is the same as
adding the additive inverse of the number.
Stress this fact.

36



UNIT XVII: MULTIPLICATION AND DIVISION OF RATIONAL NUMBERS
Chapter 3 in Dolciani, Book 8
(4 days)
On completion of Unit XVII the student should be able to
give the sign of the product of any two rational numbers by ianection

find the product of two or more rational numbers

ratch the properties of multiplication with statements illustrating these
properties

give the sign of the quotient of any two raticnal numbers by inspection
find the quotient 6f any two rational numbers by inspection

find the quotient of two rational numbers

TOPICS PAGEﬁ COMMENTS AND SUGGESTIONS
The Product of a 62 Use the concept of multiplication as repeated
Rational Number and a addition to lead into the rules for the product
Nonnegative Rational of a rational number and a nonnegative rational.
Number

Be certain students realize the reasons why they
may use "slant-bars" in the process of multiply-
ing »r dividing rational numbers.

The Product of Two 65 The table approach on page 66 is excellent.
Negative Rational '
Numbers Might use "Friend of a Friend" as shown in

Algebra 1-2 guide on page 20.

Properties of 68 The book's discussion will have to be expanded.
Multiplication

Even superior students will need plenty of
practice with problems such as the following,
which involve the distributive property:

2/3 (-1/2 + 5/6) = ?

Division of Rational Y3 You may wish to discuss the properties of
Numbers division of rational numbers with the students.

Some other problems involving division of rational
numbers:

12/10 is how many times as large as 12/100?

4/7 is how many times as large as 7/4?

37
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UNIT XVIII: GEOMETRIC FIGURES N THE PLANE
Chapter 4 in Dolciani, Book 8
(3 days)

On completion of Unit XVIII, the student should be able to
identify from a drawing: a) transversal, b) corresponding angles, c} ex-
terior angles, d) interior angles, e) supplementary angles, f) vertical

angles, g) alternate interior and exterior angles

draw all axes of symmetry for a given figure and label any point of sym-
metry the figure has

e

TOPICS PAGE COMMENTS AND SUGGESTIONS

Drawing Geometric 84 If time permits you may wish to cover the con-
Figures structions in this unit, but this knowlédge is

not essential to the algebra ccuxge for which
you are preparing students. ¥ you discuass

these constructions, it is r=acommended that the
teacher become somewhat skilied in the us& of
the blackboard compass. This may take sons prac-
tice. For instrueting the studerts in using a
protractor, use an overhead proiacetor and trans-
parencies.

In this section, stress the properties of cor-
responding and alternate interior angles formed
by a transversal and parallel lines, as well as
the properties of vertical angles and the sum Of
the measures, in degrees, of the angles of any
triangle.

Basic Constructions 92 Optional

Symmetry 98
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UNIT XIX: CONGRUENCE AND MEASUREMENT OF PLANE FIGURES
Chapter 5 in Dolciani, Book 8
(5 days)
On ccmpletion of Unit XIX, the student should be able to

state from given information whether or not two given figures are congruent
construct a figure congruent to a given figure

state the ASA, SAS, and SSS properties of congruence

list the corresponding parts of two congruent figures

identify the following from an appropriate drawing: radius, chord, diameter

find the perimeters of given polygons or closed figures composed of segments
and/or semi-circles

find the area of a given rectangular, circular, triangular, or trapezoidal
region : :

define a circle and f£ind the circumference of a circle given radius or

% diameter

E TOPICS PAGE ' COMMENTS AND SUGGESTIONS

: .

? Congruent Figures 112 Stress the fact that although a correspondence
may be set up between any two polygons of the

1 same number of sides, this correspondence will
be a congruence if sides and angles are con-
gruent.  Some time should be spent establishing
the concept of congruence of segments and angles.

Congruent Triangles 118

Constructing Congruent 124 Optional

. Triangles
See the geometry overlay notebook for sample
constructions that can be used on the overhead
projector.
Ferimeter - 132  Here is an example of a different sort of

perimeter problem you might present:

Five squares of the same size arranged in this
way have a perimeter of 20. What is the smal-
lest perimeter you can get by rearranging the

squares? (Diagram on next page)

G 61



UNIT XIX (CONTIMUED)
TOPICS

PAGE

s g et RS TR Y
STIE T

COMMENTS AND SUGGESTIONS

Perimeter (continued) 132 (Answer: 10)

Area 137

Here are two area problems which yoﬁr pupils
may enjoy:

Two squares of the same size overlap so“that the
: corner of one is at the center of the other.
i What is the area of the overlapping region?

Find the area of the shaded region if the two

small curves are semicircles and the radius of the
big circle is 14".

40
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UNI'W' XXII: PRECISION AND ACCURACY
Chapter 8 in Dolciani, Book &
(Optional)
On completion of Unit XXII, the student should be able to

write the unit measure for any given measurement
determine tiie greatest possible error for a given measurement
select the more precise of two given measures
‘determine the number of significant digits in a given measure

round off a given measurement to a given number of significant digits

find the relative error of a given measurement

TOPICS PAGE COMMENTS AND SUGGESTIONS

This entire unit is optional. If you skip it,
be certain that students are aware that measure
is only approximate.

Units of Measure and 202
Greatest Possible

Error

Signifizant Digits 208
Relative Error 212
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UNIT XXIII: DECIMAI, NUMERALS AND REAL NUMBERS
Chapter 9 in Dolciani, Book 8
{5 days)

Oon completion of Unit XXIII, the student should be able to

name a rational number corresponding to a given repeating or terminating
decimal :

name a terminating or repeating decimal corresponding to a given fraction

compare the size of two given numbers in both decimal and fractional nota-
tion

name a rational and an irrational number between two given numbers
graph a given set of real numbers

use set-builder notation to name the set of real numbers on a given graph

TOPICS PAGE COMMENTS AND SUGGESTIONS

The majority of this section is a review of
material in Chapter 11, Book 7. Cover it rapidly.

Decimal Numerals for 224 Stress that the "vinculum"_is only over the repe-

Rational. Numbers ~ tend. Note that 2.45 = 2.4545 but that 2.45 is
simpler.

Rational Numbers 229 The process discussed will be difficult for some

Named by Repeating _ stadents.

Decimal Numerals

“Real Numbers 234  You might use Venn diagrams to stress the rela-
: tionships between the real numbers, the rational
numbers, the integers, the whole numbers, and the,
natural numbers.

‘Students may not believe the statement on page
237 which says that _ .

. - 759.9 = 760.0.
Have them justify this equation by using the
process of the preceeding section. You might
ask students to generalize from this example.

Completeness and 245 Point out that density and completeness are not
Graphs equivalent.
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UNIT XXIII (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS
Completeness and 245 Warn students that a common mistake in graphing
Graphs (continued) the sets in the exercises is to forget that the

variables represent real numbers and graph
poinis, instead.

You might ask students to graph the intersections
of two sets given in set builder notation.

UNIT XXIV: OPEN NUMBER SENTENCES
Chapter 10 in Dolciani, Book 8
(5 days)

On completion of Unit XXIV, the student should be able to

write open number phrases expressing sums, differences, products, and
quotients

evaluate open number phrases when the value of the variable is known

determine truth or falsity of open number sentences in one or more varia-
bles when the values of the variables are known

solve simple equations in one unknown by inspection

write an open number sentence to express a relationship in a simple word

problem
TOPICS . . PAGE COMMENTS AND SUGGESTIONS
A mastery of the concepts in this chapter will
prove invaluable, not only in the next two units,
‘but also in algebra.
Number Phrases . 258 Students may wish to devise their own "mind
: ' : : reading games" similar to those on page 258.
Stress also the difference between "phrases"”
and "sentences." Subject and verb give a sen-
tence, as in English.
Values for Open 262

Number Phrases

45

o
L
e

65



UNIT XXIV (CONTINUED}

TOPICS. PAGE : COMMENTS AND SUGGESTIONS
v Statements and Open 266 The definitions on page 267 in the colored boxes
Number Sentences are important. They should be studied carefully.

" Be certain to assign the C exercises. You might
want to give the students more of this type,

since they will probably find the rest of the
set very easy.

ey PP T AT AT VAT N T AR S Y

Solving Equations 271 Encourage students to express answers in set
By Inspection notation {} in these exercises. It is a good
: habit to acquire as it will be used extensively
later.

UNIT XXV: SOLVING OPEN NUMBER SENTENCES
Chapter 11 in Dolciani, Book 8
{5 days)

On completion of Unit XXV, the student should be able to

i _ solve simple linear equations in one variable using the transformations
. _ listed on page 283 of the text and acceptable set notation

write the addition and multiplication properties of equality

solve and graph simple inequalities using the txansformations on page 286
in the text

; TOPICS PAGE COMMENTS AND SUGGESTIONS

Mastery of the material in this section is essen-
tial for success in algebra. Although most of
the students in the accelerated program will be
able to solve the given equations by inspection,
insist that they show their work and check it
until they feel at ease with the transformations

discussed.
Solving Equations BY 282 Most students will require a great deal of prac-
Transformations tice in just the mechanics of solving equations.

Supplementary problems can be taken from any
algebra text.
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UNIT XXV (CONTINUED)

TOPICS PAGE

COMMENTS AND SUGGESTIONS

More Abowt Variables 288
and Equations

Solving Inequalities 294

Compound Inequalities 300

Warn students that the solution sets of the
equations in the C exercises may have more than:
one member.

You might want to have the class "help" to con-
struct the following truth table to be used in
deciding whether a given compound sentence is
true or false. Let A and B stand for sentences.

A B A and B l A or B
T T T T
T P F T
F T F T
F F F F

You may wish to find the entries in the table by
using as examples both simple math compound
sentences as well as simple English compound
sentences.

Emphasize the connection between "or" sentences
and unions of sets as well as "and" sentences and
intersections of sets.
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UNIT XXVI: USING EQUATIONS
Chapter 12 in Dolciani, Book 8
(5 days) T
On completion of Unit XXVI, the student should be able to
translate word sentences into number sentences
represent two unknowns in terms of one variable

solve problems by use of an equation

so6lve percentage problems by use of an equation

TOPICS : PAGE : COMMENTS AND SUGGESTIONS

The material in this section will be difficult
even for the superior student. If a pupil has
demonstrated that he can go through the stéps

in the solution of an equation, .do not insist
that he show every step. However, have students
state for what a variable stands when solving

a word problem. Urge them to draw diagrams
wherever possible as an aid to setting up the
proper equations.

Translating Word 312 Epphasize that the members of an equation repre-

. Sentences into Num- sent numbers.

ber Sentences _
Students will have considerable trouble with age
problems and money problems.

Do the Oral Exercises very carefully with the
class.

Applying Number Sen- 3le Go through the steps of problem solving carefully.
tences in One.Variable
Again, spend considerable time on the Oral Exer-
cises with the class.

Percentage Problems 322 Use a proportion with a variable to solve per-
centage problems.

It is unlikely that many students will correctly
solve Exercise 21. It is, however, a good
problem. Be sure to assign it.



UNIT XXVII: SQUARE ROOTS: SIMILAR FIGURES
Chapter 13 in Dolciani, Book 8
(6 days)
On completion of Unit XXVII, the student shouléd be able to
find the square roots of numbers up to 1000 having rational roots
determine whether three numbers are Pythagorean triples

find the square root of any three-digit number to two decimal places

write the square root of any three-digit positive integer as the product
of the greatest possible integer and the smallest possible radical

use the Pythagorean Theorem to find the third sid« of any right triangle
of which two sides are known, and write the answer in simplified form

apply the Pythagorean Theorem to such problems as finding the diagonal of
a rec_ angle

use the idea of similar polygons to solve simple problems involving pro-
portion in measurement

identify corresponding parts of similar polygons and name the criteria for
determining similar triangles

TOPICS PAGE COMMENTS AND SUGGESTIONS
The Pythagorean 332 This propérty is the basis for most of the work
Property done in this unit on radicals. It should be

treated thoroughly. Students should receive con-
siderable practice in verifying Pythagorean
triples.

You might ask students how they would construct
a line segment with a length of ¥2 units, given
a line segment of length 2 units.

Square Roots 336 Stress breaking down radicals into prime factors
as an aid to simplification of irrational sguare
roots. If this is done properly now, future
troubles may be avoided.

Be sure that students realize that an expression
such as 3v2 is the same as v18 and vice vearsa.
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UNIT XXVII (CONTINUED)

TOPICS : PAGE . - COMMENTS AND SUGGESTICNS
Special Right 339 Students may be overwhelmed by the material in
Triangles this section. The 30°-60° right triangle dis-

cussion may prove especially difficult. Go over
the development of the formula b = av3 with the
class, asking for reasons for each step. Then
give examples to show the significance of the
results.

' Urge students to draw diagrams to help with
solutions wherever possible.

Rational Approxima- 343 In general, do not worry about finding square
tions to Square Roots roots any more accurately thnan two decimal places.

Again, stress the idea of breaking down the
radicals into simpler form.

Similar Polygons 347 Stress use of corresponding parts in solving
word problems.

Trigonometric Ratios 353 Optional as time permits.

Scale Drawings 359 Optional.

UNIT XXVIII: PYRAMIDS AND PRISMS
Chapter 14 in Dolciani, Book 8
(6 days)
On completion of Unit XXVIII, the student should be able to
define a line perpendicular to a plane
define the distance between two parallel planes
sketch three-dimensional pfisms and pyramids

identify the base, altitude, and slant height of a given polyhedron

identify from a given set of drawings, a tetrahedron, triangular and rec-
tangular prisms, parallelpiped, and oblique and regular prisms

find the surface area of a right rectangular prism, a right triangular
prism, and a regular pyramid from a given drawing
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UNIT XXVIITI (CONTINUED)

e e et - A

TOPICS : PAGE

Points, Lines, and 374
Planes in Space

Tetrahedrons and 379
Other Pyramids
Prisms 385

Surface Areas of Prisms 390
and Pyramids

volumes of Prisms and 395
Pyramids

XY
B

1,

COMMENTS AND SUGGESTIONS

Even accelerated students may be overwhelmed by
the new concepts in this unit. Do not require

memorization of the formulas. It will be much

more beneficial to students if they are taught

to find the volumes and surface areas requested
by reascaing of their own. Stress the whys of

the formulas throughout.

Students invariably have trouble drawing three-
dimensional figures. For suggestions as to how
to help them learn, see TM, pages 32-33.

When discussing a polyhedron, do not depend upon
the students' ability to picture it mentally.
The teacher should have models close at hand
throughout this section. (Plastic models may be
made easily and inexpensively.) '

Fof additional help in visualization, see the
geometry transparencies book.

In order to gain a better understanding of sur-
face areas and how the formulas are derivea, the

teacher should have the students construct models
- such as those on pages 384-385 and 389.

The emphasis should be on application of the
formulae. Students should not be expected to
memorize them. '

Many of the students will enjoy playing three-
dimensional tic-tac-toe which is described on
pages 404 and 405. Challenge them to find ways
of assuring wins. The pupils may even wish to
crganize tournaments.

51
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UNIT XXIX: CONES, CYLINDERS, AND SPHERES
Chapter 15 in Dolciani, Book 8
(5 days)
On completlcu of Unit XXIX, the student should ke able to

name .he parts of a cone, cylinder, and sphere

find the surface area and volume of a given cone, cylinder, and sphere

TOPICS PAGE COMMENTS AND SUGGESTICNS

Students should hot be expected to memorize all
formulas in this chapter. The emphasis should
be on the whys of the formulas.

Cones and Cylinders 408 Models are essential here.

Spheres: Great and 412 The use of a world globe is good.

Small Circles

Surface Area of 417 Have the students‘construci cylinders and cones
Cylinders, Cones, and to illustrate the principles of this section.
Spheres

Volumes of Cylinders, 422 Relationships between cylinder and prism,.cone
Cones, and Spheres and pyramid should be stressed and generalized.

UNIT XXX: RELATIONS, FUNCTIONS, AND GRAPHING
Chapter 16 in Dolciani, Book 8
(5 days) v
On compietion of Unit XXX,'the student.should be able to

locate on the number plane any point given by an ordered pair (x,y) .

determine by inspection in what quadrant a point named by an ordered ¥air
will be found

determine whether a given ordered-.pair determines a point which is in the
truth set of an equation in two unknowns

graph the truth set of any lirear equation in two unknowns

solve two simultaneous linear equations by graphing (optional)
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UNIT XXX (CONTINUED) -

TOPICS PAGE COMMENTS AND SUGGESTIONS

The materlal in this unit will be discussed in
more detail in the Pearson-Allen algebra text.
Treat this unit as an introduction to coordinate
geometry.-and a formulized discussion of the ex-
tremely important concept of function.

Solutions of Equations 432 Emphasize the idea of ordered pairs. The students

in Two Variables have a tendengy to ignore order, possibly as a
result of continuous exposure to the commutative
property.

Solution Sets of Open 434
Number Sentences in } §
Two Variables

Rectangular Coordinate 438 It might be interesting for the superior students

Systems to find the distance between two points on the
number plane by use of the Pythagorean Theorem.
Also, a little information on Descartes might be
of interest here.

