
ED 128 175

AUTHOR
TITLE

INSTITUTICN

SPONS AGENCY
P U3 DATE
N OTE

AVAILABLE FROM

EDRS PRICE
DESCRIPToRS

I Ermarmps

DOCUMENT RESUME

SE 020 947

DiBello, Louis V.; Lnd Others
Catalogue of PLATO Mathematics L.nsons for Community
Colleges and Adult Education.
Illinois Univ., Urbana. Compu er- ased Education
Lab.
National Science Founda-. t Washington, D.C.
Nov 75
126p.; Not available in hard copy due to marginal
legibility of lesson descriptions throughout original
document
PLATO Publications, Computer-Based Education Research
Lab, 252 Engineering Research Lab, University of
Illinois, Urbana, Illinois 61801 ($6.10 prepaid)

MF-$0.83 Plus ?ostage. EC Not Available from EDRS.
Adult Education; Algebra; *Community Colleges;
*computer Assisted Instruction; Computers; Geometry;
Higher Education; *Instruction; *Instructional
Materials; Lesson Plans; *Mathematics Education;
Number Systems; Trigonometry
*PLATO; Programmed Logic for Automatic Teaching
Operations

ABSTRACT
This catalog presents brief descriptions of all

lessons developed by the PLATO project for community colleges and
aeldt education. One hundred siN lessons are available for
ccmputey-based use. Topics range from elementary arithmetic to
ftmction theory and trigonometry. For each of these lessons, this
catalog presents the title, code name, author' and a description of

the lesson. Lesson descriptions include notations of grade and
subject area, amount of student tine and computer space needed, a
statememt of the lesson objectives, and a delineation of the lesson
sequence. For most lessons, sample computer displays are pictured.
Three programs_which allow students to comment upon lessons and
teachers to gain information concerning student progress are also

provided. (SD)

* ************* ** * *4***** ** * ***********************

Documents acquired by ERIC include many informal unpublished

* materials not available from other sources. ERIC makes,every effor
* to obtain the best copy available. Nevertheless, items of marginal *

* reproducibility are often encountered and this affects the quality *

* of the microfiche and hardcopy reproductions ERIC makes available *

* via the ERIC Document Reproduction Service (EDRS)., EDRS is not

* responsible for the quality of the original document. Reproductio *

* supplied by EDRS are the best that can be made from the original.
* 444 ***************************************************************** *





.1-fryt NI' Of ftt
Pl"tf

,4A f-Nn 0,,,%1TtJ ft OF



cATALOGUE OP

PLATO MATHEMATICS LESSONS

for CornnwnitY Colleges

and Adult Education

cOmpiled by

Louis V. DiBello
Tamar kbeliovich Weaver

Keith Bailey

Community COlZege Mthemtics Group

November 1975



Copyright November 1975

by Board of Trustees,
University of Illinois

All rights reserved. No part of this book nay be
reproduced in any form or by any means without per-
mission in writing from the authors.

This manuscript was prepared with partial support
from the National Science Foundation (USNSF C-723)
and the University of Illinois at Urbana-Champaign.

4



ACKOJLEDGEMENTS

We thank R. T. Gladin, photographer, Coordinated
Sciences Laboratory, and W. Wilson, graphic specialist,
Computerbased Education Research Laboratory, for their
help in the preparation of this catalogue.

We offer special thanks to Sibyl Fellum, typist,
for her competence and pltience In general, and for the
fine work she has done oh this catalogue.

we also wish to thank the individual lesson authors
provided written descriptions of their lessons.



TABLE OF CONTENTS

Page Number

Intr duction 1

Lesson Descriptions

A. Whole Numbers

Speedway . . [speedway] . . Al

Signed Numbers

Introduction -- Thermometer, Sea Level . [signex] Bl

Adding and Subtracting on the Number Line . [signum] . B2

[signadd] . 84

[signsub] . 85

Eggdropper 4 0 [ccegg] . 86

Exercises -- Adding and Sub ac- ng [signprac] . . 87

Double Signs (Flipping) and

File Name

Add Aon of Signed Numbers .

Subtracting Signed Numbers .

Multiplication (Patterns) . [signmult] . as

Multiplication (using the running an ) [run] . 89

Division of Signed Numbers . . [divide] . . 511

Addition, Subtraction, and
Multiplication of Signed Numbers . [bank] . . B12

Signed NuMber Word Problems on
Temperature and Sea Level . . [wordp] . 513

Signed Numbers Games -- West . [west2] . 814

C. Divisors and Multiples of Whole Numbers

]Divisibility Rules/Reducing Fractions [diVr Cl

Finding the Greatest Common Divisor [gcd]

Prime Factorization of Whole Numbers . (primefac] . C3

Claim Game [claim] . C4

D. Fractions

IntrodUction to Fractions [frint] . 1D1

Equal Fractions [frdrill] . D2

Fractions on the Number Line . [rfrac] . D3

Exercises -- Arithmetic Operations
. [fraeprac]on Fractions . . . . .. . D4

Exercises -- Equal Fractions; mixed
Numbers . . . . . [fracfun] D5

6



File Name Page 4uird_

Execises Reducing Fractions . [reduce] . . D6

Adding and Subtracting Fractions
with Unlike Denominators [lcd] . D7

Graphic Experim,mts with Fractions [frac2] . DB

[darts]Dart Game . D9

Introduction to Rati [ratios] D10

E. Decimals

Decimal Skills: Introduction . [dec] . . El

Reading and Wri ing Decimals . . . . [dec11 . . E2

Adding and Subtracting Decimals . E3

Multiplying and Dividing Decimals . . .

. [dec21 .

[dec3] . . E4

Rounding and Comparing Decimals . . . [dec4] . . . E5

Keeping a Balancd Checkbook . . . . [ckn] . . E6

F. Percent

Introduction to Percent , [per] . . P1

Percent-Decimal-Fraction Conversions [per11
. . F2

Word Problems w th Percent . . . [per2] . . F3

C. Arithmetic Review

Math Review Drills I . . [mars] . . GI

Math Review Dri ls II . . r . G2mars4] .

Square Root

Finding the Square Root . . . . [sqrt] . . . H1

I. Set Theory

Introduction to Sets . [ccset] . . Il

J. Algebraic Expressions

Symbols of Grouping . . . [niath95c] . 31

Word FLoblems Drills I . . - [marsl] . 32

Evalmating Algebraic Expressions . . . . J3[eac]

The Distributive Law , . . [dist] . 34

Collecting Like Terms . . [collect] . . 35

K. Exponents and Radicals

Introduction to Exponents . . . [exp3] . . . . KI

Laws of Exponents . . Dnath95b] . . K2

Powers and Roots of Natur-1 Numbers . . [nath95f] . . . K3

7



File Name Page Number

Introduction to Radicals . [frac] . . K4

Addition of Radicals . [matb95d] . 1(5

Irrational Numbers . [math951] . K6

L. Adding, Subtracting, and Multiplying
Algebraic Expressions

Introduction to Polynomials . . [algex] . Ll

Binomial Products: (x ± 2)(x - 3 ) etc. [quadl] . L2

Binomial Products: (a + b) (a b) etc. [park2] . L3

Math Special Produ_ s [math95e) . L4

Crossword Puzzle on A'Jabraic
Vocabulary [puzl]

Factoring

Factoring Quadratic Polynomials [quad2] . M1

Factoring Polynomials [math95a] . M2

N. Solving Linear Equations

Solving Linear Equations . [solvel] . . N1

Word Problems Involving Linear Equations [wordl] . N2

n. Alg-biaic Fractions

Reducing Algebraic Fractions . [math95g] . 01

Multiplying Algebraic Fractions [math95h] . . 02

Finding the Least Common Multiple of
Algebraic Expressions . . [math95i] . 03

Adding Algebraic Fractions . [math95j] . . . 04

Solving Fractional Equations . [liml] . . 05

P Plotting Points

How to Plot Points .