Relations and Functions 443 You might want to give other examples of functions
from everyday life such as postage as a function
of weight and height as a function of age.

Students will need many examples to show thz :
relevance of the definition of functiorn on page s
445. Stress that each element of the domain is :
paired with only one element in tche range. You i
might ask them why y the test at the top of page

466 works. :

Graphing Linear 447 The graphs of eguations which are not linear such E
Equations : as y = x° and y = 1/x might be shown here. g
Graphing Linear . 452 Optiunal f
Inequalities . ¢
Systems of Linear - 454 Optional %
Egquations o :
§

2

%

3

§
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UNIT XXXI: PROBABILITY
Chapter 17 in Dolciani, Book 8
(Optional)

On completion of ynit XXXI, the student should be zble to

list the possible outcomes and give thz probability of each outcome of an
experiment involving "equally likely" outcomes

list the set of favorable onicomes and give the probability of one of these
occurring in an experiment

establish the odds in favor of an event knowing the probability of the
event

find the probability of E U F where E and F are mutually exclusive events

£ind the probability of E U F where E and F are events which are not mutu-
ally exclusive

examine a random sample and establish empirical probability for an event

TOPICS PAGE COMMENTS AND SUGGESTIONS

This unit is an enjoyable one to cover during
the last days of school. Do so, if time permits!
An excellent reference: S.M.S.G.'s Probability
for Intermediate Grades, Teacher's Commentary.

The Probability of 470 Emphasize that all possible distinct outcomes
an outcome of an experiment must be considered. i
The Probability of 473 Distinguish between an outcome and an event,

an Event which may be a set of favorable outcomes.

The Probabilityvof E 478 Work on "mutually exclusive." Be sure students
or F for Disjoint Sets equate this idea with disjoint sets. vVenn

diagrams are a useful tool for illustrating
this concept.

The Probability of E 481 Intersection and union of sets should be reviewed
or F in General if necessary.

Empirical Probability: 485 Example from TM page 38 is excellent.
. Samples
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PREFACE

This resource guide for Mociern Mathematics 7 is organizad as follows:

1. A recommended sequence of units with a suggested time
allotment for each unit..

2. Unit Outlines .
a. Specific cbjectives to be realized by the student
on completion of the unit.
b. A detailed breakdown of the unit into sub-units
with suggestions for developing topics and hints
for the teacher in presentation of topics.

The time allotment for each unit is included only as a guideline for the teacher.
The specific objectives of each unit set a basic body of material to be covered
in Modern Mathematics 7 and the standard of proficiency that should be expected
from each student in the Kent School District.

The fact that this guide céﬁ be beneficially.revised will,becémé evident with
use. We hope that teachers using it will critically analyze it and make comments
and suggestions about its utility, content and structure.

COMMITTEE FOR MODERN MATHEMATICS 7 GUIDE

M. Joseph Tappero, Chairman
Kent Junior High School

Cheryl Johnson Paul-C. Robinéoh
Meridian Junior High School . Kentridge Senior High School

Dean D. Woerner -
Sequoia Junior High School
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" INTRODUCTION

Statement of Purpose

The purpose of Modern Mathematics 7 is to provide an essential part of the mathe-
matical background that all students will need as adults, and, at the same time,
build a solid foundation for any future work in mathematics. The content of
Mathematics 7 provides for the pupil's steady growth in thinking mathematically,

understanding the basic concepts, appreciating structure and pattern, and in-
creasing proficiency in using mathematics.

Objectives
The specific objectives of Modern Mathematics 7 are to:

provide students with an understanding of the structure of the set of
nonnegative rational numbers and the set of integers

provide the students with an intuitive background in both metric and
nonmetric geometry in two and three dimensions

develop the students' proficiency in using mathematical symbols

develop the students' skill in computation and in simplification of ex-

pressions involving operations with nonnegative rational numbers and/or
integers

enable students to apply their knowledge of the structure of the nonnega-
tive rational numbers and integers, as well as metric and nonmetric
geometry, in problem-solving situations

Prerequisites and Selection of Students

Seventh grade status and mathematical grade placement above 5.0 as indicated by
a standard test of mathematical achievement.

iii
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Basi.c Textbook:

Dolciani, Wooton, Beckenbach, Chinn Modern School Mathematics - Structure and
Method; Houghton Mifflin Co. (Boston, 1967)

Supplementary References:

Duncan, Capps, Dolciani, Quast, Zweng Modern School Mathematics - Structure
and Use; Houghton Mifflin Co. (Boston, 1967)

Eicholz, O'Daffer, Brumfiel, Shanks, Fleenor School Mathematics I; Addison-
Wesley Publishing Co. (Palo Alto, 1967)

Gundlach, Buffie, Denny, Kempf Junior High School Mathematics; Laidlaw Brothers
(River Forest, Illinois, 1968)

Nichols, Flournoy, Kalin, Simon Elementary Mathematics - Patterns and Structure;
Holt, Rinehart, Winston (New York, 1966)

Parker The Structure of Number Systems; Prentice-Hall (Englewood Cliffs, 1966)

Scheid FElements of Finite Mathematics; Addison~Wesley Publishing Co. (Reading,
Mass., 1962)

School Mathematics Study Group Mathematice for Junior High School; Yale
University Press (New York, 1961)

smith Explorations in Elémentary Mathematice; Prentice-Hall (Englewood Cliffs,
1966) . '

Wirtz, Botel, Numley Discovery in Elementary School Mathematiecs; Encyclopedia
Britannica Press (Chicago, 1963)
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SUGGESTED TIME ALLOTMENTS

Suggested
UNIT First Semester Time *
I Sets and NUMBETS . « « ¢ o o 2 2 o » o o o o o o o o o o o = 8 days

II Properties of Addition and Subtraction in the Set
Of Whole NUMDEYS . « « « ¢ « « « o s o o o o o o o s o o « o 12 days
III Properties of Multiplication and Division in the Set
Of Whole NUMDErS . « « « « « o « s o o « o o o o« o o o o o« « 11 days

Iv Numbers and Numerals . . « ¢ ¢ ¢ ¢ ¢ ¢ o o o o o o o o o s @ 8 days
v Algorithms of Arithmetic . . « . « ¢ ¢ o ¢ ¢ ¢ ¢ ¢ ¢ o o o &« 8 days
VI Number THEOXY « « « « o« o« o o o o o o o o o o o o o o« « « « 13 days

VII Coordinate Systems on a Line . . . . .

Second Semester

VIII Fractions and Rational Numbers . . . « « « « « =« « = « « o o 16 days
IX Decimals for Rational Numbers . « . = « « « = « s » « « « - 15 days

X The Set of Integers . . ¢« ¢ o ¢ ¢ o o o o o o o s o o« » o = 7 days

XI Setyt and GEOMELYY . .« « « =« « « &+ & o o o o « » s« « s « « » 15 days
XII Line and Angle Relationships . . . . . ¢« ¢« ¢ ¢ ¢ ¢ o o o o & 8 days
XIII Measurement and Geometry . ... e e e e e e e s s s s« s« s « 16 days
XIV Peréentage and StatisticsS . . .« ¢ ¢« « ¢ ¢« ¢ + + s o« + o « o 1l days

*This schedule gives 163 total days. . Individual teachers may wish to vary the
time allotments as necessary. :
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UNIT I: SETS AND NUMBERS
Chapter 1 in Dolciani, Book 7

(8 days)

On completion of Unit I, the student should be able to

wrlte relations between sets using the symbols of set notation ({} an, U,

I #I e' ¢I g)

form intersections and unions of given sets

form a one-to-one correspondence between two. given sets

distinguish between equivalent sets and equal. sets

use~both'the rule method and the roster method to identify finite and in-

finite sets

correctly classify sets as infinite or finite

correctly draw Venn diagrams showing given“relatiOns between sets

write all of the subsets of a given finite set

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

Sets and Their Members

Sets and Subsets

Comparing Sets

Intersection'of Sets

Union of Sets

6

10

14

19

23

Do not let students become lazy in reading mathe-
matical statements. For example, for the symbols

" {1,2} read, "The sets whose members are 1 and 2."

The symbol- for subset in this text is <; in the
Pearson-Allen Algebra 1-2 textbook, it is c. 1In

this text, if we wish to distinguish between pro-
-per and improper subsets, we will say so. Remem-

ber, P and {@} are not the same.

Students may be intrigued by those guestions such
as Exercise 16 which involve .comparing an infinite
set and one of its infinite subsets. .

Spend plenty of time with the students on diagrams
of (BUA) n C, etc.

There is not enough stress on identification of
n and. U and differentiation between n and uU, es-
pecially in graphs.
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UNIT II: PROPERTIES OF ADDITION AND SUBTRACTION
IN THE SET OF WHOLE NUMBERS
Chapter 2 in Dolciani, Book 7
(12 days)

On completion of Unit II, the student should be able to

insert >, <, =, +, or -, in a given set of 1ncomp1ete whole~-number state-
ments, to make the statements true

identify, by listing, all the whole-number values that make true a given
equation or inequality involving whole numbers

write an equation based on the whole-number facts stated in a given story

problem and solve the equation, llstlng the propertles (by name) illustrated
in each step of its solution .

write, using whole numbers, examples of the commutative and associative
properties of addition

TOPICS PAGE ' COMMENTS AND SUGGESTICNS

Using Sets in Addition 34 Students are hard pressed to think of any arith-

metical operation that is not binary. A unary
operation worth mentioning is the correspondence
of a . set to its complement or a countlng number
to its reciprocal.

"Simplify" and "get the answer" are not synony-
mous. The word "simplify" should evoke a response
involving the replacement of an expression with

a simpler name for the expression. By doing so,
the implication drawn is that a correspondence
exists between the expression and its replacement.
"Get the answer" is an ambiguous c¢ommand implying
only that the operations be performed.

The Commutative Prop- 40 Emphasize that a variable reprsents all the ele-

erty of Addition; C ments of a particular set of elements making a

Variables ~ statement true. Frequently, a variable is thought
' . ) of as denoting a single number.

Using Sets in Sub- 44 Verbalization of the expression "take away" should

traction : . o be discouraged. Continued usage of "take away"

will result in later confusion in the calculation
of expressions of the form a - b where a < b.
After all, "taking away" two kumguats from one is
a very clever theft.
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UNIT II (CONTINUED)

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

The Associative Prop-
erty of Addition

Cbmpéring'thle‘
Numbers

50

56

symbols of association imply an order of perfor-
mance of operations. The expression 6 - (4 + 1)
requires, first,. that "4 + 1" be replaced by its.
new correspondlng sum.

. Be sure. students can. show by example why subtrac-

tion is not associative.
See T, éage'13.' The symbolsvﬁlsﬁd->;are»élso

called "ordering" symbols. "Why isn't.# an order-
ing symbol?" = . .
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UNIT III: PROPERTIES OF MULTIPLICATION AND DIVISION »»»» -
IN THE SET OF WHOLE NUMBERS ) :
Chapter 3 in Dolciani, Book 7
(11 days)

On completion of Unit III, the student should be able to

represent a given product of the form a x b = ¢, where &, b, and ¢ are whole
numbers, beth as a repeated sum and as an array

identify correctly the product and factors, glven a multlpllcatlon problem
in the form axb=c e

identify correctly the dividend, divisor, numerator, denominator, and guo-—
tient when given an equation of the form a/b = ¢, where a and ¢ are whole
numbers and b is a natural number

match each of a given list of whole number equations with one or more of
the following properties

Commutative Property of Multiplication
Associative Property of Multiplication
Additive Property of 0

Subtraction Property of 0
Multiplicative Property of 1
Multiplicative Property of 0O

Division Property of 1

Division Property of O

Distributive Property

write an equation of the form a x (b + ¢) = a xb + a x ¢, where a, b, and
C are whole numbers, as an array

write the division statements corresponding to a given multiplication state-
ment, and vice versa

51mp11fy numerical expressions 1nvolv1ng addition, subtraction, maltlpllca—
tion, and/or d1V151on of whole numbers

solve word problems involving addition, subtraction, multiplication, and/or
division of whole numbers :

TOPICS PAGE COMMENTS AND SUGGESTIONS
Using Sets in Multi- 70 Mention operations which are not commutative and
plication associative such as the operatlon *, where

a*xb=a+ 2b.

Q (4’}
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UNIT III (CONTINUED)

TOPICS ‘ PAGE COMMENTS AND SUGGESTIONS

Using Sets in 70 Mention operations which are not binary such as
Multiplication . the operation of squaring a number, which is unary,

or the operation of finding the smallest of three
numbers, which is ternary..

Using Sets in Division 75  Show that diviSion can be thought of as repeated

: vvsubtraction,;just;as multiplication can be thought
©of as repeated addition. For instance, -

6 +2=3,since 6 ~2=4,4-2=2, 2 -2 =o0.

€ e .o

Show that division may be thought of as grouping

‘an array. For instance, 6 ¢ 2 = 3 Since there
are three groups of 2 in 6.

Simplifying Expres- 81 Tell students of the convention concerning order

Sions _ v of operation when no grouping symbols are present:
' muitiplication, division, addition, and then sub-
traction.

"Emphasize the clafity resulting if groﬁping sym-
bols are used. ’

The Properties of . 84 Stress the difference between 0/a and a/o0. Show
0O 2nd 1 ' ' that both division properties may be checked by
. multipiication.

Mention similarities of the identity elements of
addition, subtraction, multiplication, and

division.
The Distributive 89 This is a hard concept for many students. Colored
Properties ' chalk for blackboard examples might help:

4 (3+2)=4x3+ 4 x 2 (underlining indicates
__same color),

" Stress that work ‘can be checked by performing
operation in parentheses first. That is, L
. 4(3'+72) =74(5) = 20; 4 x3+4x2=12+ 8 = 20.

Warn students of a common mistake:
3(5+ 2)=3x5+ 3 x 2, not 3 x5 + 2,
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UNIT IV: NUMBERS &ND NUMERALS
Chapter 4 in Dolciani, Book 7
(8 days) S

On completion of Unit IV, the student should be able to

change Roman and Egyptian numerals to decimal numerals and decimal numerals
to Roman and Egyptian numerals :

'wrlte, if posslble, any whole number in the form a®, where a is a whole
number and n is a countlng number, and ‘vice versa

write numerals in any base in expanded notation
write a numeral in a base other than ten as a base ten numeral

write a base ten numeral as a numeral in any given base

TOPICS PAGE COMMENTS AND SUGGESTIONS

Primitive Numerals =~ 104  Students should not be expected to memorize
chart on page 105.

Roman Numerals 107 Emphaslze the principle of multiplication on
: - page 109. The students probably have not seen
it before.
Exponents and Powers 112 Be surée the students know that
23 =2 x 2 x 2 and not 2 x 3.

Base-Two Nﬁmerati@n' 115 See TM, page 18, for some examples of -‘"bicimal"
: ' ‘ ' fractions in case some students ask about them.

Decimal Numerals 120 Point out to the students that a dec1ma1 numeral
o ' o need not have a decimal point.

An interesting point is described on page 19 in
the TM concerning American and British terminol-
cgy for numerals over one million.

Numerals in other - 124 See TM, page 20, for a different method of con-

Place-Value Systems : verting base ten numerals to numerals in other
' . bases.
6 .
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UNIT V: ALGORITHMS OF ARITHMETIC
Chapter 5 in Dolciani, Book 7
(8 days)

On completion of Unit V, the student should be able to

simplify, using the appropriate algorithms, expressions involving decimal
numerals or numerals in different bases -

write the sum of two differences corresponding to a given difference of two
_sums involving whole numbers, oxr vice versa

show a complete check of the results of simplification of an expression
involving multipliication or division

TOPICS. - PAGE - COMMENTS AND SUGGESTIONS

The Addition Algorithm 138 Students may have difficulty with addition prob-
' lems in other bases. Treat these problems with
a light touch. Caution students that two numer-
als must be .in the same base before they can be
added together.

The Subtraction 144 Note that "borrowing" as used in the subtraction
Algorithm ' algorithm is similar to "carrying" in the addi-
: : tion algorithm. You may want to use "steal" in-
stead of "borrow," since the word "borrow" im-
plies an eventual return.:

The Multiplication 149 Some automatic celculators work on -the principle
Algorithm : of Mr. Sand's computer.

Multlplylng in bases other than 10 will be diffi-
cult for most students. Be sure students realize
that two numerals must be in the same base before
they can be multiplied together.: -

The Division 155 . Provide some work with crytography -if more drill
Algorithm - or motivation is needed for any or all of the
' four algorithms.

'‘Again, dividing ihfbeses other than.10 will be
hard for‘manyustudents°

Since. much planned practice is requlred to rein-
force and maintain skills acquired, daily 5 to
10 minute computation drills may be extremely
beneficial to your students.




UNIT V (CONTINUED)

TOPICS PAGE _ COMMENTa AND SUGGESTIONS
The Division Algorithm 155 The advantage of prdviding this daily practice
(continued) session at the beginning of the class is that it

will encourage pupils to start work without de-
lay. Each teacher will wish to tailor hlS own
daily computation review to: the requirements of

his pupils. Types of exercises should vary from
day  to day.