Q

[remttt] . P1

Tic-Tao-Too . . . . . . [ccttt] . . P2

Battleship [ccbattle] P3

Plotting Points Checkup

Graphing Straight Lines

Graphing Straight Lines -- Table of
Values . . . .

Intercept of Straight Lineq

Slope of a Line

Point-Slope Form .

0 0 0

3.

[cctttest] . . P4

[linel] . pi

aine21 = = . Q2

(line2a] . . Q3

[line1a] . Q4



File Name Page

Graphing Any Line in the Form

y = mx b [line3] . Q5

. Q6
The Lines y ;_ and x [line4]

Graphing Lines in the Form

ax ± by c = 0 . .
[1ine5]

More Exercises on Linear Equations and

traight Lines . . . . 0 . [line71

Simultaneous Equations

Introduction to Systems of Equations . [simequ] . 111

Independent Systems of Equations and

Numbers of Solutions .
0 . [simequ1] . R2

. Q7

. Q8

How to Write Solutions to Systems

of Equations .
. [simegula] . R3

Solving 2 x 2 Systems by Graphing (simequ2] 0 . R4

Introduction to Algebraic Methods of

Solving 2 x 2 Systems . . . . Esimequ31 . . R5

Solving 2 x 2 Systems by Substitution rsimequ43 . R6

Solving 2 x 2 Systems by the Addition-

Subtraction Method .. . . . . [simequ5] . R7

Exercises on Solving 2 x 2 Systems of

Equations .
[simegu6] . R8

Posttest for Simultaneous Equations [simtest] . R9

9. Quadratic Equations

Solving Quadratic Equations by Factoring . [quad3] . S1

Solving Quadratic Equations by Completing

the Square . . .
[math95M1 . . S2

Solving Quadratic Equations by Fac oring [solquad] . 53

T. FUnction PlOtting

Function PlOtter =
[ccplot] . T1

Three-Dimensional Function Plo er [plot3l .

trio Conversion

Introduction to the Metric System . [liter] .

Trigonometry

Introduction to Trigonometry _ [intro ig1] V1

Similar Triangles and Pythagorean
Theorem . . . . . . [trigi] . , V2

Special RigUt Triangle . [trig2] . . V3

9
iv



File Na_e Page Number

The Sine of an Angle . . [triq3] . . V4

The Cosine and Tangent of an Angle [trig4] , . . V5

Right Triangles [trig5l . V6

Solving Oblique Triangles

Sine of Angles Greater than 90 Degrees .

Word. Problems with Trigonometry

[trig6] . . V7

[trig7] . V8

[word2j . V9

W. Scientific Notation

Scientific Notation . . . .[scienot]

X. Logarithms

Introduction to Logarithms [ XIcclog)

Y. Blide Rule

Slide Rule . . . . . . [srl] = . Yl

Z. Basic Probability

introduction to Probability . [ccprobl . . Zl

Index File

Cononunity College Math Index . [mathco] AA1

BB. Notes Files

studnotes [studnotesl . . BB1

studnotesr . . [st',Anotesr) 1382

Math Notes . . [mathnotes] BB3

10



INTRODUCTION

The Community College Mathematics Project

It would take many pages to mention each person who has been involved
in the development and implementation of the PLATO Community College
Mathematics courseware. In most cases, the initial authoring of a PLATO
lesson has been followed by cooperative review procedures involving
instructors and PLATO staff, and by the collection and analysis of usage
and lesson data. Special recognition is due to the following persons who
have served as lesson authors, programmers and/or r viewers:

Peter Ash
Dan Anderson
Keith Bailey
Robert Baillie
Dick Bennett
James Bowery
Rose Brolrm

teve Brayndick
Donald Cohen
Ruth Chabay
Louis DiBello
Sharon Dugdale
Jerry Glynn
Frances Kennedy
David Kibbey
David Lassner
Ben Lathan
Errol Magidson
LaVerne McFadden
Allan Meers
Richard Neapolitan
Gary Peltz
Cerro]. Steve Robinson

Shin Saito
Bonnie A. Seiler
Noa Shinderman
Donald Shirer
Martin Siegel
Dan Sleator
Paul Thompson
Charles Weaver
Tamar A. Weaver
Mitsuru Yamada

Kennedy-King College, Chicago
Parkland College, Champaign
CERL, Urbana
CUL, Urbana
Parkland College, Champaign
Regional Health Resource Center, Urbana
Kennedy-King College, Chicago
Malcolm X College, Chicago
CERL, Urbana
CERL, Urbana
CERL, Urbana
CERL, Urbana
CERL, Urbana
CERL, Urbana
CERL, Urbana
CTRL, Urbana
Kennedy-King College Chicago
Kennedy-King College, Chicago
Parkland College, Champaign
Wright College, Chicago
Wright College, Chicago
Malcolm X College, Chicago
Chicago Urban Skills Institute, Chicago
Malcolm X College, Chicago
CERL, Urbana
Malcolm X College, Chicago
Valparaiso University, Valparaiso, IN
CERL, Urbana
CERL, Urbana
Parkland College, Champaign
CERL, Urbana
CERL, Urbana
Malcolm X College, Chicago

This project is part of the Community College Project directed by
Daniel Alpert and coordinated by Pauline Jordan. It is the responsibility
of the Community College Mathematics Group at CERL, Urbana, under the
direction of Louis V. DiBello, to coordinate the development and implementation
of the courseware, to collect and interpret formative data on the lessons,
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and to keep the individual authors informe of the results of the data

analyses. It is the responsibility of the individual authors to make

needed revisions, to keep the lessons in working order, and to provide

for the collection of data in their lessons. Usage of the mathematics

lessons is facilitated by the PLATO site coordinators, Errol Magidson of

Kennedy-King College, Nitsuru Yamada of Kalcolm X College, Richard
Neapolitan of Wright College, Elise Spencer Gorun and Carroll Steve

Robinson of the Chicago Urban Skills rnstitute and Robert Grandey of

Parkland College.

Ca alogue

This catalogue contains short descriptions of the PLATO lessons that

are available under the Community College Mathematics Project. It should

serve instructors as a guide for incorporating PLATO courseware into their

teaching activities. On-line access to these lessons is available through
the PLATO lesson "mathcc", which provides an updated index to all community

college mathematics lessons, as well as an indication of their current

status.

In an attempt to provide a clearer idea of what these PLATO lessons

are, we have included photographs of vaxian prints of selected screen

displays. In nany cases, screen displays in PLATO lessons are built up

in a sequence of steps. New text or graphic perts of a display are often

added after the student has responded to a qaestion or otherwise indicated

he is ready to proceed. To illustrate this process, and to show some of the

interactive capabilities of the PLATO system, we have selected one frame

from the fraction lesson "rfracu. Each stage in the development of the

final screen display has been varian printed and photographed below. The

reader should keep in mind that the varian prints presented in the body of

this catalogue usually represent an intermediate stage in the dynamic

development of the screen displays.