UNIT VI: NUMBER THEORY
Chapter 7 in Dolciani, Book 7
(13 days)
On completion of Unit VI, the student should‘be able to
identify the partial quotient and remainder, if there is one, in division
problems of the form a/b, where a is a whole number and b is a counting
number of léss than four digits
classify a given number as prime or composite and odd or even

identify by roster the set of all divisors of a given whole number

. state whether given whole numbers are divisible by 2, 3, 4, 5, 9, and/or
; 10, by using the corresponding divisibility tests

write the prime factorization of a given whole number
identify the GCF of a given pair of whole numbers by using the roster method

- write the set of all factors of a.given whole number using the prime factor-
ization of the number ‘

identify the LCM of a given pair of whole numbexrs

TOPICS PAGE COMMENTS AND SUGGESTIONS
Extending the Division 212 'As an application, you may wish to lead students
Algorithm to the discovery that the square of an odd num-

ber when divided by 8 leaves 1 as a remainder.

. Also, yéu may want to lead students to the dis-
covery that the square of a number is either
divisible by 4 or leaves the remainder 1 when
divided by 4.
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UNIT VI (CONTINUED)

TOPICS

FAGE

Prime Numbers

Using Divisibility
Tests

Developing Divisi-
bility Tests (optional)

Prime Factorization

Greatest Common
Factor

Euciidééﬁ'iigotithm o
(optional)

216

221

227

231

235

240 ..

Stress that there is no largest prime. . -

: Emphaéizehthat 1 is not considered a prime since
it is divisible by itself only and since other-

wise . there would be no unique prime factorization
of natural. numbers. For example, if 1 were con-
sidered prime, we would have
6=3x2=3x2x1=3x2zx1", etc.

Students often confuse prime numbers with odd
numbers. - Stress that all primes except 2 are
odd, but that the reverse is definitely not true.
That is, all odd numbers are not prime.

You may. wish to lead students to the discovery .
that the last digits in the square of any num-

_ ber mast be O, 1, 4, 5, 6, or 9.

‘Emphasize that a systematic approach to- testing
.the primes in increasing order makes finding

prime factors easier.

Stress’ that each natural number has only one
prime factorization. o C

_¥ou may wish to point out that finding the GCF
-.of, three numbers is an example of a ternary
. operation.

Stress that two or more whole numbers may have
many common factors, but only one greatest
commron factor. . :

~Emphasize that two prime numbers are relatively .
“prime, and that two numbers, not necessarily
prime, may also be relatively prime. An exam-
-..ple is 49 and. 24: GCF (49,24) = 1.

3

_gEmphééiﬁeﬂthe generality of this method.

.Tell students that this method may be. used to
_check - the.results obtained when using the roster

method. Outline the proof of this method given
on page 30 of the TM for superior students.
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UNIT VI (CONTINUED)

TOPICS , PAGE , _COMMENTS AND SUGGESTIONS

Least Common Multiple 241 The generalization in Exercise 21, page 245, may
be of interest even to the slower average student:
GCF (a,b) x LCM (a,b) = a x b, where a and b are
whole numbers. Tell students that this property
will help them check their work or to find the GCF
of two numbers given the LCM (or vice versa).

UNIT VII: COORDINATE SYSTEMS ON A LINE
Chapter 9 in. Dolciani, Book 7
(15 days)
On completion of Unit VII, the student should be ablz to

graph a given number or given set of numbers on a number line

state the coordinates of given points on a given number line using frac-
tions if necessary

state the addition, subtraction, multiplication, or division - fact pictured
in a given number line diagram, and vice versa

TOPICS PAGE COMMENTS AND SUGGESTIONS

Numbers and Points on 290 Emphasize to students that any pair of points on

a Line - the line may be used as endpoints for a unit
segment, and that they should choose such points
for their own coenvenience, depending upon what
they want .» show. ot

Picturing Number T 294

Operations on a Line

Using Coordinates 301 students may rave difficulty understanding the
in Problem Solving . = - importance of the methods. introduced in this

section. Emphasize that using coordinates to
solve problems is not always the most efficient
or straightforward method, but give examples in
which coordinates help.to clarify the problem.

Midpoint Coordinates 305 - ' spend some time individually with students
- N , © -+ doing the procedure on page 306,

10




UNIT VII (CONTINUED)

TOPICS . PAGE A .. . COMMENTS AND SUGGEsfléNs

Other Division Point 312 The lesson on page 312 will be a good change of -
Coordinates * pace. S e

Note that the third entry in the Chapter Summary -
may confuse the students. The second sentence -
will not hold ‘true when operations involving
integers are discussed.

UNIT VIII: FRACTIONS AND RATIONAL NUMBERS §
Chapter 10 in Dolciani, Book 7
(1.6 days)
on completion of Unit VIII, the student should be. able to ;

identify from a list of expressions those that do not represent rational j
numbers ?

. reduce given common fractions to lowest terms :

state in lowest terms the improper fraction equal to a given mixed numeral :
and vice versa ' : ’ :

name the LCD of a given set of fractions and use it to state the fractions
equal to the given fractions . :

simplify given expressions by naming equivalent sums, differences, products
and quotients of fractions and/or mixed numerals

illustrate simple fractional equations involving either addition, subtrac-
tion, multiplication, or division by means of a number line diagram

identify the fraction that names the greater number in given pairs of frac-
tions '

write an equation based on the rational-number facts stated in a given story
problem and solve the equation

TOPICS : PAGE ©. - - COMMENTS AND SUGGESTIONS

Basic Lows of Rational' 326 = See the TM, pages 36-43, before proceeding with -
Numbers o co the unit. Note that "rationals" will be non-
. ‘ ‘negative rationals.

11
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UNIT VIII (CONTINUED)

TOPICS PAGE o ) ~ COMMENTS AND SUGGESTIONS.
Basic Laws of Rational 326 The need for numbers other than whole numbers is
Numbers (continued) rst explicitly stated. Once the student notes

that the set of whole numbers. is not closed un-
der division, the establishment of rational num-
bars will follow easily. See S.M.S.G.'s Intro-
duction to Secondary School Mathematics, Volume
I, for further guidelines.

The text attempts to extend the properties of
whole numbers to the fractions by examples such
.as the following: "Just as

3+5=5+ 3, sois 1/2 + 2/3 =2/3 + 1/2."
This treatment is unconvincing, if the student
cannot simplify the fractional expressions. A
satisfactory substitution might be: "Just as
3+5=5+3, so is 6/3 + 8/2 =8/2 + 6/3."

Simplifying Fractions 330 Review the pitfall in the quctient a/b, where
b = 0. (See page 87.) On page 39 of the TM,
see the remarks regarding "cancellation.™

Adding and Subtracting 336 Some students may know an altefnate‘procedure
Rational Numbers _ for adding and subtracting two fractions. with
different denominators, namely,
asgc_ad?tbe
b~=d4d - bd

As a special case,

-A— c
a+ S - 28 -+ when b = 1,

o1+

<
d

This equation may be deveicped later in the mixed.
numeral-improper fraction conversion discussion.

Remind students of the order implied by paren-

.theses.
Using Common , 341 Review the procedure for. identifying the LCM for
Denominators ) sets of two and three numbers before ass1gn1ng

' exerc1ses.

Using Mixed Numerals . 345 .  Use the difference-sum property to simplify .
- : o 24 - 15 before executing the more complex
ll 2/5 -4 9/10, ‘See example 3, page 347.

12
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UNIT VIII (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS
Multiplying Rational 349 . No, Virginia, there is no unique reciprocal for
Numbers 0.

Remind students that products should be reduced
to lowest sums.
Dividing Rational 354 Note that
Numbers ' ' a
a . c a d b .
5. a’ b.x o and _g are eguivalent.
d
Comparing Rational 359
Numbers
i3
Q
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UNIT IX:
Chapter 11 in Dolciani, Book 7

DECIMALS FOR RATIONAL NUMBERE

(15 days)

On completion of Unit IX, the student should be able to

b

write numerals in the form a 10@, where a and b are whole numbers and n is
a counting number, in decimal notation and vica2 versa

write numerals written in expanded notation as decimals and vice versa
arrange in ascending (or descending) order a given list of decimals

simplify expressions involving addition, subtraction, multiplication, and/ ’
or division of positive decimals or of positive decimals and fractions

round a given positive decimal to a specified decimal place

write the common fraction in lowest terms that names a given positive ter-

minating decimal

write the terminating or the repeating decimal that names a fraction

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

Decimal Numerals

Algorithms for
Addition and Sub-
traction

O

ERIC

Aruitoxt provided by Eric

Decimals and Ordexr

372

376

379

Stress that a number need not have a decimal
point to be called a decimal. For instance, 53
is a decimal since it is in base 10. However,
53.0 is expressed in decimal notation.

As motivation, help students realize the situa-
tions in real life in which decimals come up-
Some examples are batting averages and amounts
of money written in dollars and cents.

Expand on the statement in the text that says
decimals may be compared by just looking at

them. Tell students that to do this they must
find the first corresponding place in the decimal
numerals in which the digit differs and then make
a decision. For instance, 54.712 < 54.723 since
1 < 2 in the hundredths place-

Students will need wmore practice than given in
the text on problems involving the simplification
of expressions involving both decimals and frac-
tions, such as 1/2 + 0.45.

If extra drill is needed, have students do addi-
tion and subtraction problems involving money.
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‘UNIT IXZ(CONTINUED)

TOPICS PAGE . COMMENTS AND SUGGESTIONS
Approximations 383 Tell students that the symbol "% is also used to
’ mean "is approximately equal to." .Stress that

"rounding to one decimal place"” is the same as ’
rounding to the nearest . tenth, "rounding to two
decimal places" is the same as rounding to tbe
nearest hundredth, and so on. i :

Point cut to students the special .problem arising
when the number to be rounded is exactly half-
way between two numbers. Tell them it is arbi-
trarily agreed in this book to "round up" when
this is the case, that is, 12.5 to 13, instead of
12. Some books, however, agree to "round down"
or to choose the decimal whose last digit is

even.
Renaming Decimals 386 Be sure students realize that in the process cf
and Fractions converting common fractions to -decimal numerals

they are multiplying by convenient forms of 1.
For instance,

15 _5 - . .5

- == >—= 0.5. The £ of 1 here is = .,

2¥57 10 ¢ oxm . 5
Terminating and Re=- 389 Students may be tempted to write 0.68181 instead
peating Decimals of 0.681. Tell them that it is conventional to

‘ ' place a bar, often called a vinculum, over the

smallest ‘repeating block.
The Multiplication 393 Urge students to check their answers for reason-
Algorithm ableness by using rounding.
The Division ‘ 397 Again, urge students to check their answers for:

] Algorithm " reasonableness by using rounding.
15
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UNIT X: THE SET OF INTEGERS
Chapter 14 in Dolciani, Book 7
: (7 days)
On completion of Unit X, the student should be able to
locate any integer on the number line |
name the opposite of a given integer
list a given set of integers in ascending or descending order
express a gi#en difference of integers as a sum of integers
picture the sum or difference of any two integers on a number-line diagram

simplify expressions invoiving addition, subtraction, multiplication, and/or
division of integers

solve word problems involving addition, subtraction, multiplication, and/or
division of integers

E TOPICS PAGE COMMENTS AND SUGGESTIONS
Negative Numbers us’ 500 Stress that 0 is neither positive nor negative
Coordinates and that the opposite of 0 is O.

AR AT e e

Explain to students that the raised sign is used
in the notation for negative numbers to distin-
guish it from the sign for subtraction.

You may want to give students additional work on
vertical number lines.

Adding Integers ' . 504 Students may find adding on the number line more
clear if two arrows are used. That is, -2 + 1 = -1
could be pictured:

___—f€>“
<
L 2 \
7
-2 -1 0 1 2
Subtracting Integers 509 Emphasize the ever-present relationship between

addition and subtraction.
Students may prefer to use two arrows to show

subtraction on the number line. PFor instance,
-2 - =3 ="1.

)
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UNIT X (CONTINUED)

TOPICS PAGE S COMMENTS AND SUGGESTIONS

Subtracting Integers 509 This could be pictured as:
(continued) i Lot S X
o
s

=4 -3 =2 -1 0 1 2 3 7 3

Stress that "-" and "x" are equivalent symbols
for multiplication. T SRR

Multiplying Integers 513 You may wish to "justify" the statements on pages
515-516 by constructing a multiplication.table
.and having the students fill in the table by .
using what they already know about arithmetic and
by looking for patterns.

-2 -1.0 1 2
3 To
<1 . 0 :
0f_ 0 0 0 0 o
1 —Jo 1 2
2l J-o 2 4

The blocked-off cells are readily filled by the
Student's knowledge of arithmetic. For instance,
the 2 column may be filled in by noting that as
" one moves up, each number is two less than the
‘number below::

-4
-2
Q
-2
. "'2 )
-2
.

~Fill:'in the other cells with the students using
similar reasoning; and also the commutative prop-
erty. Then generalize.

3

Dividing'Integers . 518 - Help'students to make generalizations for divi-
' sion of integers like the generalizations for
multiplication of integers on pages 515-516.

Emphasize the recurring relation between multi-
pPlication and division.
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UNIT XI: SETS AND GEOMETRY
Chapter 6 in Dolciani, Book 7
(15 days)

On completion of Unit XI, the studen£ should be able to

select names, numbers, and phrases from a list and insert them correctly in

incomplete sentences relating to the terms and geometrlc properties discus-
sed in this unit

classify given geometric sets as- elther infinite, finite but not empty, or
empty

TOPICS PAGE . COMMENTS AND SUGGESTIONS

Psychomotor activities are essential to the com-
prehension of geometric concepts. You will no-
..tice the profusion of illustrations in this unit,
but total reliance on these planar illustrations

of spatial ideas often frustrates the learning
process. You will need classroom models. In-
dividual student "geometry kits" consisting of
several sheets of stiff paper or cardboard and
_straws or dowels will suffice. After an informal
treatment of the Euclidean concepts presented in
the unit, students should demonstrate with card-
board and dowels geometric situations - such as
the possible intersections of parallel planes and
a line. The "kits" can be retained for use during
discussions.of the geometric properties outlined
in this unit.

Points and Space 168 If a figure is a subset of space, is the set
. containing all points in space a figure? And
what of the set containing no points?

Lines 174 What does "determine" mean? Replacement with
the more descriptive and familiar "locate" might
be appropriate.

. Mention that at the very least two points deter=
mine (or locate) a line in space.

Warn students that it is agreed to use the symbol

£, not the symbol < to say that a point.lies on
a line.

18
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UNIT XI.(CONTINUED).

TOPICS . - . PAGE - COMMENTS aND SUGGESTIONS

Lines (continued) 174 Your students may discover (It's rather uniikely"
you say?) an interesting phenomencon concerning. . ..
nonplanar figures such as those shown in Exer-
cisgs: 14, 17, 18, 20, 21, and 22 on pages 180
and'ls;, -

The following table illustratés this phenomenon.

- Points |Lines
' 6
10
15
21 PRIV PR R ¥
28

[« BEN I O Y

. Have students look for a pattern. How many lines
are determined by.a ten-cornered nonplanar figure?
Also note the examéle on page 180. Students are
directed to identify all lines determined by cor-
ner points. Emphasize that this means identify-
ing even those lines not shown (for instance,‘%%?
in the example).

Planes 182 Explain carefully the directions accompanying
. the written exercises on page 185.

= Common errors: R < P instead of R € P; L € P

_ instead of £ € P. Tell students that it has
been -agreed to use the symbol € when speaking of
a point contained in a plane and to use the sym-
bol < when referring to a line lying in a plane.

Determining Planes 186 Again, the more familiar "locate" may be desired
in place of "determine."

Do Exercises 9-16 on page 190 before assigning
them to students.

Intersections of Lines 192 Note the error in the illustration on page 194.
and Planes _ ‘ Plane Z is denoted by the symbol "T".

Do not assign the written exercises on pages
. ' 196 and 197 for homework. Invariably, students
e "have difficulty drawing good three-dimensional
sketches.

19




UNIT. XTI (CONTINUED)'

TOPICS . PAGE = . . COMMENTS AND SUGGESTIONS
Intersections of Lines 192 _ Common -errors to watch for:
and Planes (continued) - : ' o - 2 \
. N S g
p .
A -~ B A
. R 7 o
Plane A n Plane B = & - Plane A1l £ or Plane
An L =g.
Extending Your 197 Remind students that Exercises 1-12 on pages 202

Vocabulary

and 203 require identification of lines deter-
mined by points even though the lines are not
drawn.

Another reminder: Lower case italicized letters
denote lines and script letters denote planes.