1 2



The varian prints loelow and on the next page hc,w the s p LJ1VQ 1rd
in one exercise actiNity in the frac ticm leson "rfra.c". In the fir5 t four
steps, the student's attention is dixected tc the correspondence between
the denomina tar and the way in which tile nturdoer line is divided -

13
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Use the I or kees to move the,

prem. wlien you re done.

Now the student is asked to move a
pointer to 3/4. (instructions are
given at the bottom of tbe

When the student has moved the poixiter
and pressed LA3, he is given the
current location of the pointer-
Here, the pointer is at 2/4 ims-tead
of 3/4 so he must try ag-ain.

Now the pointer was correctly. moved
to 3/4. The point was then Labeled.
Next, the student would be asked tc
move the pointer to another fracticn
with denominator 4...
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LESSON DESCRIPTIONS
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File

Au

speedway
Speedway

Bonnie Ander _n Seller1 Elementary Math Group, CERL

611

HOW ds,t 41 toget er-

4

4

6

* 2
801c bok

Yakt had ellaacai thi
tanqtr,rf ra,:e ted-a,

Objective:
Student quic41y and accurately answers one-digit addition, subtraction,

multiplication, and division problems.

1. Game format. Tbe s udent works ten problems (for each "race")
and wins if he beats his previous tine.

2. Missed problens are repeated and difficulty level is adjusted
according to performance.

Grade Level: Basic mathematics Student Time: open

Subject_Area: Aritbnetic ecs: 6020

S ecial Notes:
The student is provided graphs and Charts of his performance which
he can use to decide where he needs nom practice.

1.6
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Pile Name: signex
Introduction -- Thermometer Sea. Level

Author: Tamar Abeliovich Weaver, CUL

is Dif /tif,TVP

r a I iht se

t ettt
_,t v SI

iv t
I IS 1 tIcs at& 1=',7..1

Ob ective:
1. To present a quick and easy introduction to the number line and signed

numbers by usimg temperature and sea level.

Description:
1. A pretest gives the student the chance to skip all or part of the

Lesson.
2. There are two sections: 1) temperature and 2) sea level. In each

section the student sees a number scale (a thermometer in section 1
and a sea level scale in section 2) and answers several easy questions
on reading scale values and differences between scale values.

Grade Level: Basic mathematics Student TiMe: 5 - 10 minutes

Subject Area: Arithmetic

17

ecs: 1860
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File _Name: signum
Adding and Subtracting on the Number Line

Author: Tamar Abeliovich Weaver, CERI

rit

Objectives:
1. To introduce the number line
2. To teach order on the number
3. To teach a number line model
4. To present practice problems

Ta,a _t.art, at C

Move th r.-ainter t.Pp thg fIrt rgter

ri,ve p,,t-ytar p. Djtil-PpttCT-- ha

1t1K01-: 1A 11111. A

and the negative numbers.
line.
of adding and subtracting signed numbers.
on adding and subtracting signed numbers.

1. A pretest lets the student skip all or part of the lesson.

2. After a short introduction to the number line, the student is taught

to move a pointer along the number line. The negative nuMbers are

introduced as points that are integral distances to dhe left of 0.

3. Order on the number line is introduced (as -2 -5).

4. Then the student is taught a number line model of adding and subtracting

signed numbers. This arithmetic model is used to introduce each new

type of signed number problem. Once each type is introduced, the

student is given problems of that type until he can answer then': cor-

rectly without help. The help consists of either stepping the student

through with the number line model, or presenting a diagram of the

problem on the number line.

Grade Level: Basic mathematics

Subject Area: Arithmetic

18

Student Tim 45 minutes

ecs: 5787
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File Nan signum
Adding and Subtracting on the Number Line

Author: Tamar Abeliovich Weaver, CERL
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File Name: signadd
Addition of Signed Numbers

Author: Taniar Abeliovich Weaver, CERL

Ob'e tives:
1. To introduce the number line and the negative numbers.
2. To teach order on the number line.
3. To teach a number line model of adding signed numbers.
4. To present practice problems on adding signed numbers.

Description:
1. A pretest lets the student skip all or part of the lesson.
2. After a short introductioa to the number line, the student is taught

to move a pointer along the number line. The negative numbers are
introduced as points that are integral distances to the left of 0.
Order on the number line is introduced (as -2 > -5).
Then the student is taught a number line model of adding signed numbers.
This arithmetic model is used to introduce each new type of signed num-
ber problem. Once each type is introduced, the student is given problems
of that type until he can answer them correctly without help. The help
consists of either stepping the student through with the number line
model, or presenting a diagram of the problem on the number line.

Grade Level: Basic mathematics Student _T e: 35 minutes

SubjectArea: Arithmetic

Special Notes:

ecs: 5880

1. This lesson contains the parts of lesson "signum" that involve addition.

2. The sequence of lessons "signadd" and "signsub" is equivalent to lesson

"signue, but the order of presentation of the topics is different.

3. Refer to the description of lesson "signum"
that also occur in lesson "signadd".

for several screen displays
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File Name: signsub
Subtracting Signed Numbers

Author: Tamar Abeliovich Weaver, CERL

Objectives:
1. To teach a number line model of subtracting signed numbers.

2. To present practice subtracting and adding Signed numbers.

Description:
1. A pretest lets the student skip all or part of the lesson.

2. The student is taught a number line model of subtracting signed numbers.
The student gets exercises until he can do them without any help.

3. The help consists of either stepping the student through with the number
line model, or presenting a diagram of the problem on the number line.

Grade Level: Basic mathematics

Subiect Area: Arithmetic

Stadua Time: 25 minutes

ecs: 4800

Special Notes:
1. This lesson should be preceeded by lesson "signadd".

2. The sequence of lessons "signadd" and "signsub" is equivalent to le-s-n
"signam", but the order of presentation of the topics is different.

3. Refer to the description of lesson "signum" for several screen displays
that also occur in lesson "signsub".
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File e: ooegg
Eggdropper

Author: Mitsuru Yamada, Malcolm X College

MICIcohter 13. now .t
4E) les)pter tiiit Move, .

place th. oprrlI

SOVCC M

Ht11=',Pter kt lk ..

Hz .111

rij. thc w.k.115 !o

To provide p ac ice in addition and subtraction of signed numbers .

Desc4ptjon
The student specifies a move for a helicopter along the namber line,
or specifies the location of an limbrella on the number line. In both

oases the helicopter drops an egg. Its target is a man on the number

line.

Grade Level: Basic mathematics Student Time: 5 - 10 minutes

agraELNEas: Arithmetic ecs: 742
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File Name: signprac
Exercises -- Adding and Subtracting

Auth Tamar Abeliovich Weaver, CERL

Obiective:
To provide drill practice in adding and su
and a posttest for these skills.

acting signed numbers

Description:
1. Randomly generated problems in adding and subtracting signed numbers

are given. The student must answer seven in a row correctly on first

or second try. For help, the number line model prepared in lesson
"signum" is used when the student calls for it.
A drill with "eggdropper" on the number line involves adding and sub-
tracting signed numbers.
To finish the lesson the student has to go through a posttest for
adding and subtracting signed numberp.
The student can choose any of the three sect ons in any order, and as
often as he likes.

Grade Level: Basic mathematics Student Time: 30 minu

Subj.ect Area: Arithmetic ece: 3923

Special Notes:
This lesson should be used after lesson "signum".

te-
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File Name: signmult
Double Signs (Flipping_ and Multiplication (Pat eris)

Author- Tamar Abeliovich Weaver, CERL

. --4 r
-7 =6 =4 -4 -3 -2 -I

Pr444 Lt 7'

OF.43,461T41 44 44.

v44-4

Nrit4

tvm

th,t opp,:e,-.1Tr

P4-43% LA@ t4, !lip It r.' 4144

IT CHM 44=4:I 1.

Objectives:
1. To provide a concrete visual model for getting rid of double signs.

2. To provide a simple introduction to the rules for multiplying signed

numbers.

Description:
There are two sect ons:
a. Flipping: The student is given an arrow on the number line that

represents a signed number. He can press LAB to flip the arrow
about the origin and he is taught that this represents minus the
original signed number. By using this flipping model the student
is required to answer questions like -(+3) = ? and -(-2) = ?, etc.

b. Patterns: The student fills in the answers to:
2 x 2 = 2 x (-2) =

1 x 2 = 1 x (-2) =

0 x 2 = and then 0 x (-2) =

(-1) x 2 = (-1 ) x (-2) =

(-2) x 2 = 2 x (-2)

These patterns provide an easy introduct on to the rules
(negative) x (positive) = (negative) and (negative) x (ne a ive)
(positive).

G ade Level: Basic mathematics Student Time: 15 minutes

Sublect Area: Arithmetic

24

2370
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File Name: run
Multiplication (using the running man)

Author.: Abeliovich Weaver, CERL
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S hi5 ii .10

Cgr,est.
Fre55 COTH to. .54-* 010 Man be

NE,J

ANIWINIMIMUIV

Objective:
1. To tea h multiplication of signed numbers by using a concrete visual

model.

pesgription:
1. A pretest lets the student skip parts cf the lesson.
2. A model of a man running along the number line is used to teach multi-

plication of signed numbers. His speed is positive or negative accor-
ding to whether he runs to the right or left; his time is positive or
negative according to whether it is after or before ffl, and his position

is interpreted as the product of speed and time.

3. Once the multiplication problems are introduced by using this model,

more problems are presented without the model, and the model is used

for help if the student needs it. The student works problems of each
type until he can answer without asking for help.

Grade Level: Basic mathematics Student Time: 45 minutes

Subject Area: Arithmetic

25

ecs: 4677



Pile Name:

B1C

run
Multiplication (using the running man)

A.0 her: Tamar Abeliovich 'Weaver, CERL
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File Name: divide
Division of Signed Numbers

Author: Tamar Abeliovich Weaver, CERL
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Objective:
To present an introduction and practice on division of signed numbers.

Description:
1. Division is introduced as the inverse operation of multiplication, and

multiplication is used as a check.
2. Sign rules for division are given as the same as those for multiplication.
3. As a help sequence, the student is sent to the section of lesson "run"

that provides practice in finding the factors that yield a given product.

Grade Level: Basic mathematics Student Time: 10 minutes

Subject Area: Arithmetic

2 7

ecs: 580
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File_Name: bank umps out to bank2)
Addition, Subtraction, and Multiplication of Signed
Numbers.

Autho Donald Cohen and Jerry Glynn, Elementary M-th Group,
CERL
modified by Tamar Abeliovich Weaver and Robert

CERL

=E

Ob'ective:
To teach arithmetic of signed numbers and provide practice in adding

and multiplying signed numbers.

Description:
1. There are five sections:

a. Introduction -- checks and bills
b. Adding signed numbers
c. Addition exercises
d. Multiplying signed numbers
e. Multiplication exercises

2. In these lessons signed number arithmetic is modeled by sending

receiving checks or bills.
3. In sections b and d each arithmetic problem is associated ith a story

problem invclving checks and bills.

4. In sections c and e a sequence of arithmetic problems without the money

stories is given.

Grade Level: Basic mathematics Student Time: 60 minutes

Sub'ect Area: Arithmetic

2 8

ecs: bank 3481

bank2 1990
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File Name: werdp
Signed Number Word Problems on Tempe ature and
Sea Level

Author: Tamar Abeliovich Weaver, CERL
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Objective:
To practice word problems involving subtraction of signed numbers=

Descrip_tion:

1. There are two types of problems:
a. Temperature Changes
b. Sea Level Differences

2. The student sees the picture of the problem and as feedback he sees
what his response looks like

Grade Level; Basic mathematics Student Time: 15 minutes

Su1iect Area: Arithmetic ecs:

29

1736
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Fi e N- west2
Signed Numbers Game -- West

A th : Bonnie Anderson Seiler, CT1RL Elementary Math Group

FMMEMEIMErr7r,:7:4;a412,
IVE a Turn_

Your nurnbtrat 2+1+4
(I=

Objective:
To provide practice in a game format in combining signed numbers by
using the four arithmetic operations with or without parentheses.

Desc ption:
1. The game consists of a race between a stage coach and a locomotive.

The student plays against another student or against PLATO.
2. Moves are made by combining three signed numbers using the four

arithmetic operations.

Grade Level= Basic mathematics Student Time: 15 minutes

Supiect ea: Arithmetic ecs: 5700

3 0
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File 1amc: diqr
Divisibility Rules/Reducing Fractions

Au tho r_ ErYci Magidson, Kennedy-King Ccalege
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Objectives:
1. To teach the student the rules for divisibility by 2, 3 5, 10,

4, 6, 9 and to drill the student in their use.
2. To teach the student to use these divisibility rules __11 reducing

fractions.

Desc iption:
There are eight sections:
a. Numbers divisible by 2
b. Numbers divisible by 3
C. Numbers divisible by 5
d. Numbers divisible by 10
e. Reducing fractions quickly
f. Numbers divisible by 4
g. Numbers divisible by 6
h. Numbers divisible by 9

Grade Level: Basic mathi_atice Student Time: 60 minUtes

Subject_ -ea: Arithmetic ecs: 4118

SPecial Notes:
Optional topic : Finding the Greatest Common Divisor

31
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File Mare: god
Finding the Greatest Common Divisor

Author: Errol Magidson, Kennedy-King Cillege
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Ob'ective:
The student will be able to find the greatest common divisor of any
fraction so he can reduce it when possible.

Descri
1. Introduction
2. PLATO reduces student-constructed fractions
3. Practice exercise test

Grad2 Level: Basic mathematics Student Time: 60 minutes

Sub ect Area: Arithmetic ecs: 2141
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primefac
Prime Factorization of Whole Numbers

Keith Bailey, CERL
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Objective
To teach how to find the prime factorization of natural numbe
to teach the definition of prime numbers.

Description:
1. (section a) Definition of factor with exercises.
2. (section b) Definition of prime.
3. (section c) The student is stepped through the process of finding

prime factorizations.
4. (section d) The student is asked to give the prime factorization and

can use several steps.
5. (section e) Quiz over the abcve topics. The student must pass this

quiz to complete the lesson.
6. (section f) The student call choose any natural number from 2 to 10,000

and the prime factorization will be given to him.

Grade Level: Elementary algebra Student Time: 35 minutes

Subject_Area: Algebra ecs: 3170

Special Notes:
Each section can be accessed fron an index. If the student fails the
quiz, appropriate sections for review are noted on this index.
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File Name: claim
Claim Game

Authors: Charles Weaver CERL, and Bonnie Anderson Seiler,

OERL

CLAIM CAME

4 14 11 I.: 14
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Objective:
To pract ce factoring natural numbers.