20



UNIT XII: LINE‘AND“ANGLE RELATIONSHIPS
Chapter 8 in Dolciani, Book 7
. (9 days)

On completion of Unit XII, the student should be able to

identify from a.diagram colllnear,'equal, ‘opposite, parallél;, skew, and
coplanar rays

identify from a diagram an angle, the interior of an angle, the exterlor
1of an angle, adjacent angles, and vertical- angles

match, w1th its deflnltlon, each of the entries in the vocabulary and
spelling list at the end of the chapter

TOPICS - - PAGE COMMENTS AND SUGGESTIONS

Separating a Line 252 The use of visual aids will be quite helpful in

o ' -~ this chapter. Try to make them big enough for
all to see. It may even help for all students
to touch the geometric models. As a project,
let some.students make the models.: Board work
and student partltlpatlon w1ll be very useful
1n this chapter, also.

< — — -

Line Segments 257  Stress that BB = BA, AB = BA, but AB # BA.
Separations: Plane 262

and Space

Angles 267

Congruent Segments' 273 Stress the difference between "equal" and "con-
and Angles . gruent." : ! ‘

21
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UNIT XIII: MEASUREMENT AND GEOMETRY
Chapter 12 in Dolciani, Book 7
(16 days)

On completion of Unit XIII, the student should be able to

find the measure of a given line segment using a ruler
find the measure of a given angle u51ng a protractor

classify a polygon, both from a given. dlagram and- from a glven descrlptlon,
as either a triangle, a certain type of quadrllateral, a pentagon, a hexa-
gon, an octagon, or a decagon-

classify a given triangle as scalene, isosceies, or equilateral and as
acute, right, or obtuse

find the'perimetef of a polygon, given the measure of each side

find the circumference of a circle, glven either the diameter or radlus of
the cirxcle

find the measure of each side of a regular polygon, given the perimeter

find the area of a rectangle, a'parallelogram, a triangle, a trapezcid,
and a circle, given appropriate measurements

find the volume and surface area of a rectangular prism, given appropriate
measurements

find the measure of the complement and supplement of an angle, given the
measure of the angle

find the measure of the third angle of a triangle, given the measure of
the other two angles

TOPICS PAGE COMMENTS AND SUGGESTIONS
Length and Perimeter 410 See page 47, TM.
Measuring Segments 417 If possible, have students measure large segments

such as the length of a block, a building, or a
parking lot. Students will realize that measure-
ment is an approximation when they compare their
results.

. Angle Measurement 423 Most students have spent very little time using

O

ERIC
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a protractor. Therefore, you may want to pre-

pare worksheets to give the students extra prac—
tice
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UNIT XIII (CONTINUED)

TOPICS PAGE . ‘ COMMENTS AND SUGGESTIONS
Triangles and 431 Point out the relationships between ‘a square, a
Quadrilaterals parallelogram, and a rhombus. Ask questions' such

as, "Is a square a rhombus?" and "Is a rhombus
a square?" : AU R

Area 437 Have students draw geometric figures on graph
paper and count the sguares to f£ind the area of
the figure. This may lead students to discover
the definitions for areas of rectangles, paral-
lelograms, triangles, and trapezoids.

You may also find geoboards of great value in
this section.

Circles: Circum- 444 As a homework assignment you may wish to have

ference and Area each student measure the circumference ¢ and
diameter d of at least one circular object at :
home and then find the decimal corresponding to :
the ratio C/d. The next day have the students :
compare their results.

R LY )

Right Angles in 448 The ideas in this section will be more clear

Space to students if geometric models are used.
Students may have difficulty in drawing the
diagrams required in the exercises.

Rectangular Prisms: 454 You may find cuisenaire rods useful here.
Volumes and Surface
Areas
23 :
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UNIT XIV: - PERCENTAGE AND STATISTICS
Chapter 13 in Dmlclanl, Book 7

(ll days)

On completlon of Unit X1V, the student should be able to

write a ratlo using a d1v151on 51gn ¢; a ratio sign :, a fraction, and a

decimal

simplify a give.a expression ‘involving. percents

find the missing term in a given proportion :

given either a decimal,

a common fraction, or a percent, write eguivalents

to the given numeral in the two forms not given

set up a proportion to solve word problems involving rates

TOPICS PAGE- COMMENTS AND SUGGESTIONS

Ratio and Proportion 464 Notice-that»there are no oral exercises in this
chapter. You may want to make worksheets to
give students extra practice.

A discussion of the rule of three might create
interest. See TM, page 52 (13-1).

Ratio and Percent 468 The importance of estimating and making plausible
guesses. for a prcblem should be emphasized. Pick
an incorrect answer to a simple sample problem-
to focus attention upon how absurd some answers
may be. Pupils should avoid falling into the
habit of being satisfied with any result they ob-
tain.

Percents and Percen- 473 Students should be told that percentage is always

tages a single word.

Percent in Banking 477 Optional

and Buying Have students find articles in newspapers and
magazines for oral presentation and discussion,
if you discuss this section.

Percents and Graphs 481 Opticnal

Bar and, Broken-Line 484 Optional

Graphs

Frequency Distribu- 490

tions.

Optional. Spend considerable time discussing
the vocabulary on page 491, if you cover this
section.
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PREFACE

This resource guide for Basic Mathematics 7 is organized as follows:

1. A recommended sequence of units with a suggested
time allotment for each unit.

2, Unit Outlines ' '
a. Specific objectives to be realized by the student
on completion of the unit.
b. A detailed breakdown of the unit into sub-units
with suggestions for developing topics and hints
for the teacher in presentation of topics.

The time allotment for each unit is included only as a guideline for the teacher.
The specific objectives of each unit set a basic body of material to be covered
in Basic Mathematics 7 and the standard of proficiency that should be expected
from each student in the Kent School District.

The fact that this guide can be beneficially revised will oecome evident with

use. We hope that teachers using it will critically analyze it and make comments
and suggestions about its utility, content and structure.

COMMITTEE FOR BASIC MATHEMATICS 7 GUIDE

Dean D. Woerner, Chairman
Seguoia Junior High School

M. Joseph Tappero Cedric G. Hannon
Kent Junior High School Kentridge Senior High School

Gordon A. Harms
Meridian Junior High School

Lernt 104
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INTRODUCTION

Statement of Purpose

The purpose of Basic Math 7 is to provide an extensive review of -basic arithme-
tic fundamentals for students whose level of achievement is significantly below
that expected of the entering seventh-grade student. As this is basically a
review course, new material will not be introduced except as a tool for rein-
forcing previously. zovered topics. It is essential that a great deal of flexi-
bility be maintairied in conducting these classes as the students enrolled 'in

the Basic Math program are likely to have widely differing backgrounds and
abilities. Tlie course should be limited exclusively to those students who need
this extensive review and any students who do not fall into this category should
be placed-in other classes as soon as possible.

Many of the students in Basic Math 7 are likely to have had difficulty with
matliematics throughout their schooling and it is anticipated that many of them
wiil be suffering from a negative attitude toward mathematics in general. Per-
“haps the primary function of the teacher in the Basic Math program is to try

to overcome this negative attitude and build in the student a feeling that
mathematics is a subject worthy of consideration.

Objectives

The major objective of Basic Math 7 is to provide an extensive review for the
student deficient in the basic skills of arithmetic. This will include the
following topics: :

Place Value :

The Four Fundamental Operations of Arithmetic
Measurement

Principles of Order

Elementary Number Theory

An Introduction to the Rational Numbers

Prerequisites and Seiection of Students

Seventh grade status and a grade placement two or more years below grade level
on a standard test of mathematical achievement (or below tenth percentile).
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RECOMMENDED TEXTS AND REFERENCE MATERIALS

Basic Textbook:

Eicholz, O'Daffer, Brumfiel, Shanks  Basic Modern Mathematics - First Course;
Addison-Wesley, Inc. (Palo Alto, Calif., 1965)

Supplementary References:

Eicholz, O'Daffr., Brumfiel, Shanks Supplementary Experiences - First Course;
Addison-Wesley, Inc. (Palo Alto, Calif., 1965)

Longley, Cook Fun With Brain Puzzles; Fawcett Publications, Inc., (Greenwich,
Conn., 1965%)

Meyer Fun With Mathematics; Fawcet® »lications, Inc., (Greenwich, Conn.,
1961)

National Council of Teachers of Mathematics Enrichment Mathematics for the
Grades, Twenty-seventh Yearbook; National Council of Teachers of Mathe-
matics, Inc., (Washington, D. C., 1964)

National Council of Teachers of Mathematics Topics in Mathematics for Elemen-
tary School Teachers, Twenty-ninth Yearbook; National Council of Teachers
of Mathematics, Inc., (Washington, D. C., 1964)

Spitzer Enrichment of Arithmetic Webster Division -~ McGraw-Hill Book Co.,
(San Francisco, 1964)

Spitzer The Teaching of Arithmetic Houghton Mifflin Co. (Boston, 1961)
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SUGGESTED TIME ALLOTMENTS

UNIT First Semester
I ‘ Place Value . . . « « « . .‘. o« eie s e e
II Addition and Subtraction . . .+ « .« . o .
III Adding and Subtracting . . . . . . . . .
Iv Multiplication . « ¢ - 4 o o o o o o =+ @
v DIVISION =« o o = o o o o o o o o s.0 o o
VI Measuremept e o o o o = o v e o e o o o o
VII Basic PrincipleS .« « o « o o o = o o o o

VIII Multiplying « « o ¢ o o o o o o o o o o o
Ix DIividing =« « o o o o« ¢ o o o o o o o o o

X Number ThHeOXY . - « o o « o « o o ... o o

X1 Fractions . « ¢ ¢ o o o o o o o = o s o
XIIx Rational Numbers . « ¢ ¢ « - o o o o » =

*This suggested time schedule is based on a school
Thirty days have been allowed for testing, review,

&";{l()ig

Suggested

Time *
&« « o + o o o » » » B8 days
e e e s s+ s e o s o 12 days
e e o o o o s o o » 13 days
e e e o s o o o » » 13 days
e« o o o = o o o s o 10 days
e o o o o o o o . o 10 days
e e e o s s s e o o 9 days

days
days
days
days

days

year of 150 teaching days.

and other activities.




UNIT I:

PLACE VALUE

Chapter 1 in Basic Modern Mathematics Textbook 7

(8 days)

On compietion of Unit I, the student should be able to

graph a given array by tens and write the whole number corresponding to the

array

identify the place value of a designated digit of a six-digit wholé,number

list a given set of whole numbers in ascending or descending order

write the numeral corresponding to a verbally stated number

read aloud a given list of numerals of less than seven digits

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

Grouping by Tens

2-Digit Numerals
Hundreds -
3-Digit Numerals

Thousands

Reading the Odometer

5 and 6-Digit Numerals

One Million

7, 8, and 9-Digit
Numerals

Mountain Peaks in

North America

Planets

1

10

11

12

14

16

‘Emphasize the fact that the number for which a
given Aigit stands depends upon its place in the
numeral. :

Spend plenty of time reviewing during and at the
end of this and every unit.

N
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UNIT II: ADDITION AND SUBTRACTION
Chapter 2 in Basic Modern Mathematics Textbook 7
(12 days)

Ty g e

On completion of Unit II, the student should be abkle to
write two addition and two subtraction equations associated with two sets

recite from memory the sum of any pair of one-digit numbers and state the
subtraction facts corresponding to each combination

write the addition or subtraction equation for a given number line illustra-
tior, and conversely write the twelve addition combinations for three dif-
ferent whole. numbers by ordering and grouping

state the operations (addition and/or subtraction) necessary to the solu-
tion of short sentence word problems

% TOPICS PAGE COMMENTS AND ZUGGESTIONS

; Addition and Subtrac- 20 Have the students compare two sets by a one-to-

] tion are Related one correspondence to show subtraction facts.

i Comparing Sets 22 Demonstrate equations by using sets of objects.

i Collecting Shells 23 Provide games and puzzles using addition and sub-

A traction facts through 18.

Addition and Subtrac- 24 Discuss the structure of the number line with the
tion on the Number Line students.
- Addends and Sums 26 Discuss the function machine. It is used through-

out the text.

Differences and Miss— 28
sing Addends

Treasure Map 31 Have an oral discussion about scale drawings.

: The Order Principle 32
: for Addition

The Grouping 33
Principle for Addition

Rearranging Addends 34

Sums Between 10 & 19 36 Number riddles can be used to create interest
' and participation by the students.

‘ | - - £ 110
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UNIT II (CONTINUED)

TOPICS PAGE . ' COMMENTS AND SUGGESTIONS
Finding Differences 39
When You Know the . :
Addends . v
~ Another Way to Fin 40 Begin using variables in discussions and written

Differences : work.

Let students subtract problems such as "15 =8 = n"
by doing two easy problems such as 15 - 5 = 10 and
10 - 3 = 7. : : : '

Short Stories 42

Guess~the-Rule Game 43 Have students make up their own rules. Then each
student should have the opportunity to present
his rule to the class with the teacher participa-

- tihg. However, the teacher should allow the stu-
dents to guess the rule as much as possible.
This activity can take several days, if the stu-
dents participate and continue to show interest.

The Function Game 44

111



UNIT III: ADDING AND SUBTRACTING
Chapter 3 in Basic Modern Mathematics Textbook 7
(13 days)

On completion of Unit. III, the student should be able to

state the value (in cents and in dollars and cents) of two coin collections
and write the decimal numerals that represent their sum and difference

find the sum or difference (requiring "carrying" or "borrowing") of any two
whole numbers

solve sentence word problems which are statements of addition and multipli=-
cation facts

insert the symbols <, >, or = appropriately between two whole number sums
or differences

TOPICS PAGE CCMMENTS AND SUGGESTIONS

Pennies and Dimes 50 Stress grouping (dimes with dimes and pennies

with pennies).

Value of Coin Collec- 52

tions

Think, Think, Think 54

Sums: 10, 20, 30, 40 56

Addition: 2-Digit 58 Work through problems on page 58 in class. Pro-

Numbers ' gress slowly to column addition.

Subtraction ) 62 Several problems should be demonstrated before
assignment is made.

Inequalities 66

Sums: 2-Digit Numbers 68 Show "re-grouping" to explain "carrying." Good
prlace to use abacus.

Reasoning in 71

Subtraction

Place Value 72

Place value and 73 Again "re—-grouping" is the key.

Subtraction
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UNIT III (CONTINUED)

TOPICS .~ PAGE ~ _COMMENTS AND SUGGESTIONS
Subtraction: 2-Digit 74 Formalize "borrowing"” from "re-grouping.”
Numbers
Working With Dollars 76 Note: Students may not be sure of basic "combi-
and Cents nations."” Check this, use flash cards, etc., if

necessary. Have students work at board, use con-
tests and games to stimulate interest.

UNIT IV: MULTIPLICATION
Chapter 4 in Basic Modern Mathematics Textbook 7
: (13 days)

On completion of Unit IV, the student should be able to

group a rectangular array by rows and by colums and write the two procucts
that represent each grouping

replace a repeated addition expression with its equivalent product
recite from memory the product of any pair of one-digit numbers

solve short sentence word problems which are statements of multiplication

facts

TOPICS PAGE COMMENTS AND SUGGESTIONS
The Meaning of : 82 Give many examples to show relationship between
Multiplication addition and multiplication.
Products and Factors 84 As it will be used later, make sure students know

what we mean by product and factor.

The Order Principle 85 It may help to take a multiplication table and
for Multiplication show it is symmetric about the diagonal.
Collecting Pennies 86
Collecting Dimes 87
Multiplication and 88

Repeated Addition

Throwing Darts 89

o
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UNIT IV (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS

Multiplication and 20 Large number line on the board may helg.
The Number Line

Multiplication Review 92
‘Short Stories 93
One in Multiplication 24
Zero in Multiplication 95

Multiplication Facts 98 Have the students make up their own multiplica=~
. tion tables on graph paper.

Reasoning to rind 100
! Products
Practice Finding 102

Products

The Forest Ranger 103

Finding Missing 104 Could be a good exercise to play competitive
; Factors games with in order to increase the students'
{ speed in multiplicatiqn.
i

The Post Office 105

Short Short Stories 106

The Function Game - 107 Another game type oral exercise.

114
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UNIT V: DIVISION

Chapter 5 in Basic Modern Mathematics Textbook 7

(10 days)

On completion of Unit V, the student should be able to

graph a rectangular array by rows and columns and write the two quotients
associated with each grouping

replace a repeated subtraction expression with its equivalent gquotient

find quotients by writing the missing one-digit factors

state the operations (addition, subtraction, multiplication, or division)
necessary to the solution of short sentence word problems

TOPICS

PAGE -

COMMENTS AND SUGGESTIONS

Division and Sets

At the Ball Game

Division and Subtrac-
tion

Division and the
Number Line

The Function Game

Division and
Multiplication

Quotients and Missing
Factors

Zero in Division

One in Division

ERIC

Aruitoxt provided by Eic:

114

lle

117

118

119

120

121

124

125

Emphasis here is on grouping of various sets into
subsets. Students sho1ld have practice in writ-
ing division equations for simple word problems.

These word problems should be done in class.
Allow time for discussion and checking.

Here we emphasize that division is merely re-
peated subtraction. Stress again the writing of
division equations.