E=ltiacm
1. The gal _ is for two players either two friends or a student against

PLATO. The two players take turns picking numbers from the board
(see figures above). As each number is picked, it is removed from
the board and added to the player's score.

2. His opponent may then increase his own score by CLAIMing the numbers
on the board that are factors of the original number. When all
numbers have been removed from the board, the player with the highest
score win3.

Grade Level: Basic mathematics Student T' e: 15 minutes

Subject.Area: Arithmetic ecs: 2272

Special.Notes;
PLATO plays poorly against poor players.

3 4
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File N' e: Zrint
Introduct n to Fractions

Authorz Keith Bailey, CERL
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Objective:

To introduce the concept of a frac ion and to teach the distinction
between the numerator and denominator of a fraction.

Description:
1. The student is taught to represent a fraction by divided and shaded

squares -- e.g., to represent 4/5, divide each square in the group
into five equal parts and shade four of the equal parts.

2. The student is asked to represent a given fraction and also to give
the fraction represented by a given picture of shaded squares.
Once this representation has been learned, the student uses it to
compare fractions and to add fractions with like denominators.

Grade Level: Basic mathematics

Subject_Area: Arithmetic

35

Student Time: 60 minutes

ecs: 3194
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File Name: frdrill
Equal Fracti

Author: Keith Bailey) CERT.,
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Ob'ective:
To provide instruction in writing equal fractions.

292SEiELiaa: n nxc n c
1. The rule = is derived by multiplying --by a fraction equal

d dxc d c

to 1. This rule is drilled in several different ways, then the student
builds a table of common fraction equalities such as 1/2 = 2/4,
1/3 = 2/6, etc.

2. The notion of factor is introduced and used for reducing fractions.
3. A drill is given in which the student is asked to write a fraction wi h

a given denominator equal to a given fraction -- e.g., 2/3 .= ?/12.

Grade Level: Basic mathematics Student Time: 60 minutes

gabitf.rt.: Arithmetic

3 6

ecs: 4236
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iJe Name: rfrac
Fractions on the Number Line

Author: Keith Bailey, CERL
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Obiectives:
1. To teach how to locate fractions on the number line.
2. To show how this model can be used for comparing fractions, deter-

mining equivalent fractions, converting improper fractions to mixed
numbers.

3. To demonstrate the relationship between division and fractions.

Description:
(sections a - e) The number line is introduced and, for a given
fraction, the student is asked how to subdivide each unit length and
then move a pointer to locate the fraction. Given a subdivided number-
line, the student is asked to use a fraction to give the location of
the pointer.

2 (section f) A labeled numberline for a certain denominator is given.
The student is asked to move the pointer to locate fractions whose
denominators are multiples of the first denominator.

3. (section g) The student can choose two denominators and the corres-
ponding labeled number lines are shown for comparison.

4. (section h) For an improper fraction on the number line, the student
is asked to give the corresponding mixed number.

5. (section i) The relationship between division and fractions
demonstrated.

1

Grade Level: Basic mathematics

Subject Area: Arithmetic 37

Student Time: 40 minutes

ecs: 3707
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File Name: fracprac
Exercises -- Arithmetic Operations on Fractions

Auth, - Keith Bailey, CERL
programmed by David Lassner, CERL

Objective:
To provide drill practice and checkup quiz on the four arithmetic
operations on fractions.

Description:
1. There are six sect2.ons:

a. Addition of Fractions with Like Denominators
b. Subtraction of Fractions with Like Denominators
c. Multiplication of Fractions
d. Division of Fractions
e. Addition and Subtraction of Any Fractions
f. Mixed Exercises

2. Each section has three options:
a. Instruction: a brief statement of the appropriate rule, and a

typical problem of the given type that the student is stepped
through.

b. Practice: five problems of the given type -- at any time the
student can press DATA to get the rule on the screen or HELP to
step through his problem.

c. Checkup: a quiz of six problems. The student has mastered the
section if he answers five correctly out of six.

Grade Level: Basic mathematics

Subjec ea: Arithmetic

3 8

Student Time: 60 minuteS

ecs: 3446
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Ei e Nam fracfun
Exercises -- Equal Fra ns; Mixed Numbers

Author: Keith Railoyl CERL
programmed by David Lassner, CERL

Objective:
To provide drill practice and checkup quiz in reducing fractions,
writing equal fractions and m_l_xed number conversions

Descri tion:
1. There are three sections:

a. Reducing Fractions
b. Writing an Equal Fraction
c. Mixed Number Conversions

2. Each section has three options:
a. Instruction: a brief statement of the appropriate rule, and a

typical problem of the given type which the student is stepped
through.

b. Practice: five problems of the given type -- at any point the
student can press DATA to get the rule on the screen, or HELP
to step through the given problem.

c. Checkup: a quiz of six problems. The stude t has mastered the
section if he gets five correct out of the

Grade Level: Basic mathematics Student Time: 15 minutes

Subject Area: Arithm tic

3 9

ecs: 3887
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File Nam reduce
Exercises -- Reducing Fractions

Author: Mitsuru Yamada, Malcolm X College

Ob'ective:
To provide practice n reducing fract ons.

DescriptJon:
1. There are two sections:

a. PLATO selects the fraction to be reduced.
b. The teacher selects the fraction to be reduced.

2. In both sections, once the fraction is given, the student is asked to
name a common divisor of tne numerator and denominator, then to reduce
the fraction by that divisor. Definitions of terminology are available
by pressing DATA.

3. The student may work as many problems as he wants in ei.ther section.

Grade Level: Basic mathematics Student Time: 30 minutes

Subject Area: Arithmetic

4 0

ees: 1650
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File_Name; lcd
Adding and Subtracting Fractions with Unlike
Denominators

Author: Errol Magidson, Kennedy-King College
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Objective:
To teach the student how to add or subtract fractions with unlike

denominators.

Description:
1. There are four sections:

a. Steps to Finding a Solution
b. Finding a Common Denominator
C. Finding the New Numerators
d. Having PLATO solve student-constructed problems

2. Pre- and posttest are available.

Grade Level: Basic mathematics Student Time: 40 minutes

$ ject Area: Arithmetic ecs: 5006
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File Name: frac2
Graphic Experimen s with Frac ions

Keith Bailey, CERL
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Objective:
To use squares, rectangles1 and the number line to eavelop an under-
standing of fractions.

Description:
1. (section a) A divided square is used to show equivalent fractions.
2. (section e) Lists of equivalent fractions are generated for the

student's choice of two fractions. This can be used for finding
common denominators.
(section f) The student is asked to subdivide unit lengths on the
number line so that a bar can be measured.

4. (sections b, c, d, g) The student uses the number line to draw and
measure rectangular bars.

Grade Level: Basic mathematics Student Time: open

Subject Area: Arithmetic

Special Notes:
This lesson is not ready for classroom use and is only intended for
pilot testing some ideas.

ecs: 2984



File Name: darts
Dart Game

Author': Sharon Dugdale, David Kibbey, Elementary Math Group,
CERL

Objective:
To provide practice in locating fractions on the number line.

12sEiLizam:
1. A vertical number line with several balloons at different locations

is displayed. Only integer points on the line are labeled.
2. The student enters a fraction or expression and a dart is shot to

that location. If any part of the balloon is touched by the dart,
the balloon "bursts."

3. The student's task is to break all the balloons.

Grade Level: Basic mathematics Student Time: open-ended

Subject __ea: Arithmetic ecs: 4935

5pecia1 Notes:
The number line and the size of the balloons vary depending on the
performance of the student.

4 3
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File Name: ratios
Introduction to Ratios

Author: Barbara Lederman, Cotimiunity College Math Group
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Objectiye:
To provide a short introduction to ra 1-s.

Descr tion:
Introduction to ratios: notation, terminology, writing ratios,
expressing ratios in lowest terms.

Grade Level: Basic mathematics Student Time: 10 minutes

Subject Area: Arithmetic ecs- 2800

4 4
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File Name: dec
Decimal Skills: Introduction

Author: Errol Magidson, Kennedy-King College

Objective:
To provide an overall rationale, set of objectives and index to
lessons deci, dec2, dec3, dec4, and ckbk.

Description:
This lesson contains four sections:
a. Rationale for decimals lessons
b. Lesson objectives
c. Definition of "decimal"
d. The index for the decimal lessons

Grade Level: Basic mathematics Student Time: 10 minutes

Subject Area: Arithmetic eos: 1500

4 5
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File Name: deal
Reading and Writing Decimals

Author: Errol Magidson, Kennedy-King College
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Ob ective:
1. To enable the student to read and write decimals using place and point

methods.

Description:
1. There are five major sections:

a) Introduction
b) Reading the place value chart
0 Relationship between place value and fractional size
d) Reading decimal numbers (place and point methods)

e) Writing a decimal number
2. In addition there are pre- and posttests in this lesson.

3. Each section has instruction and exercises.

Grade Level: Basic mathematics Student Time: 60 minutes

Subject Area- Arithmetic

4 6

ecs: 5712
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File Name: dec2
Adding and Subtracting Decimals

Author: Errol Magidson, Kennedy-King College
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Objective:
To enable students to add and subtract decimals.

Description:
1. There are three major sections:

a. Lining up decimals for adding and subtracting
b. Adding decimals
c. Subtracting decimals

2. In addition, there are pre- and posttests.
3. Each section has instruction and exercises.

Grade Level: Basic mathematics Student Time: 60 minutes

Subject Area: Arithmetic ecs: 5278

4 7
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File Name: dec3
Multiplying and Dividing Decimals

Author: Errol Magidson, Kennedy-King College
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Objective:
To enable the student to multiply and divide decimals.

Description.
1. There are two major sections:

a. Multiplication of Decimals
b. Division of Decimals
Each section has instruction and exercises.
There are pre- and posttests.

Grade Level: Basic mathematics Student Time: 60 minutes

Subleot ea: Arithmetic

4 8

ecs: 5911
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File Name: dec4
Rounding and Comparing Decimals

Author: Errol Magidson Kennedy-King College

Objectives:
1. To enable the student to round off decimals.
2. To enable the student to convert fractions or mixed numbers to

decimals and vice versa.
3. To enable the student to compare decimals and fractions.

Description:
1. There are five major sections:

a. Rounding off decimals
b. Changing fractions to decimals
c. Changing mixed numbers to decimals
d. Changing decimals to fractions
e. Comparing fractions and decimals

2. Each section contains instruction and exericses. The lesson contains

pre- and posttests.

Grade Level: Basic mathematics Student Time: 60 minutes

Subjeot Area.: Arithmetic ecs: 5963
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File Name: ckbk
Keeping a Balanced Checkbook

Author. Errol Magidson, Kennedy-King College

Objectives:
1. To enable the student to use his decimal skills to keep a balanced

checkbook.
2. To provide a practical setting for the student to strengthen his

skills at adding and subtracting decimals.

Description:
1. There are three sections:

a. How entries are made in a checkbook
b. Finding balance after deposits or checks
C. Making entries in your own checkbook

2. Checking account and money transactions are simulated for the s Wents.

Grade Level: Basic mathematics Student Time: 60 minutes

Subject Area: Arithmetic ecs: 3567

5 0
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File N per
Introduction to Percent

Author: Errol Magidson Kennedy-King College

Objective:
To provide overall rationale, set of objectives, and index to lessons

perl and per2.

Description:
There are four sectx
a. Rationale
b. Lesson Objectives
c. Definition of "percent"
d. Index to Percent Lessons

Grade Level: Basic mathematics

Sub'ect Area: Arithmetic

S uden Time: 10 mintes

ecs 1500
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File Name: perl
Percent-Decimal-Frac on Conversions

Author: Errol Magidson, Kennedy-King College
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ctive:
To enable the student to convert from one to another among percents,
decimals, and fractions.

Description:
1. There are three major sections:

a. Introduction
b. Converting from decimals to percents and vice versa
c. Converting from fractions to percents and vice versa
Each section has instruction and exercises.
The lesson has pre- and posttests.

Grade Level: Basic mathematics Stud n Time; 60 minutes

Subject Area: Arithmetic ecs: 4146
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File Name: per2 (jumps out to per3 and per4)
Word Problems with Percent

Author: Errol Magidson, Kennedy-King College
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Objective:

To enable the student to solve word problems involving percent.

Description:
1. There are four sections:

a. Introduction to percent word problems.
b. Magic triangle method for solving word probl s with percent.
c. More difficult word problems with percent.
d. Problems using simple interest.
Each section provides instruction and exercises.
The lesson has pre- and posttests.

Grade Level: Basic mathematics Student Time: 90 minutes

Subject Area: Arithmetic ecs: per2 4738
per3 1776
per4 4201
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File Name: mars
Math Review Drills I

Author : Shin Saito, City Colleges of Chicago, and
Noa Shinderman, Malcolm X College

orAtes

411

he4. 4 1.f t

rivet 1,, tv tIhte. ,
n the efreet, t the I sit Sr r ight

rettt,O the

t3,411_

$ probloas dsse. ttht het's, 4 pe- 1

50Ivet 127.6 5.411 m

ritet hr. ur. the je,116.61 Ards. To do so, ro.vo
tho I riont.er on the scross to tits left r.2ht

th7 ks, 'a° .

Pre66 ,hoh
1s2Iffsl

are .4 .
127.6

8.41$

tepe in the anstser,

Objective:
To pre ent review practice with help on fractions and decimais.

Description :

1. There are six sections:
Fractions
a. Multiplication
b. Division
Decimals
c. Addition (paper and pen needed)
d. Subtraction (paper and pen needed)
e. Multiplication (paper and pen needed)
f. Division (paper and pen needed)

2. In each section there is a short explanation of how to work the
problem type indicated on the index. The section then consists of
working exercises in that problem type. Help is availabie to show
the student hoW to work on exercises. He must, however, do four
exercises without help to complete the section.

Grade Level: Bas c mathematics Student Time: 35 minutes

Subject Area: Arithmetic

54

ecs: 2788



G2

File Name mers4
Math Review Drills II

Auth Shin Saito, City Colleg. of Chicago, and
Noa Shinderman, Malcolm X College
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Ob'ective:
To present review practice with help on signed nurr±ers and powers of
ten.

Descri tion:
1. There are five sections:

Signed Numbers
a. Addition and Subtraction
b. Double Signs
c. Multiplication
d. More Addition and Subtraction
The Powers of Ten
e. Multiplication and Division

2. In each section there is a short explanation of how to work the problem
type indicated on the index. The rest of the section consists of
working exercises of that problem type. Help is available to see how
to work a given exercise. The student must, however, do six exercises
without help to complete the section.