This is another means of graphically representing
division. A thorough treatment is not necessary.

Function machines are interesting tools to famil-
arize students with basic operations. A discus-—
sion of different kinds of function machines
might be wvaluable.

Emphasize that division equations can be written
as multiplication equations. Time might be spent
going from one form to the other. '

This provides excellent practice in manipulation
of division and multiplication equations.

Division by zero guarantees instant disaster.
Let students know this in no uncertain terms.

Here we emphasize that a/a = 1 when a # 0. This.
is very important for later work.

g
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UNIT V (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS
Division And Sets 127
Again '
Short Stories 128 All these problems should be done to provide

practice in application of division in word prob-
lems. Insist that equations must be written.

Quotients and Missing 129 Emphasize exercise 3 to show relationship between
Factors division and multiplication.

Skills in Division 130 More practice.

At the Dairy 131 Here are more word problems. You may wish to add

j supplementary exercises from other sources. This
is where more practice may be necessary.

' UNIT VI: MEASUREMENT
Chapter 6 in Basic Modern Mathematics Textbook 7
(L0 days)

On completion of Unit VI, the student should be able to

: chouse from a list a unit segment, square, unit, or cubic unit appropriate
i to a given line segment to the nearest half unit of measurement

[y
draw a grid of one inch (or Centimeter) squares over an irregularly shaped
% figure and estimate its area

find the volume of a solid by counting the cubes

state the larger of two liquid measures

TOPICS PAGE COMMENTS AND SUGGESTIONS

Ways of Measuring 134 Stress that units of measure are arbitrary and
that measuring is a form of counting.

Units for Measuring 136 Show the need for 3 different types of units (lor
length, area and volume).

Measuring With Differ- 138
ent Unit Segments

Measurement is Not 142
Exact '

AN
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UNIT VI (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS
Measuring to the 143 Show interval within which length must fall.
Nearest Inch '

Measuring to the 144

Nearest Half-Inch

Finding Area 146 Have students find areas of desks, the room, etc.
by using a square foot or a sguare yard piece of
paper. : :

Estimating Area 149

Finding Volume 150 Three dimensional models are very helpful here.

Liquid Measure 152 Models helpful again.

UNIT VI1I: BASIC PRINCIPLES
Chapter 7 in Basic Modern Mathematics Textbook 7

(9 days)

On completion of Unit VII, the student should be able to

find the missing elements in equations that are examples of the order,
grouping and multiplication-addition principles

solve short sentence word problems that involve the use of the order,
grouping and multiplication-addition principles

find the sum or product of a given list of numbers by ordering or grouping
into pairs whose sums are multiples of ten and then adding these multiples

write the equation assiciated with a given pair of rectangular arrays that
_.is an example of the order, grouping or multiplication-addition principle

TOPICS PAGE COMMENTS AND SUGGESTIONS
The Order Principle 156 Use of the number line may help. It may be men-
for Addition tioned that this is also called the commutative
property.
The Order Principle 157

for Multiplication
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UNIT VII (CONTINUED)

TOPICS

PAE

COMMENTS AND SUGGESTIONS

The Grouping Prin-
ciple for Addition

The Grouping Prin-
ciple for Multiplica-
tion

Rearranging Addends
Rearranging Factors

Review of Principles

Working in the Book
Store

A New Principle
The Multiplication-
Addition Principle

Multiplication-
Addition EXercise

The Multiplication-
Addition Principle
Again

158
159
160
161

162

163

le4

l66

168

169

Also called associative property. Show how
grouping can sometimes make the operations .easier.

Also called distributive property of multiplica-
tion over addition.

More practice may be needed.

Could be used for oral exercises.

10



UNIT VIII: MULTIPLYING

Chapter 8 in Basic Modern Mathematics Textbook 7

(18 days)

On completion of Unit VIII, the student should be able to

find the product of a single and a multiple digit number

solve short sentence word problems involving the use of multiplication

solve eguations involving the use of the multiplication-addition principle
for missing elements

write, without computation, the product of a whole number and 10, 100 or

1000
TOPICS PAGE COMMENTS AND SUGGESTIONS

Factors of 10 and 10C 177 The aim here is to enable students to perform
mentally, multiplications by 10 and 100. Exten-
sive treatment may not be necessary.

Factors of 10, 20, 30 17°

Related Products 180 Just more practice.

The Multiplication 182 You may wish to refer to this as the distributive

Addition Principle roperty.

Multiplication- 183 Students should do all these problems.

Addition Problems

Using the Multipli- 184 This simply involves using the distributive

cation-Addition rroperty to simplify computation. Students may

Principle need practice.

Multiplication- 185

Addition Problems

2-Digit Factors 186 This teaches the same thing in vertical form.
No special treatment is needed.

A Short Cut 187

Miles Per Gallon 189 It is felt that students can profit by as much
practice as possible in solving word problems.

Time 191

11



UNIT VIIT (CONTINUED)

-

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

Finding Products

Moon Trip

How Many...

3-Digit Factors

At the Airport

Factors With 4 or
More Digits

Short Stories

Estimating Products

Making the Best Guess

Map Problems

Chapter Review

193

194

195
196
197
198
199

200

201

202

204

This section is Just more drill. Use if needed.
Possibly some students will not need it.

This might provide a welcome change in that the
approach is a little different.

For students having trouble, it would be helpful
to go through the explanation:in the text care-
fully. i

This is a valuable section as it provides a means
for checking the reasonableness of answers. It
should be given thorough treatment.

Although the arithmetic required for this section
is not rigorous, it ddées provide an introduction
to using maps. An extensive class discussion may
prove valuable.

Students will probably need this.

12
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UNIT IX: DIVIDING
Chapter 9 in Basic Modern Mathematics Textbook 7
(20 days)

On completion of Unit IX, the student should be able to

find the quotient with and without remainders of two numbers when the:
divisor is a single digit number

solve shert sentence word problems involving the use of division
write a division problem associated with a given rectangular array
find a missing digit in the quotient of a given division problem

write the two division equations related to a given multiplication equation

TOPICS PAGE COMMENTS AND SUGGESTIONS
Quotients With Zero 208 Also use divisions by 10 and 100.
Endings
About How Fast Can 210
They Go
At Camp and Short 212 Assign all stoxy problems (either as class dis-
Stories cussion or assigned work).
The Function Game 214 You may follow this by asking each student to

make up several rules and see if the «lass can
find this rule.

Reasoning in Division 216 Strive for the correct multiple of 10.

Division and Addition 220 Good examples of the distributive property of
division over addition.

Estimating the Quotiemt 222

Finding the Tens 224 These are all leading to the division algorithm.

Digit for Quotients

Finding the Ones 226

Digit in Quotients

Finding 2-Digit 229 Go over these steps carefuily.
Quotients

Delivering Newspapers 230
anC Short Stories

13
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UNIT IX (CONTINUED)

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

Comparing Prices and
Short Stories

Money Problems

Remainders in
Division

Division and Sets

Checking Division

232

235

235

238

239

Story problems are very important.

Streus that the remainder must be less than the
divisor.

Anothar approach to remainders.
Stress this.

UNIT X: NUMBER THEORY

Chapter 10 in Basic Modern Mathematics Textbook 7

On completion of Unit X,

(7 days)

the student should be able to

identify the even or odd numbers from a given list

list the multiples of given whole numbers that are less than 100

list the factors of a whole number less than 50 and find the greatest com-
mon factor of two whole numbers less than 50

identify from a given list of whole numbers that are less than 50, the prime

and the composite numbers

completely factor a whole numbet less than 50

state whether a number is divisible by 2, 3 or 5 by using the divisibility

tests

TOPICS PAGE COMMENTS AND SUGGESTIONS
Even and Odd Numbers 246
Sums and Products- 248 Provide plenty of time for class discussion on
Even or 0dd even, odd, multiples, etc.
Multiples 249 Be sure students say "twelve is the product of

» four and three," rather than simply saying

Factors and Products 250

"twelve is the product."”

14
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UNIT ¥ (CONTINUED)

TOPICS PAGE COMMENTS AND SUGGESTIONS
Finding Factors. © 251 An analogous situation would be to say that "the
number equal is equal." Such a statement is
Common Factors 252 meaningless. Similarly, when we say that the
: number four is a factor, the natural question
Greatest Common 253 ‘arises "a factor of what?"
Factors '
How.many factors? _ 254
Prime Numbers 255
The Function Game - 256 Plenty of oral drilling may be used in reviewing

. even, odd, prime and composite numbers.

. ,® UNIT XI: FRACTIONS
Chapter 1l in Basic Modern Mathematics Textkook 7
S (15 days) '
On completion of Unit XI, the student should be able to
state the fraction that names a designéted part of an array.
choose from a list those fractions that are improper
express a given fraction in lowest terms

tell whether or not two given fractions are equivalent

write a set of six fractions equivalent to a given fraction

TOPICS 3 PAGE : : COMMENTS AND SUGGESTIONS
Number Pairs and 260 Sometimes reading the vinculum as "of" is help-
Fractions - ful. Thus 3/4 is read 3 of 4 parts.

Parts of an Object ‘261'. Now we must insert "equal" parts.
Fractions and Parts 262‘ ‘Models for this work would be helpful.

of an Object

Fractions and Sets - 264 'fﬁpgfthis work carefully as it leads to equivalent
-~ - “fractions.

15
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UNIT XI (CONTINUED)

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

Equivalent Fractions
Sets of Egquivalent
Fractions

Building Sets of
Equivalent Fractions

Numerator and Denomi-
nator

" Fractions (Numerator)
> or = Denominator
More About Fractions
Zero Numerators

A Check for Equi-
valent Fractions

Equivalent Fractions
Again

Lower and Higher
Terms

More About Lower
and Higher Terms

Lowest Terms

More About Lowest
Terms

Lowest Texrm
Fractions_

266

268

272

276

277

279

280

284

285

286

287

288

The "discovery" approach works well here if
several examples are shown. :

You may wish to go to 3/4 is equivalent to
3x/4x.

Just associating numerator with top and denomi-
nator with bottom is sufficient here.

"Improper" fractions are not "improper" at all.

‘Also stress that we have 4/3 circles, not 4/3

of a circle.

0/4 can be read as zero fourths and thought of
as no fourths.

You may- or may not wish to use the formal defi-

nition for equivalent fractions i.e. a/b is
equivalent to c/d if and only if ad = bc.

Stress that lower and higher terms are applied
only to equivalent fractions.

Notice there is no mention of "reduce."

"common factor" is the key idea.

16



UNIT XII: RATIONAL NUMBERS _
Chapter 12 in Basic Modern Mathematics Textbook 7
(15 days)

On completion of Unit XII, the student should be able to

match a given class of equivalent fractions with a point on a given number
line

insert the symbols >, <, or = appropriately between two rational numbers

give the lowest-terms fractions corresponding to evenly spaced points in
the interval from O to 4 on the number line

find the lowest-terms fraction for the sum and difference of pairs of frac-
tions having the same denominator and decimals having the same place value

EPPSE

find the lowest-terms fraction for the product of pairs of common fractions

convert comimon fractions and whole number percents to decimals, and conver-

sely
| TOPICS PAGE COMMENTS AND SUGGESTIONS
; Fractions 294 Consider doing the activity described on page
: 332 of teacher's edition from the preparation
; ' section.
% From Fractions to 296
E Numbers
i Rational Number 298
: Exercises
1 Names for Rational 300 Once the students have completed the test for
Wumbers equivalence, you can have them write the equality
sign between the equivalent fractions and the
inequality sign (#) if they are not equivalent.
Do not ask the students to indicate less than and
greater than.
Inequality 304 Use physical objects such as measuring cups, to
demonstrate inequality concepts.
Rational Numbers 306 A rational number such as 8/5 is in lowest terms.
Greater Than 1 There is no need of changing it to 1 3/5. How-
ever, 8/6 should at least be put in lowest terms
of 4/3.
i
17
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UNIT X1 (CONTINUED)

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

Addition and
Subtraction

Whole Numbers and
Rational Numbers

Mixed Numeralsr

Measurement. Using'
Mixed Numerals

More About Addition
and Subtraction

Multiplication of
Rational Numbers

Finding Products
Decimals

Addition and Subtrac-
tion Using Decimals

Percents

308

31o

314

3le

317

318

320

321

Many games and puzzles are available for use in
regard to rational numbers.

Use material from supplementary experiences and
other sources to give the student more work with
operations of rational numbers. Methods for
using these exercises are given'on page 365 of
teacher's manual.

18
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PREFACE

This resource guide for Modern Mathematics 8 is organized as follows:

1. A recommended seguence of units with a suggested
time allotment for each unit.

2. Unit OQutlines
o a: Specific objectives to be realized by the student
or. completion of the unit.
b. A detailed breakdown of the unit into sub-units
with suggestions for developing topics and hints
for the teacher in presentation of topics.

The time allotment for each unit is included only as a guideline for the teacher.
The specific objectives of each unit set a basic body of material to be covered
in Modern Mathematics 8 and the standard of proficiency that should be expected
from each student in the Kent School District.

The fact that this guide can be beneficially revised will become evident with
use. We hope that teachers using it will critically analyze it and make comments
and suggestions about its utility, content and structure.

COMMITTEE FOR MODERN MATH 8 GUIDE

Cedric G. Hannon, Chairman
Kentridge sSenior High school

Charles A. sStanden o Gor3don A. Harms
Sequoia Junior High School o Meridian Junior High School
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INTRODUCTION

Statement of Purpose

The purpose of Modern Math 8 is to provide a background for those eighth grade
students who plan to take Algebra in the ninth grade. The course is a contin-
uation and expansion of Modern Math 7 and offers students a sound development
of the structure of the real number systemn. '

This knowledge together with the basic mathematical skills form an integral part
of the math background that such students will need as adults and at the same
time provides the necessary background for future math courses.

Objectives

Modern Math 8 is essentially a course intended to prepare students for subsequent
work in the mathematics program. To accomplish this objective, the following
topics will be introduced and developed: 4

fundamental operations with rational numbers, both positive and negative
comparison and measurement of plane and solid geometric figures

radicals and the Pythagorean Theorem

exponents and scientific notation

writing and solving equations with one variable and using these equations
to solve word problems

representing truth sets of equations and inequalities on the number line

Prerequisites and Selection of Students

Because from 70 to 80 per cent of all eighth grade students will be enrolled in
Modern Math 8 and because of the wide range of abilities and aptitudes in this

number of students, it is anticipated that some grouping will be attempted in
this course. ' -

'To be placed in Modern Math 8 the student must have satisfied one of the following:

a. Completion of Modern Math 7 with a grade of C or better.
b. Completion of Basic Math 7 with a grade of B or better and teacher
' recommendation.
c. Completion of Modern Math 7 with a grade of D or X and teacher
recommendation.

Students who do not achieve to a satisfactory level may be transferred to Basic
Math 8. '

Ut 199-




RECOMMENDED TEXTS AND REFERENCE MATERIALS

Basic Textbook:

Dolciani, Wooton, Beckenbach, Chinn Modern School Mathematice - Structure and
Method; Houghton Mifflin Co. (Boston, 1967)

Supplementary References:

Gundlach, Buffie, Denny, Kempf Junior High School Mathematics; Laidlaw Brothers
(River Forest, Illinois, 1968)

Nichols Pre-Algebra Mathematics; Holt, Rinehart, Winston (New York, 1965)

Nichols, Fiournoy, Kalin, Simon Elementary Mathematics - Patterns and Structure;
Holt, Rinehart, winston (New York, 1966)

Longley, Cook Fun With Brain Pu3zles; Fawcett Publications, Inc. (Greenwich,
Conn., l96l)

Parker The Structure of Number Systems; Prentice-Hall (Englewood Cliffs, 1966)

Scheid Elements of Finite Mathematics; addison-Wesley Publishing Co. . (Reading,
Mass., 1962)

School Mathematics Study Group Mathematics for Junior High School; Yale
University Press (New York, 1961)

Smith - Exploratione in Elementary Mathematice; Prentice-Hall (Englewood Cliffs,
1966)

Wirtz, Botel, Numley Discovery in Elementary School Mathematice; Encyclopedia

Britannica Press (Chicago, 1963)

iv
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UNIT

II

11T

Iv

VI

VII

VIII

IX

XI

XII

XIII

X1V

XVII

R

SR ks Lot

SUGGESTED TIME ALLOTMENTS

First Semester

Rational Numbers . . « « « « + « f e e s s e o
Addition and Subtraction of Rational Numbers . .
Multiplication and Division of Rational Numbers
Geometric Figures in the Plane . . . . . ; e o s
Congruence and Measurement of Plane Figures . .
Exponents and Scientific Notation . ;m. e o o
The Metric System . . . . . & &« ¢« ¢ ¢« ¢ o« « o« &

Precision and ACCUXACY +. « 2 « 2 « = s« s o o o «

Decimal Numerals and Real Numbers . . . « « « &

Second Semester

Open Number SenteéncesS . . « ¢ o ¢ o s o o o o =
Solving Open Number Senterces . « « + « « « o« «
Using Equations . . . . & ¢ &« o 2 o o« 2 o « o« &
Square Roots; Similar Figures . . . . .« « « « &
Pyramids and Prisms . . « ¢ & « ¢ « 2 « o o o =
Cones, Cylinders, and Spheres . . . « « « &« « &
Relations, Punctions, and Graphing . . . . . . .

Probability . ¢« & ¢« ¢ ¢ ¢ 4 o o o o o o s o o

Suggested
Time *

10 days
10 days
10 days

8 days
12 days

6 days
11 days

Optional
(10 days)

10 days

10 days
11 days

7 days
15 days
10 days

7 days
14 days

Optional
(11 days)

*This schedule gives 151 total days with the omission of the two optional chap-
ters. Individual teachers may wish to vary the time allotments as necessary.
I
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UNIT I: RATIONAL NUMBERS
Chapter 1 in Dolciani, Book 8

(10 days)

On completion of Unit I, the student should be able to

" properly place a positive Or negative rational number relative to two
given points on a number line

show with a Venn diagram and by the roster methcd the union and intersec-
tion of the sets of positive, negatlve, n0n9051t1ve, and nonnegatlve

rational numoers

name and define the opposite of any given rational number

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

Negative Numbers

Sets of Numbers

Opposites of Numbers

Order

Arrows on the Numb;r
Line

2

14

17

21

The comments in the TM are qulte explicit and
should be of sufficient help in teaching this .

section.

Many students will have *rouble placing the cor-
rect sign (< or >) between two negative numbers.

It is helpFul if the students think of "absolute
value" as being the number of units away from the

- origin on a number line.

A common mistake: -n may stand for a positive

.0r a negative number, not just a negative number

as some students will think.




UNIT ITI: ADDITION AND SUBTRACTION OF RATIONAL NUMBERS
2 in Dolciani, o0k 8

Chapter 2
(10 days)
On completion of Unit II, the student should be able to
graph on a number line the sum or difference of two given rational numbers

write a mixed numeral in the form a/b, where a and b are integers, b # 0,
and vice versa

write the absolute valiue of a given rational number

write another fractional name and decimal name for a given fractional number
write the sum .or difference of any two rational anumbers

write the generalizations for the c¢losure property of addition, commutative
property of addition, associative property of addition, additive identity,
and the additive inverse property :

match, from a list of numerical expressioné, each of the above properties

write the generalization a - b = a + (-b) and change given subtraction
problems to equivalent addition problems

TOPICS . PAGE . . COMMENTS AND SUGGESTIONS
Sums of Nonnegative 32 A brief review ¢f the addition and simplification
Rational Numbers of fractions will be helpful. Review also how to

change a mixed number to a fraction and how to de-
rive a decimal numeral and percent equivalent to
a given fraction.

Sums of Negative 37 Students tend tc¢ have great difficulty with the

Rational Numbers concept of absclute value. The important thing
is.that the studsnts learn toc add signed numbers.
The concept of absolute value is only one means
for improving this skill. If the students can
form the necessary generalizations on their own,
this is sufficient.

Sums of Rational 41 The teacher will find that particularly for a
Numbers in General slower class extensive use of the number line in
: introducing the addition of positive and negative

rationals will be extremely beneficial. The dis-
covery method can be used very successfully here.
A supplem2ntal list of problems may also be re-
quired as a thorough mastery of this unit is
necessary before the introduction of subtraction.

ERIC S 433
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UNIT II (CONTINUED) .

PAGE

COMMENTS AND SUGGESTIONS

TOPICS
Properties of 45 The closure property may give some students
Addition -trouble. . Do ' '
Subtraction of 51 Stress the fact that a - b = a + (~b) and that

Rational Numbers

o
23
—

each subtraction problem should first be changed
to an equivalent addition problem before a solu-
tion is attempted.

Emphasize that subtracting a negative number is
the same as adding the additive inverse of the
‘number. : Ce —_ .

B 134



UNIT II¥: MULTIPLICATION AND DIVISION OF RATIONAL, NUMBERS
Chapter 3 in Dolciani, Beok 8
(10 days)
On completion of Unit III, the student should be able to
give the sign of the product of any two rational numbers by inspection

find the product of two or more rational numbers

match the properties of multiplication with statements illustrating these
properties , -

give the sign of the gquotient of any two rational numbers by inspection

find the quotient of two rational numbers

TOPICS PAGE COMMENTS AND SUGGESTIONS
The Product of a 62 Use the concept of multiplication as repeated
Rational Number anéd - addition to lead into the rules for the product
a Nonnegative cf a rational number and a nonnegative rational.

Rational Number

' Be certain students realize the reasons why they
may use "slant bars" in the process of multiply-
ing or dividing rational numbers.

The Product of Two 65 The table approach on page 66 is excellent.
Negative Rational
Numbers Might use "Friend of a Friend" as shown in Algebra

1-2 guide on page 20.

Properties of 68 The book's discussion will have to be expanded.

Multiplication
Division of Rational 73
Numbers

135
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UNIT IV: GEOMETRIC FIGURES IN THE PLANE
Chapter 4 in Dolciani, Book 8
(8 days)
On completion of Unit IV, the student should be able to
identify from a drawing: a) transversal, b) corresponding angles, c) ex-
terior angles, d) interior angles, e) supplementary angles, f) vertical

angles, g) alternate angles

use a protractor to measure and construct given angles with no more than
one degree of error '

bisect a segment and an angle using only compéss and straightédge
duplicate a given triangie using only a straightedge and a compass

draw all axes of symmetry for a given figure, and label any point of sym-
metry the figure has

TOPICS . PAGE CDﬁMENTS AND SUGGESTIONS
Drawing Geometric ' 84 It is recommended that the teachar become some-
Figures ' what skilled in the use of the ijackboard compass.

This may take some practice. ¥For instructing the
students in using a protractor, the use of an
overhead projector and transparencies are strongly
~advised.

Basic Constructions 922 See TM page 21l.

Symmetry 28

ERIC | R
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UNIT V: CONGRUENCE AND MEASUREMENT OF PLANE FIGURES
Chapter 5 ig'Dolciani, Book 8
(12 days)
On completion of Unit V, the student should be able to

state from given information whether or not two given figures are congruent
construct a figure congruent to o given figure
state the ASA, SAS, and SSS properties of congruence
list the corresponding parts of two congruont figures
identify fhe following from an appropriate drawing: ;adius, chord, diameter

find the perimeter of a given polygon or closed flgures composed of segments
and/or semi-circles

find the area of a given rectangular, circular, triangular, or trapezoidal
region :

deflne a circle and find the clrcumference of a circle of glven radlus or

dlameter
"TOPICS PAGE : ) COMMENTS AND SUGGESTIONS

Congruent Figures 112 Stress the fact that although a correspondence
may be set up between any two polygons of the
same number of sides, this correspondence will
be a congruence if sides and angles are congruent.

| Some time should be spent establishing the con-
| cept of congruence of segments and angles.

Congruent Triangles 118

Constructing Con- 124 See the geometry overlay notebook for sample

gruent Triangles constructions that can be used on the overhead
projector.

Perimeter 132 The teacher need not expect the student to memo-
rize all of the formulae in this chapter but
should expect the student to apply them.

Area 137




UNIT VI:
Chapter 6 in Dolciani, Book 8

g TR
e puTERTy YR B

EXPONENTS AND SCIENTIFIC NOTATION

(6 days)

On completion of Unit VI, the student should be able to

write a number which is an integal power of 10 by use of exponents

multiply and divide numbers which are powers of 10 by use of exponents

write numbers in scientific notation

multiply and divide numbers written in scientific notation .

COMMENTS AND SUGGESTIONS

TOPICS PAGE
E#ponents 154 Emphasize note on top of page 1§S'in ™. -
Zero and Negative 158 See TM.
Exponents
Scientific Notation 16l Emphasize multiplying and dividing by powers of
' 10. o
Scientific Notation 166 Note that answer must sometimes be converted

in Products and
Quotients

before it is in scientific notation.

In thé exercises, remind students that their
answers in "decimal numeral" form need not have
a decimal._

Stress that it is very easy to estimate pro-
_ducts and quotients when expressions are written
in scientific notation. You might ask students
to estimate answers before they actually work
problems.

7 |
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UNIT VII: THE METRIC SYSTEM
Chapter 7 in Dolciani, Book 8
111 days:;
On completion of Unit VII, the student should be able to
convert from one metric unit of length, volume, or area, to another
multiply and divide by integral powers of 10 mentally
use scientific notation to convert from one metric unit to another

‘convert from one unit to another in the English system

convert units of linear measure from English to metric and vice-versa

TOPICS PAGE COMMENTS AND SUGGESTIONS

Throughout this unit, do not require memorization
of equivalent units. ‘

Units of Length 174 Stress that the yard is defined as .9144 meters.
This is exact. The same is true with 1 in = 2.54
cm. Other conversion factors are approximate.

Conversion of Linear 180 This section will give students much practice in
Units mental multiplication by powers of 10.
Metric Units of Area 184 One approach that can be used to convert units

of :teasure is to multiply by fractions equal to
"one" in which the numerator and denominator are
equivalent units of measure. For example, to
change 3 cm. to feet. The problem would be set
up as follows:

1l in, 1 ft.
3 cm. x x =
2.54 cm. 12 in.
Notice that the sequence is set up in such a way
that all the labels cancel except that one to
which we wish toc change.

Metric Units of 188
Vblumg
Metric Units of Mass 192

and Capacity

go 139



UNIT VIII: PRECISION AND ACCURACY
Chapter 8 in Dolciani, Book 8
(10 days)
On completion of Unit VIII, the student should be able to

write the unit of measure for any given measurement
determine the greatest possible error for a giVen‘measuxementv
select the more precise oOof two given measures
determine the number of significant digits in a given measure
round off a given measurement to a given number of significant digits

find the relative error of a given measurement

TOPICS PAGE COMMENTS AND SUGGESTIONS
Unit of Measure and 202 The teacher should not expect complete mastery
Greatest Possible of this unit but rather should treat it as a
Error - first exposure stressing the idea that a measure

is not exact.
Significant Digits 208

Relative Error 212

i



UNIT IX: DECIMAL NUMERALS AND REAL NUMBERS
Chapter 9 in Dolciani, Book 8
(10 days)

On completion of Unit IX, the student should be able to

name a rational number correspondlng to a given repeatlng or terminating
decimal

. name a terminating or repeating decimal corresponding to a given fraction

compare the size of two given numbers in both decimal and fractional nota-
tion '

name a rational and an irrational number between two given numbers
graph a given set of real numbers

use set-builder notation to name the set of real numbers on a given graph

TOPICS PAGE COMMENTS AND SUGGESTIONS
Decimal Numerals for 224 Stress that the "vinculum" is on g over the -
Rational Numbers repetend. Note rhat 2.45 = 2.4545 but that 2. a5

is simpler.

Rational Numbers Named 229 This process will be difficult for some ‘students

by Repeating Decimal and mastery by all should probably not be expec-
Numerals . ted. : - o
Real Numbers 234 You might use Venn diagrams to stress the rela-

tionships between the real numbers, the rational
numbers, the integers, the whole numbers, and
the natural numbers.

Students may not believe_ the statement on page
237 which says that 759. 9 = 760.0. Have them
help you justify this equation by using the pro-
cess of the preceeding section.

Density ' 241

Completeness and Graphs 245 Point out that density and completeness are not
equivalent.

Warn students that a common mistake in graphing
the sets in the exercises is to forget that the
variables represent real numbers and graph
points, instead. o

opt 141
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UNIT X: OPEN NUMBER SENTENCES
Chapter 10 in Dolciani, Book 8
(10 days)
On completion of Unit X, the student should be able to

write open number phrases expressing sums, differences, products, and
quotients

evaluate open number phrases when the value of the variable is known

determine truth or falsity of open number sentences in one or more
variables when the values of the variables are known

solve simple equations in one unknown by 1nSpectlon

write an open number Sentence to express a relatlonshlp 1n a S1mp1e'
word problem

TOPICS PAGE COMMENTS AND SUGGESTIONS

Number Phrases 258 Students may wish to devise their own "mind.read-
ing games" similar to those on page 258.. Stress
also the difference between "phrases" and "sen-

tences." Subject and verb give a sentence as in
English.

Values for Open Number 262

Phrases

Statements and Open 266 The definitions on page 267 in the colored boxes

Number Sentences are invaluable here. They should be studied
carefully.

Solving Equations by 271 Encourage students to express answers in set

Inspection notation {} in these exercises. It is a good
habit to acquire as it will be used extensively
later.




UNIT XI: SOLVING OPEN NUMBER SENTENCES
Chapter 11 in Dolciani, Book 8
(11 days)

On completion of Unit XI, the student should be able to

solve simple linear equations in one variable using the transformations.
listed on page 283 of the text and acceptable set notation ’

write the addition and multiplication properties of equality
solve and graph simple inequalities using the transformations on page 296
in the text ‘ : s

TOPICS PAGE COMMENTS AND SUGGESTIONS

Many students will be able to solve the given
equations by inspection. However, require them
to zhow.their work as a demonstration of their
understanding of the transformations discussed.

Solving Equations 282 Most students will requires a great deal of prac-
by Transformations tice in just the mechanics of solving equations.
' Supplementary problems can be taken from any

Algebra text. ' :
More Abcut Variables 288 If you assign any of the exercises in part C,
and Equations warn students that the solution séts of the

equations may have more than one. member.

Solving Inequalities 294 : : ' ' 4

. Compound Inequalities 300 This section is optional. Include only if time
{ 4 . and class ability allow. '

e
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UNIT XII: USING EQUATIONS -

Chapter

On completion of Unit XII, the

12 in Dolciani, Book 8
(7 days)

student should be able to

translate word sentences into number sentences

represent two unknowns in

terms of one variable

solve problems by use of an equation

solve percentage problems

by use of an egquation

TOPICS PAGE

.COMMENTS -AND - QUGGESTIONS

Translating Word Sen- 312
tences into Number
Sentences

Applying Number Sen- 316°
tences in One Variable

Percentage Problems 322

The material in this sectlon w1ll be dlfflcult
even for superior pupils. Urge students to state
for what their variables stand and to show their
work. Also encourage them to draw diagrams as

an aid to setting up the proper equatlons.

Emphasize that the members of an equatlon repre-
sent numbers. . »

Go through the steps of problem solving_carefully.

Use the proportion with a variable to solve per—
centage problems.




UNIT XIII: SQUARE ROOTS; SIMILAR FIGURES
Chapter 13 in Dolciani, Boook 8
(15 daysj
On completion of Unit XIII, the student should be able to
find square roots of numbers up to 1000 having rational:  roots
determine whether 3 numbers are Pythagorean triples

find the square root of any 3-digit number to two decimal places’

write the square root of any 3-digit. positive integer as the product of
the greatest possible integer and the smallest possible radical

use the Pythagorean'Theorem to find the third side of anylright triangle
of which two sides are known, and write the answer in simplified form

- apply the Pythagorean Theorem to such problems as finding the diagonal
of a rectangle :

use’ the idea ‘of similar polygons to solve s1mple problems involving pro- .
portion in measurement

identify corresponding parts of similar polygons and name the criteria
for determining similar triangles

TOPICS PAGE COMMENTS AND SUGGESTIONS
The Pythagorean 332 This property is the basis for most of the work
Property _ done in this unit on radicals. It should be

treated thoroughly. Students should receive
considerable practice in verifying Pythagorean
triples. '

Square Roots 336 Stress breaking down radicals into prime: factors
as an aid to simplification of irrational square
. ) roots. If this is done adequately now, future
troubles may be avoided. '

Special Right 339 Students may be overwhelmed by the material in

‘Mriangles this section. The 30°-60° right triangle dis-
cussion may prove, K especially difficult. You may
need to provide reasons for each step in the
development of the formula b = a v3.

Urge students to draw diagrams to help with
solutions wherever possible.

14
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UNIT XIII (CONTINUED)

PAGE

TOPICS ° COMMENTS AND SUGGESTIONS
Rational Approxima4' 343 In general, do not worry about finding these any
tions to Sguare Roots more accurately than two decimal places. .Again,

stress the idea of breaklng down the radicals
into simpler form. :
Similar Polygons 347 Stress use 0f corresponding .parts in solving word
probleus.
Trigonometric Ratios 353 Optional as time permlts.
359

Scale Drawings

oPtlonal May prov1de welcome rellef both for
students and teacher. - Y




UNIT XIV: PYRAMIDS AND PRISMS
Chapter 14 in Dolciani, Book 8
(10 days)
On completion of Unit X1V, the student should be able to
define a line perpendicular to a plane
define the distance between two parallel planes
sketch a 3-dimensional figure, prism, and pyramid

identify the base, altitude, and slant height of a given polyhedron

identify from a given set of drawings, a tetrahedron, a triangular and rea--
tangular prism, a parallelpiped, and an oblique prism .and a regular prism

find the surface area of a right rectangular prism, a right triangular prism,
and a regular pyramid from a given drawing

find the volume Of a prism and a pyramid from a given drawing

TOPICS PAGE COMMENTS AND SUGGESTIONS

Even faster pupils may feel swamped by the con-
cepts in this unit. Do not require memorization
of the formulas.