Grade Level: Basic mathematics Student Time: 35 minutes

Subject Area: Arithmetic ecs: 2451
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File_Meme: sqrt
Findina the Square Root

Author: Tamar Abeli v.ich Weaver, CERL
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Objective:

To provide three methods for finding square roots:
a. Guessing and Adjusting
b. Newton's Method
c. The Square Root Algorithm

Description:
The student gets an index from which he cat dhoose one method and/or
see an explanation of why the nethod works. Each technique is taught ,

by helping the student through the steps.

Grade Lev Basic mathematics

Subject Area: Arithmetic

5 6

EI2A2nt_Time: 30 nhinUtes

ecs: 3470
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File Name: ccset
Introduction to Se

Tamar Abeliovich Weaver and Louis V. DiBello, CERL
programmed by Tamar Abuliovich Weaver, CERL

Objective:
To provide an introduction to set theory including a discussion of

sets, subsets, elements of a set, and the three operations: union,

intersection, and complementation.

Description:
1. Each topic is presented via a short description and examp e.

2. Practice exercises are given which include help and error feedback.

3. The student must correctly complete four exercises in a row for each

topic.

Grade _Level: Intermediate aigebra Student Time: 2 -inu s

Sub'ect Area: Albegra

57

ecs: 2524
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'le e: math95c
Symbols of Grouping

Authoxs: Mitsuru Yamada, Malcolm X College, Steven Brayndick,
Malcolm X College, and Shin Saito, City Colleges of
Chicago
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To present easy nuzerica1 problems involving order of operations and
parentheses.
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Description:
1. There are five sections:

a. Addition and subtraction without parentheses
b. Addition and subtraction with parentheses
c. Operations without parentheses
d. Operations with parentheses
e. Backward drill

2. In each section the student is asked to evaluate arithmetic expressions.
Some sections contain expressions with parentheses, while others do not.
The student may press DATA to be given a sequence of questions and
arrows which lead him through the evaluation in steps; or he may press
HELP to be shown how to perform the evaluation. He must perform ten
evaluations without HELP to complete a section.

Grade Level: thexnatics Student Time: 30 minutes

Subject Area: Arithmetic

58

ecs: 2941
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ile Narne mars1
Word Problems Drills

Author: Shin Saito, City Colleges of Chicago
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Ob'ective:
To enable the student to translate simple

and arithmetic expressions.
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problems into algebraic

Description:
There are two sections:
a. Beginning Exercises I

b. Rate Problems II
Each section consists of ten word problems. At the beginning, the

problems are arithmetic. At the end it is necessary to solve a linear

equation to solve the problem. The student can obtain the correct

answer by pressing HELP. However, he must solve all problems without

help to complete the section.

Grade Level: Elementary Algebra Student Time: 15 minutes

Subject Area: Algebra

5 9

ecs: 3164
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Evaluating Algebraic Expressions

Author: ol Magidson, Kennedy-King College
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Obleotive:
The student will be able to evaluate algebraic expressions by sub-
stituting numbers for unknowns and then computing the solution.

Desc pt _

1. Introduction
2. Arithmetic Operations: review
3. Order of Operations
4. Reading Algebraic Expressions
5. Writing Algebraic Expressions
6. Substitution

Grade Level: Elementary Algebra Student Time: 60 minutes

Subject Area: Algebra ecs;

S ecial Notes:
Pretest and posttest are available.

6 0

3769
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File Name: dist
The Distributive La

Author: Tamar Abeliovich Weaver, CERL
programmed by Robert Baillie, CERL
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1. To provide a graphic model for the distributive law.

2. To provide practice on the distributive law with signed numbers and

variables.

Description:
1. A model of dots in rows and columns is used to get the rule

ax (b + c) ax1D-1-ax c.
2. The student assigns signed numbers to a, b, and c and applies this

rule.
3. A simple example of repeated addition is provided as an alternative

justification of the rule.
4. The student is given practice exercises in applying the law with

signed numbers and variables.

Grade Level: Elementary Algebra Student_Iiime: 30 minutes

SAj_ect Area: Algebra

61

ecs: 4831



File N- e: collect
Collecting

Author: Tamar Abel
programmed

j5

Like Terms

ovich Weaver, CERL
by Robert Baillie, CERL

Obje- iv-
1. To introduce the following terminology: like terMs, x-term, constant.
2. To provide practice in simplifying algebraic expressions by collecting

like terms.

Description:
After introducing the vocabulary, the student answers simple questions
on identifying x-terms and constants. The distribution law is used to
open parentheses and like terms are collected to simplify the results.

Grade_ Level: Elementary albegra Student Time: 25 minutes

Subject Area: Algebra ecs: 3790

Apecial Notes:
The distributive law is a prere isite available in lesson "dist").

6 2



File Name: exp3
Introduction to Exponen
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Oblective:
To provide an
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oduction and drill and practice on exponen s.

Dtsk/Lak:
There are six sections:
a. What Is an Exponent
b. Practice Writing Exponential Notation

c. Practice Writing Multiplication Notation

d. Calculating Numerical Value
e. Practice Calculating Numerical Value
f. Final Quiz

Grade_Lev _ High School and above Student Time: SO - 60 minutes

Sul....`eg.L.612A: Algebra ecs 4140

Special Notes:
1. A section covering the SUPER key prcedes the index.

2. A student is only required to pass the final quiz to comp

lesson.

6
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File_Name: ,4

Laws of Expon nts

Author: Richard Neapolitan, Wright College
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Oblective:

To present practice with help on exponent problems.

Description:
1. There are seven sections:

a. Writing an expression in exponential form
b. Writing an expression without exponents
c. Multiplying exponential expressions in one variable
d. Multiplying exponential expressions in three variables
e. Dividing exponential expressions
f- Expressions (one variable) to a power
g- Expressions (multiple variables) to a power

2. In each section the student is first shown how to perform the task
indicated on the index page. He must then successfully perform that
task six times to complete the section. He may, however, request HELP
at any time to receive assistance on a given problem. The HELP consists
of being shown how to perform the task in steps.

Grade Level: Intermediate algebra

Subject Algebra

6 4

Student Time: 40 minutes

ecs: 2207



File N-me: math95f
Powers and Roots of Natural Numbers

Authors: Shin Saito, City Colleges of Chicago, and
Richard Neapolitan, Wright College

Objective:
To present practice with help on roots of natural numbers.

Description:
1. There are five sect ns;

a. Powers
b. Introduction to Radicals
c. Radicands
d. The Principal Square Root
e. The Principal Cube Root

2. Section a teaches the student the concept of a power. The student must
find four powers without HELP to complete the section. He may, however,
request HELP to find a given power. The HELP consists of a sequence of
questions and arrows which lead him through the steps involved.

3. Section b introduces him to the concept of roots and radicals.
4. Sections c, d, and e test him on the concepts indicated on the index.

The format and requiraments to complete these sections are exactly those
of section a.