Points, Lines, and 374 Students invariably have trouble drawing 3-dimen-
Planes in Space sional figures. For suggestions as to how to help
them learn, see TM, pages 32-33.

Tetrahedrons and 379 When discussing a polyhedron, do not depend upon

Other Pyramids the students® ability to picture it mentally.
The teacher should always have a model close at
hand throughout this section. (Plastic models
may be made easily and inexpensively.)

Prisms 385 For additional help in visualization, see the
geometry transparencies book.

Surface Areas of 390 In order .to gain a better understanding of sur-

Prisms and Pyramids face areas and how the formulas are derived,
the teacher should have the students construct
models such as those on pages 384-385 and 389.

Volumes oOf Prisms 395 The emphasis should be on application of‘the

-, . and Pyramids ‘ formulae. Students should not be expected to

memorize them. :

, .‘}'-iz[16 N
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UNIT XV: CONES, CYLINDERS, AND SPHERES
Chapter 15 in Dolciani, Book 8

(7 days)

On completion of Unit XV, the student should be able to

name the parts of a cone, cylinder, and sphere

find the surface area and volume of a given cone, cylinder, and sphere

It may be desirable to teach this unit after Chapter 16 or 17 if the students'
interest in area and volume seems to vanish at the end of Chapter 14.

TOPICS

PAGE

Cones and Cylinders

Spheres: Great and
Small Circles

Surface Area of
Cylinders, Cones,
and Spheres

Volumes of Cylinders,
Cones, and Spheres

408

412

417

422

COMMENTS AND SUGGESTIONS
Models are essential here.
The use of a world globe is good.

Have the students coanstruct cylinders and cones
to illustrate the principles of this section.

Relationships between cylinder and prism, cone
and pyramid should be stressed and generalized.

Students should not be expected to memorize all
formulae in this chapter. The emphasis should
be on application.



UNIT XvI: RELATIONS, FUNCTIONS, AND GRAPHING
Chapter 16 in Dolciani, Book 8
(14 days)
On completion of Unit XVI, the student should be able to

locate on the number plane any point given by an ordered pair (x,y)

determine whether an ordered pair determines a point which is in the
truth set of an egquation in two unknowns

graph the truth set of any linear equation in two unknowns
solve two simultaneous linear egquations by graphing

determine by inspectién in what quadrant a point named by an ordered pair
will be found :

TOPICS PAGE . COMMENTS AND SUGGESTIONS
Solutions of Equations 432 Emphasize the idea of ordered pairs. The students
in Two Variables have a tendency to ignore order, possibly as a

result of continuous exposure to the commutatlve
property.

Solution Sets of Open 434
Number Sentences in
TwO Variables

Rectangular Coordinate 438 It might be 1nterest1ng for more able students

Systems to find the distance between two pcints on the
number plane by use of the Pythagorean Thenrem.
Also, a little information on Descartes might
be of interest here.

Relatibns and Func- 443 You might want to gi&e other examples of func-

tions tions from everyday. life such as postage as a
function of weight and height as a function of
age.

Students will need many examples to show the
relevance of the definition of function on page
445.  stress that each element of the domain is
paired with only one element in the range. . This
explains- why the test at the t0p of page. 446

:works.
Graphing_Lipear 447 P0551b1y the graphs of. equatlons which are not
Equations- - L -11near could be shown here. Examples ares

'y = x2, x2+y2 v.&,f=,1‘/x,,y ®3, y = 1/%?

tiflg/




UNIT XVI (CONTINUED)

TOPICS

PAGE S . COMMENTS AND SUGGESTIONS

Graphing Linear
Inequalities

Systems of ‘Linear:

Equations

452 ’ Y

454 - Possibly, another method: of' solving these systems
- could be: introduced, but take: care:that: the stu-
dents do not try to do.them all by addition. '
Remember that:the purpose. of the,chapter is lar-
gely an. 1ntroductlon to graphzng. FERR IR
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UNIT XVII: PROBABILITY
; , ) - Chapter 17 in Dolciani, Book 8
i ‘ . _ : (11 days) :

N

On completion of Unit XVII, the student should be able to

’

list the possible. outcomes and give the probability of each.outcome of: an
experlment 1nvolv1ng equally likely" outcomes aniiioror

list the set of favorable outcomes and glve the probability of one of these
occurring in. an experiment

establish the odds in favor of an event knowing the probability of the
event

find the probability of E U F where E and F are mutually exclusive events

find the probability of E U F where E and F are events which are not mutu-
ally exclusive

examine a random sample and establish empirical probability for an event

TOPICS PAGE COMMENTS AND SUGGESTIONS

This unit is an .enjoyable one to cover during
the last days of school. Do so if time permits!
An excellent reference: S.M.S.G.'s Probability
for Intermediate Grades. Teacher's Commentary.

The Probability of 470 Emphasize that all possible distinct outcomes
an Outcome of an experiment must be considered.

The Probability of 473 Distinguish between an outcome and an event,

an Event which may be a set of favorable outcomes.

The Probability of 478 . Work on "mutually exclusive." Be sure students
E or F for Disjoint equate this idea with disjoint sets. Venn
Sets diagrams are a useful tool for illustrating

this concept. .

The Probability of - 481 Intersection and union of sets should be re-
E or F in General viewed if necessary.
Empirical Probablllty. 485 Example from TM page 38 is excellent.
Samples

20
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. PREFACE -

This resource guide for Basic Mathematics 8 is organized as follows:

. 1. A recommended sequence of units with a suggested
time allotment for each unit.
2. Unit Outlines :
a. Specific objectives to be reallzed by the .student = -
on completion of the unit.
b. A detailed breakdown of the unlt into sub-units
with suggestions for developing topics and hints
for the teacher in presentation of topics...

The time allotment for each unit is included only: as. a:.guideline; for the teacher.
The specific objectives of each unit set a basic body of material to be covered
in Basic Mathematics 8 and the standard of proficiency- that: should be-expected
from each student in the Kent School District.

The fact that this guide can be beneficially revised will become evident with
use. We hope that teachers using it will critically:analyze it and make comments
and suggestions about its utility, content and structure.

COMMITTEE FOR BASIC MATHEMATICS 8 GUIDE

Dean D. Woerner, Chairman
Sequoia Junior High School

M. Joseph Tappero o Cedric G. Hannon
Kent Sunior High School . RPN - .+ ..: - Kentridge Senior: High School

Gordon: A... Harms .
Merldlan Junior High School

O
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INTRODUCTION ..

Statement of Purpocse

e E e b R T S e e e e e

‘"he purpose. of Basic Math 8 'is to prdvide an extensive ‘review of the funda-"
mental operations of arithmetic for :students: who are significantly-beélow

the level of most entering 8th graders in arithmetic skilils. Although the
course does introduce some new material, particularly inthe dreds. of ‘geom- " -
etry and nunber theory, the primary purpose of the course is to prOV1de a
review of previous work. ‘For this reason, studénts who 'do not need this

type of course should be transferred to -the .regular: ‘Math "8 icourse “as 'soon’

as p0551b1e.

< s KN RS

g antlclpate that some of the students in Ba51c Math 8 w111 be taklng Pre~
Algebra in the 9th grade and, therefore, the course material is a 11tt1e
more abstract than that in:Basic-'Math 7. '':As ‘is .often: the ‘case in: rev1ew LR
courses, motlvatlon may be the single most . important problem envountered

by the teacher. : For this reason; the teacher of Basic: Math?8 ‘may - be called*-Jﬁﬂ
upon to exercise hlS utmost ‘powers of. 1mag1nat10n and creat1v1ty" Bt

L
e
E
-
:
E
E
1
2
z
1
:
£
I
E
L
E
:
E

A

The major objectlve of Basic Math 8 .is to prOV1de an- extens1ve review- for'“

the student deficient in the basic skills of arlthmetlc. This review will
include the following topicss: @t'o. v oowi s o e e A

Place Value _
The ‘Four Fundamental Operations of:. Arlthmetlc'f‘
Measurement

Principles of Order

Elementary Number Theory

Rational Numbers

Decimals and Percents

Prerequisites and Selection of Students

Eighth grade status and a grade placement two or more years below grade level
on a standard test of mathematical achievement .(or below tenth percentlle)

6B 4eg |



RECOMMENDED TEXTS AND REFERENCE MATERIALS

Basic Textbook:

Eicholz, O'Daffer, Brumfiel, .Shanks Basic Modern Mathematice — Second bﬂurse-wv
Addison—Wesley, Inc. (Palo Alto,_Callfornla, 1965)

Sv*plementary References.?

Eicholz,vQ¢Dafﬁer, Brumflel -Shanks Supplementary Emperzences - Second Cburse,,
Addison:Wesley,,Inc. -(Pale, .Alto, -California;, -1965) : N

Longley, Cook Fun With Brazn PuzzZes, Fawcett Publlcatlons, Inc. (Greenwich,'
Conn., 1965) e ; e ) ; . L Co

Meyer Fﬂn W@th Muthematzcs, Fawcett Publlcatlons,AInc.,(Greenw1ch, Conn., 1961)

Natlonal Councll of Teachers of Mathematlcs Enrzchment Muthematzcs fbr the

Grades, Iwenty—seventh Yearbook;: National Council of Teachers of Mathematics
‘"Inc. (Washington, D. C., 1963)

National Touncil of Teachers of Mathematics  Topiee in Mathematics for Elemen-
tary School Teachers, Twenty-ninth Yearbook; Nationai Coun011 of Teachers
of Mathematlcs, Inc. (Washlngton, D. C., 1964)

Spltzer. Enrcchment of‘Artthmetzc, Webster Division - McGraw—Hlll Book . Co.»
(San Francisco, 1964)

Spitzer The Teaching of. Arithmetic;. Houghton Mifflin.Co. (Boston, 1961)

e
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SUGGESTED TIME ALLOTMENTS

Suggested

UNIT First Semester Time *
I Place Value and Number Bases . . « « ¢ ¢ o « o o o o « « « o« 11 days
II Addition and Subtraction .o o e« s e s s .e s s s e s+ & « o« 14 days
III Multiplication and Division . .. }‘.i{ ;";‘, e e e e s . 13 days -
v MEasurement . ... « « o o o o o o o 0 o4 s o Q .1. ;';‘. li dayé
\4 Special Products and Quotienﬁs .« ... ; . f:; ;_. . ; .« . 7 days
VI Estimation . . . . . . .. .. 0000 .;;b,b. ;4.:. . '7-da§s
VII Multiplying . « « « o« & « .’. .« ... .v. . . . o e e e s .b 11 dafs

VIII Dividing « « « . &+ . . I ; I R R 16 days
IX Number Theory . . « « . . . e e .‘.v;_. Gt e e e e e e .. 9 aays .

X Fractibns e e e e e ; ;.. e e .. S .{-;f. 13 days

XI Rational NUmMberS « « « « o o o o « o o o o o o @ .:.‘. .'?i. ‘“9 aaYs

XIT Additicﬁ and Subtractggn;of'3ationél'Numbers;. R . 13-déys

XIII *Mul?ipiicatign-and DiQisigﬁ'of Ratiqnal'Nﬁﬁbe?s . .‘; e o 7‘days

"_XIV_ Decimé}s éﬂa‘Percents-‘._;lfl. . ; . ...‘. c e e e e «'e o _9 déxs

150 days“

*Thzs suggested time schedule is based on a schooZ year of Zoo teachtng dhys.
Thzrty days have been aZZowed fbr testzng, revzew,.aﬁd other actzvztzes.




UNIT I: PLACE:VALUE AND' NUMBER BASES
Chapter l in Basic Modern Mathematics Textbook 8.
(11 days)
On : completlon of Unlt I, the student should be able to
write a numeral- representlng a: number glven in. words

state from a. given numeral how: many ones, tens, hundreds, thousands, or
millions it represents : ' 2

TOPICS T PAGE v b B LT ﬂCOMMENTSﬁANb'SUGGESTIONS

Grouping by Tens ‘ 2 Provide containers of beads or beans, bundles of
2-Digit Numerals -stidks. or straws, etc. for students to physically

. . do ‘sémeiof the: iproblems .ir the™ f1rst threeusec-f
3-Digit Numerals 4 tlons.

4-Digit Numerals . 6
Comparison=~Place Value 8
Inventions io Spend tlme d1scuss1ng and worklng the sectlon on

“inventions :to provide-a:’stimilating- experlence
in work and place value concepts.

Thousands 12
' Milliohs <. - .. " “I4 . Discuss thoroughly theé:excellent colpariséns of

a mllllon on- page 15.

. P - ,wfv}The bes1 tlme for a. d1scuss1on on . pages 16 and
B A R S 1 2 would.be after the students try working-the-
Coeieps oo S iy o cexercisess Thechief value of this is the ex-
*egplanatlon'whlch ‘the students might give to: tell

“how they arrive at the correct answer.

Population:i. - 218 bjects such»as beads or stlcks can be very heIp—

T fe vful ‘Wwhen worklng ‘with base four.

‘Billions  and , 20
Trillions:

Base‘Ten:and_BaSe'

21

More About Base'Four 23 ~Provide plenty,offopportunity for the students
. ' ‘to discover the grouplng concept of base ten- and
base - four. } : R s L

e E
X

o |
O
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*ﬁUNIT g o (CONTINUED)

COMMENTS AND SUGGESTIONS

TOPICS - . ‘PASE «“S.“li"ié
Operations Using Base 24 Provide plenty of act1v1t1es Such as - games and
Four Numerals .~-;y,puzzlesithroughout thisg unit’ -andthe:remainder:;-

.of the book.,‘Consult textbooks and reference
llst for recommended sources rof« mathematical side

write the union and 1ntersectlon of. two sets
“add and subtract numbers that 1nvolve carrylng and borrow1ng
wrlte an addltlon fact as a related subtractlon fact and vice versa -

e

g s1mplify addltion problems by changlng.the rorder and grouplng of numbers

add and subtract numbers w1th three or more d1g1tsv

~TOPICS ;. s PAGE i COMMENTS AND SUGGESTIONS

28 For some top1cs such as | carrylng and borrowing

~ T~ » in“addition:and:subtraction,; it may be helpful,

3 especlallyzfor less able students, to use a few
fajset demonstratlons to show “breaklng apart" sets
;of ten and regrouplng.

Subtractlon

At the Serv1cejud Mastery of addltlon of single. d1g1t numbers is

-Station:. o vsofxutmost 1mportance since we base subtraction..:
' ~facts: on knowledge ‘of. addltlon facts.
Short Stories 33 ' ”S‘~l o ”#h;N A i R ;n%éu.a;
. The Functlon Game | 34 ; . - o
'+ _ p : . L ST n;,_{ PN R )
The Order Pr1nc1ple 36. o Let students make up thelr own functlon rules;waﬁ

for Addltlon

. and_glve each student an opportunlty to lead the

The Grouping *Prin-
ciple for Addition



.UNIT II (CONTINUED)

TOPICS PAGE —-_COMMENTS AND SUGGESTIONS

Using the Order and 38
Grouping Principles L
Reasoning-Addition 39 . §MG1ve the. students . Some exerc1ses 1n which you

) ' ) ; ‘read tnree numbers and they g1ve ‘the sum. Stu-
Column Addition 40, A_dents can. becqme qu1te good.. at mental addltlon

R o "withia 11tt1e practlce. ' :

Sums - 2-Digit and 42 P :
3-Digit ; - o
Column Addition - 44 .

Larger Numbers

Energ§.

Money - Finding The
Total Zaount

Planning the Camping
Trip

Regrouping

Subtraction -
2-Digit Numbers

The Human Skeleton

Subtractlon -_A{?
3= D1g1t Numbers

Science Short"Stories

History Short Stories

ShoppingvPrEbieﬁsiﬁ
.More Regrouplng
More Subtractlon
,Anlmal Welghts

Waterfalls of'
,North Amerlca

i

Brldges

O

rRiC -

PAruiText provided by enic [l

";45;L“,

a7

48

49

50

52

- 55

1 56T1

57 7

‘Allow-plenty of ‘discussion-as some- stiidents may
 haye 1nterest1ng ‘comments to contrlbute ‘because
‘of'thelr exposure to. publlc concern for dieting

and’ calorie counting.

< N
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Aruitoxt provided by Eic:

UNIT III: )
Chapter 3 in Bas1c ‘Modern Mathematlcs Textbook -

On completion of Unit III,

the

. MULTIPLICATION AND DIVISION

(13 days) Rt . a.i“xu.fiv..u.

student should be able to

write simple multlpllcatlon facts as rel"ted lelSlOn facts and v1ce versa

s1mpllfy multiplication by us;ng;the‘nul_wpllcatlon - additioh prlnclple'”

write multiplication facts through 9 x 9 o LSRR

solve word problems using multiplication aﬁd'diy}sion

RIC

TOPICS PAGE ,jﬁ COMMENTS AND SUGGESTIONS

Muitiplication 64" oral work in class may be all that is needed on
these flve Loplcs but exercise 3 on page 68

Division 65 should be’ covered thoroughly so the students know
why they should multlply or d1v1de and not Just

Multiplication and guess. o

Addition o

Division and 67

Subtraction

Multiplication and 68 "

bivision are Related

The Order Principle 70

For Multiplicatien ' L

The Multiplication- 71 Show how this prlnclple can be used to '"break,

Addition Principle apart" factors to s1mp11fy multlpllcatlon. .

0 and 1 in Multipli- 72

cation : o

Reviewing Multipli- 73 As suggested 1n the book have each student make

cation Facts and keep his: own multlpllcatlon table.= “

Threes, Fours, & Fives 74 .

Sixes, Sevens, Eights, = 75 o §

and Nines S - ’

Multiplication .76 B 5 o

Exercises -

Number Line Exercises.

77

[




‘UNET.-III. (CONTINUED):.

TOPICS " DAGE . ... . . COMMENTS ANOD SUGGESTIONS

More Number Line 78

Exercises -
Animal Short Stucies.. :--80:-

Missing Factor 81 .
Exercises . 3

: %
Using Multiplidation . - -82 .
to Divide )

Produdts and Factdré 83

0 and 1 in Division . 84 - . . Remind. students that zer041s thevMultipllcatlve
Annihilator" aﬂd its use in lelSlOn will ‘bring
disaster -and- devastatlon.: <D0, NOT DIVIDE BY ZERO.

Using Division to 86
Solve Problems. . .. . .

At the Grocery: Store 87.: . .

The Function Game » 88 Good exercise‘tOIQSe as competitive class game;

Weightsnbh theiﬂéén' 96'” -

RN

Short Space Stories o1

tinJ(:iiQ“

" Aruntext proviasa by ric [RETRENRIEAS




UNIT IV:  MEASUREMENT
Chapter 4 in Basic Modern Mathematlcs Textbook 8
(11 days)

On completion of Unit IV, the student.should be able to

write or state orally whether linear, square, or cubic- measurlng units-
are needed in a problem
measure the length of an item to the nearest half unit

f1nd the perimeter and area’ of a rectangle with glven length and w1dth &

find the surface area of a rectangular solld having glven dlmenslons (whole
numbers only) : .

write a ratio comparing the measure of two objects

solve a simple oroblem involving ratio

TOPICS PAGE COMMENTS AND SUGGESTIONS =
Length, Area, and 26 Models would be helpful here and throughout this
Volume unit..

Finding Length o8 The unit for measurement of length 1s arbltrary

Inch and Centimeter 99 The students should elther have or make centl—

Rulers meter rulers. ‘

Estimating Length 160 Stress the interval within which a measurement
lies.

A Buried Treasure Map 101
Finding Area 102 We start with counting to find area.
Area: Rectargles 104 Due to past experience, classes will come up

with the formula, or at least a rule, for area
of a rectangle.

Finding Volume 106 We now use counting to.find volume.

Estimating Perimeter 108 A few examples on the board with student par-
ticipation will fix the idea of perimeter.

Measuring to Find 110

Perimeter

Surface Area 112 Models are necessarf here.

| D 162



UNIT IV (CONTINUED)

TOPICS DAGE | — "COMMENTS AND SUGGESTIONS. __
-Surface Area : 114 ‘Here again, we count to find surface areai '
ExXercises : R : ~ o
Liguid Measure o 116 Models £illed with sand or water, though messy,

are very helpful.

Inches, Feet, Yards, 117

*and Mlles £

'Ratlo and Scale - 118 . Exercise 7 on page 119 should make an ‘interes-
Draw1ng o s .~ 7 ting assignment.

UNIT V: SPECIAL PRODUCTS AND QUOTIENTS
Chapter 5 in Basic Modern Mathematics Textbook 8
(7 days) '
On completion of Unit V, the student should be able to
find products and quotlents 1nvolv1ng factors whlch are multlples of 10

Slmpllfy multlpllcatlon problems using the order and ‘grouping pr1n01ples

 simplify computation problems using the multiplication-addition principle.

TOPICS - - - ) "PAGE -~ e COMMENTS AND SUGGESTIONS -
Multiples of 10, 100, 122 - . The symbolism used in''this section is introduced
and 1000 on page 77. If you choose to use this section,

it might be wise to review first.
Using the Grouping 124 Here we use the associative property to simplify
Principle to Find computation to emable us to multiply by 10 or
Products 100. This is a worthwihile tool and should be

given thorough treatment.

o

Special Products 126 These sections. prov1de practlce in us1ng the
rules for muitiplying by 10 and 100.. ‘Even" ‘the

Special Quotients 127 poorer students should have some succeSsﬁhere;“

Reasoning 128 This is an introduction to a little number: °-

theory which should help students to determine
whether or not an answer is reasonable. Add-
itional practice may be indicated.
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Aruitoxt provided by Eic:

UNIT V: (CONTINUED)

TOPICS

- PAGE

Buying and Selling
Clothes

Using the Order and.
Grouping Principles

The Multiplication
Addition Principle
and Its Use’

129

130

132

UNIT VI:.

'COMMENTS AND SUGGESTIONS

This is: application of previously covered mater-—
ial in the unit. All exercises should be done.

Applying commutative and associative.properties
"is extremely important in later work.

It should
be stressed.

The distributive property may be the most impor-
tant topic in the understanding of algebra. Al-
though many. students in Basic Math. 8 will not be
taking algebra, the property’'s value in simpli-

fying computation makes its inclusion worthwhile.

ESTIMATION

Chapter 6 in Basic Modern Mathematics Textbook 8

On completion of Unit VI,

(7 days)

the stuaentvshould be able to

f

estimate sums, products, dlfferences and quotlents w1th a reasonable
degree of accuracy . : S

TOPICS

PAGE

COMMENTS AND SUGGESTIONS
Estimati.ag - 138 'Notice * on page 166 of Teacher's Edition.
Estimating Sums 140 . Good oral . exercise.
And Differences .
Estimating Products 142
Which Estimate is 144 Optionélftoéic;
Best . o - L e
Estimating Quotients 145
Short Stories - 146
Estimation - -

Eétimation.for~Eun

147

£O7
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UNIT VII:  MULTIPLYING
Chapter 7. in Basic Modern Mathematics Textbook. 8
(11 days)
On completion of Unit VII,. the. student should be able to:

multiply 3-digit numbers- -

solve word problems involving 2-digit multiplication

TOPICS PAGE COMMENTS AND SUGGESTIONS

One 2-Digit Factor 152 Be sure the students understand the 1dea of
: : .~ - :"preaking, apart" when they multiply. :

3
E

Factors With 3 and 154 This provides good practice in the "breaking §
4 Digits o . IS : apart” method. Show carefully why ' the "short . F
: - eut" works:. R I A i
Area Exercises . : 156 .. --Review the rule for areas of rectangles. ... . ° ;
-
City Altitudes 157 1
2-Digit Factors 158 - One of these factors is a multiple of .10. :
More About 2-Digit . 160 . This is the developmént of the multiplication
Factors algorithm: for, 2-digit numbers. Be sure the

students have mastered the preceedlng toplc
. before doing:: thls. . o St

Volume Exercises 161 Do not insist on use of the volume formula.
- - S :Number of blocks in a layer times the number-: -
. of layers: is sufficient.

Records ! 162
Short Stories 163 o R T RS
Multiplication 164
Exercises: . .. R S
Two 3-Digit Factors 166 Review multiplication by multiples of 100. .Show
LTI T T Ceeen how: the - algorlthm ‘parallels the "breaklng apart"

method. -
The Statue of Liberty 167 I A
Multiplying Practice 168
Speed of Sound 169

"9

vanl 165




UNIT VITII: DIVIDING
Chapter 8 in Basic Modern Mathematics Textbook 8
(16 days)

On complétion of Unit VIII, the student should be able to

divide problems with one-, two-, or three-digit quotients and-one~ or two-
digit divisors ’

solve word problems using division

TOPICS PAGE ' COMMENTS AND SUGGESTIONS

g Estimation : 176 .. Thls gives" a .good 1ntroduct10n to non—exact
! d1v1s1on. :
i . . - Co . . .
! Quotients and 178  Note the use of repeated subtractlon to. develop
! Remainders ' the division algcrithm.
;
' Subtraction and . 180 Help the students arrive at a good first guess.
Quotients ' :
: Multiples of 10 in 182 These problams will help in first estimates.
\ Estimation - L . I . : Vo
Finding the Quotient = 184 Here:is the: 51mple form of the division
: o T i ‘ : algorlthm
Finding and Checking 186 ﬂiInsist'that«studehts do check.
Quotlents
Flndlng a Substltute . 188 -Just try guessing and checking the guess until
. -the students (hopefully) come up with a rule.
Finding the Average' 189
Multiples of 100 "~ 190
in Estimation :
Finding 3-Digit , 191 All of these problems should be assigned.
Quotients - :
A‘shortfcut,—i_ LT 192 Go over thls development of short d1v151on care-
1-Digit Divisors . : fully. :
L/ ) i '
Finding Spedial - 194 - T R
Averages
. Temperature : 195
10
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UNIT VIII (OONTINUEDYJ

eI

TOPICS

PAGE

COMMENTS AND SUGGESTIONS

Alaska and Hawaii
More Estimation

Multiplés of 10
As Divisors

Larger Quotients
Trains

Estimation Exercises
2-Digit Divisors - -

Short-Sterieé~
Estimation f,Larééf
Factors .

Division & Quotients
Between 10 ard 100

Finding 2-Digit
Quotients

Multiplication -and
Money . :

Division and Money
W R

Q

RIC

QA v et provided by eric [

197

iéglh‘m

_.199 S

200 ;.

. 201

202

204

206

207

._éé5}M“

720307 Again try for best e

Being able to solve these problems 1s.the-objec—
tive of this entire unit. - - oame T ettt

~aTry to-work: intuitively into money:-notation with
multlpllcatlon-and division.
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UNIT IX: NUMBER; THEORY
Chapter 9 1n Basic Modern Mathematlcs Textbook 8.
: (9 days) - . :
On completion of Unit IX, the student should be able to

state whether or not one. number is a factor of another

construct a "factor tree"

factor a composite number into a product of-priﬁés

find the greatest common factor and the least common multlple of numbers
less than 100

TOPICS s PAGE - ' . SR COMMENTS AND SUGGESTIONS b

!
;
t
§
H
}
§
H
H
1
§
H
3

Even and O0dd Numbers 216 Students should understand that an even number
is two times a whole number and that an odd
number 'is one more than an even number.

Factors 218

Finding the Factors 219 . _-;’5 S -
of a Number "

Factor Trees - 220

Prime Numbers . 222 As a reinforcement activity for prime numbers,
: ' ' - you-might find it helpful to list additional"
Prime numbers, perhaps those between 50 and 100.

’

Union and Intersection 224

of Sets
Greatest Common 226 If the students are unable to list all the fac-
Factor 4 tors of a given number, they will likely have
- little success with this lesson.
Common Multiples 228
. Least Common Multiple 229 Least common multiple means least common non-
: ' zéro multiple.
Let's Review 230 ;

Find the Number 231

112

YL 168 -




UNIT X: FRACTIONS
.. Chapter 10 in Basic Modern. MathematlcsnTextbook 8....
RIS N {13..4aYS) e e

e . . .. | P EEVER A e
R [ A A Ll . R == G § |

On completion of Unit X, the student should be able to
name the fraction represented'by a figure
vonen T TrEeLtEn

identify the numerator. and deﬂominator of a‘givéﬁlfractioﬁﬁ'

wrlte a set of equlvalent fractlons from a glven fractlon

“”vcheck whether two glven fractlons‘are equlvalent by using the cross

RS ed ety

product method -

reduce a fraction to lowest terms AT IR

TOPIYICS PAGE COMMENTS AND SUGGESTIONS "
Number Pairs and 236 Models would be helpful here and thrcughout this
Fractions ) L '_unlt. Cuttlng up poster paper to represent

S \ ‘1ons 1s good N

Fraction Exercises 238 B
Numerator and 239 This.should be review.

Denominator

Numerator (> or =) '~ 240 "~ - Explaln ‘that’ “1mproper“ is a’téwm held ‘over from
Denominator older math ‘and doed not ‘have tle ‘usual connota-
tion..

- B 3 A,

Seli sy B

£

Zero Numerators

More About. Fractions:. .

quivdléﬁﬁfF#édﬁithf _ Use “an’ 1ntu“t1ve approach here.” Save ‘the foﬁmﬁl
T N SR ULV S-S S ST SR SN dEflnltJ.On for 1ater . pele LT

Sets of Equlvalent
Fractlons

e

BUlldlng Sets of "

+ Yo should'bé dble to generalize a/b ~ ax/bx.
Equivalent Fractions .

A Check for . 250 ThlS 1s the tlme for the formal deflnltlon for
EqU1Valent~Fract1 o R ek Sa T . ST o
More About Equlvalent 252 ~ )

Fractions

.1.\1'3 '
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UNITan{CONTINUED)

TOPICS PR COMMENTS AND SUGGESTIONS
Lower and Higher - 254 These‘arewﬁll'leadlng.tor"reduc;ng"'fractlons.
Terms : Coroe i et Dhaiovin ooty w0 e 0 e \;fiﬁxj‘*m‘;tfi‘: o
Lowest Terms 255 oty r R T e
More About Lowest. ... 256 .. "y s
Terms :

. Réducing to Lowest“"‘ :2585"““ A fractlon is said tc be in lowest terms (or
Terms . .. . o .. . i reducéd), if the numerator.and. denomlnator have
o "no common factor except "l"' O S T YL TR
Reducing Fractions 260
Fractions Short 261
Stories ' '

| UNIT x1.f FATTONAL NUMBERS |

Chapter 1l in Basic Modern Mathematlcs Textbook 8
- (9 days) e -

on completion of Unit XI, the student should be able to

name a class. of equivalent fractions using one rational number .and .graph .
that class -as a.point on the. number line . -

insert the proper ccmparison symbol,betﬁeen two given rational numbers

TOPICS ... ... 'PAGE T COMMENTS ANﬁ-SUGGESTIONS

From Fractlons to .. .268. . . Exhibit on.the chalkboard several lowest termed

Numbers ' ER ,tlons and have the students build sets of
equlvalent fractions.

Names for Rational 270 - Emphaslze that we can select any fractlon from'

Numbers the set of’ equlvalent fractions.and use it for

' ' ; - the _name :Of. the rational number. . » i

Equality = 272

&5

’\nef;t .some of the less able students

Inequalities =~ 274 .1
' ‘ ' ' to experlment ‘with various. phys;cal dev;ces.

Rational Numbers . 276 S
- Greater Than One

‘14




_ UNIT.XI: (CONTINUED)

TOPICS . oo S PAGEY ) R vv‘ -COMMENTSQANDﬁSUGGESTIONS
Rational Number 278 The most 1mportant thlng you can do»to prepare
Exercises : students ‘for . this - 1esson is to give:.them:the::

Short Stories ' 279
Ratlonal Numbers R T

“

opportunlty to use. dlfferent fractlons to repre-
sent-a slngle ratlonai number. R i £

uet S. Rev1ew .-kﬂi‘i-é280;€i;1;ﬂ&;”bﬁ ; ; . T ,
The Pan-ama- Canal S . 281 4 oy Uil DT A LA T EERTIAORT M es BUUE . LT EIEEIL
Tall Buildings 282

Short Stories (Weights) 283 If time permits, prculce some rev;emfef measure-

Oon completion of Unit XII, the studeni: should be able to » L

ment concepts,. espec1ally those of surface area
and volume. ‘ L

.UNIT XII: ADDITION AND- SUBTRACTION: OF RATIONAL NUMBERS S
Chapter 12 in Basic Modern Mathematlcs Textbook 8 o
. (13. days)"

add two rational numbers which are represented by fractions. having:

dltferent denomlnators

subtract ratlonal numbers, ‘using: the same famlllar inverse relatlonshlp

that -exists- between.: addltlon and subtraction of whole numbers

.add: rational: numbers us1ng mlxed;numeral notation’ R A ST S

s1mp11fy the answers to addltlon problems for which the fractional part
of the answer represents a- rat10na1 number that is greater:than or equal
to one -

TOPICS PAGE ) . . COMMENTS AND SUGGESTIONS:-
Addition and Sub- 288
traction
whole Numbers and 290 At this time, it .is not necessary to have:stu-.
Rational Numbers - dents put fractions in lowest terms.
~15

O
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UNIT XTI (CONTINUED)

TOPICS: ;%

. PAGE .

COMMENTS AND SUGGESTIONS

Mixed. Numérals and

Improper Fractlons

Ratlonal NUmber
Problems

Sums of Rational
Numbers

Sums and Differences
Finding Sums

Finding Sums and

- Ppifferences .

-Lét}é”Review
Temperature

Least Common
Denominator

Methods for Adding
and Subtracting
Short Storie