Grade Level: Intermediate algebra Student Time: 30 minu es

SUbject Area: Algebra

6 5

ecs: 2339



K4

frac
Intr duction to Radicals I

Authors: Shin Saito, City Colleges of Chicago, and Richard
Neapolitan, Wright Colleges
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Objective:
To provide an introduction and practice on radic

Description:
1. Thare are five sections:

a. Properties of Radicals
b. Simplifying a ST-are Root
c. Simplifying a Square Root with a Fraction
d. Simplifying a Cube Root
e. Simplifying a cube root with a Fraction

2. Section a contains the statement of four properties of radicals used in
the following four sections.

3. In each of the last four sections the student is first shown how to
simplify the radical type indicated on the index. The student must then
simplify radicals of that type himself. The student may press HELP to
receive a series of questions which will lead to the simplification of
a radical. He must, however; simplify four radicals without HELP to
complete the lesson.

Grade Level: Intermediate algebra Student Time: 30 minutes

Subject Area: Albegra ecs: 4673
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File Name: math95d
Addition of Radic

Authors: Shin Saito) city Colleges of Chicago and
Richard Neapolitan, Wright College
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Objective:
To present practice with help on addition of radicals.

1. There are four sections:
a. Addition of Radicals
b. Adding Similar Radicals
c. Adding Two Radicals
d. Adding Several Radicals

2. In section a the student is shown how to add sim lar radicals and shown
how tc combine radicals which can be simplified into similar radicals.

3. In section b, he must add similar radicals. He must do four problems
without HELP to complete the section. He may, however, request HELP
at any time, to work a given problem. The HELP consists of a sequence
of questions and arrows which lead him through the problem in steps.

4. In sections c and d he must add radicals which are not similar. The

criteria and HELP are similar to that of section b.

Grade Level: Intermediate algebra Student Time: 30 minutes30

Subiect Area: Algebra

6 7

ecs: 3478
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File N- e: math95l
Irrational Numbers

Authors: Allan Meers1 Wright College, Shin Sait- City
Colleges of Chicago, and Richard Neapolitan,
Wright College
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Objec iv :

1. To present a rationale for the existonce of irrational numbers.
2. To present practice in recognizing irratima roots of whole numbers.

:

1. There are two sec '-ns:
a. Introduction
b. Drill

2. Section a demonstrates how tne need for more numbers gave rise to
the rational numbers; then further need gave rise to the irrationals.

3. Section b is a drill designed to teach tte student which roots of
whole numbers are irrational. He must recognize four numbezs ctly
to complete the lesson.

Grade Level: High School and above Student 20 minutes

Subject_Area: Algebra ecs- 2595
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File Name: algex
Introduction to Poilnomials

Author: B. F. Lathan, Kennedy-King College

°J2leS.PYS,
To provide an introduction and practice exercises on operations with

monomials.

Description:
1, Operation with monomials.
2. Definitions of monomial, binomial, trinomial, and polynomial are

introduced.
3. This introduction is followed by four drill se tions on:

a. Adding monomials
b. Combining like terms
c. Multiplying monomials
d. Dividing monomials

4. The criterion for each section is to do five problems correctly n7

necessarily in a row).
5. A short review can be accessed in each section by using the BACK key.

6. A lesson (file name: puzl) containing a crossword puzzle on algebraic
vocabulary can be accessed from the index of this lesson.

GradeLevel: Elen_ntary algebra

Subject Area: Algebra

6 9

Student Time: 40 minutes

ecs: 4331
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quFile Name. ad1-

Binomial Products: (x 2)(x - 3) etc.

Author: Louis V. DiSello, CERL
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0-'ective:
7o provide drill practi e in multiplying bincmial s

pescription:
1. There are four sections:

a. A guideto these drills
b. Products like 3x(-2x 4- 5)
c. Products like (x 2)(x 3)

d. Products like (-Sx +- 1) (2x - 4)
2. In each of the drill sections the problems are generated at random,

and the student may work as many problems as he wants.
3. Unacceptable answers are (1L,gnosed and saved on the screen for die

student; the correct answer is given after four mistakes.

Grade Level: Elementary A/gebra Student Time: 45 minutes

Subject Area: Algebra

70

ecs: 3382
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park2
Binomial Products; (a b) b) etc.

Authors; Paul Thcmpson, Parkland College, and Robert Baillie,

CERL
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Obiective:

To Provide ins_-uction and practice in binomial produots .

Descri ti
1. There are five

a.

b.

C.

d.

se ions:

(a 4 b) 2

(a - b) 2

(a 4 b) (a b)

(a 4 b) (c 4 d)

Review Questions

2. In each of the first four sections, a geometric diagram is

justify the appropriate algebraic formula (e.g., (a 4 b)2 =

in section one). Then the student is given exercises of the

until he has answered four in a row on first ot secomd try.

five contains exercises of all four types.

Grade vel: Elementary algebra Student Time: 60 minutes

Subject Area: Algebra

71

ecs: 4182
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File Name: math95e
Math Special Products I

Authors: Shin Saito, City Colleges of Chicago, and
Richard Neapolitan, VrigItt
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Ob3ective:
To provide practice with help in special products.

Description:
1. There are three sections:

a. Problem type: (ax + by) (ax by)

b. Squaring a binomial
c. Multiplying two binomials

2. In each section the student is sho how to find tha type of product
idicated on the index page. He must then find six ilcoducts of that

t/pe without HELP to complete the section. The HELP consists of a
sequence of questions which lead him to finding the product in steps.

Grade Level: Intermediate algebra Student Time: 25 minutes

Subject Area: Algebra eqs: 3478

72
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File Name_: Puz1
CrosSvord Puzzle on Algebraic Vocabulary

Author; B. F. Lathan, Kennedy-King College
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Ob'ectivc:
To provide practice working with teriinclogy of polynomials.

Descri_ n:

1. The crossword puzzle to be completed is displayed on the screen. The

student chooses a Location (e.g., 3a for 3 across). He is then given

the clue for that word and can enter his answer Ln the puzzle.

2. The student can erase previous answers and by usIzq the HELP key, he

can get the correct answer for a location he selecte.
Complete instructions can always be accessed by using the DACX key.

When the student has filled in the puzzle, he can have Is answ2rs

checked. He is required to correct any mistakes.

Grade Level: Intermediate algebra Student Time: 20 minutes

Subject Area: Algebra t,CS: 2631
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File Name: quad2
Factoring Quadratic Polynomials

Author: Louis V. DiBello, CERL
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Objective:
To provide dri practice in factoring quadratic polynomials.

Description:
1. There are five sections:

a. A guide to these drills
b. Polynomials like 3x2 - 5x
C. Polynomials like x2 x 2

d. Polynomials like -2x2 I- 5x 3

e. Polynomials like lox2 - 31x - 63
2. In each of the drill sections the problems are generated at random,

and the student can work as many problems as he wants.
3. The student is required to factor each quadratic into a product of

two linear factors by providing the linear factors one at a time.
Once the student has given two linear factors, his two factors are
multiplied out by PLATO to show him whether his factorization is
correct or not. Incorrect factorizations are saved on the screen and
diagnosed for the student.

Grade Level: Intermediate algebra Student Time: 60 min tes

ERtipst ea: Algebra

74

ecs: 2495
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File Name: math95a
Factoring Polynomials

Authors: Shin Saito, City Colleges of Chicago, and
Richard Neapolitan, Wright College
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0h)ective:
To present practice with help on factoring polynomials.

Description:
1. There are six sections:

a. Problem type: ax b;z2

b. Problem type: ax4 bx2 cx

c. Problem type: ax2y bxy cxy2

d. Factoring the difference at two squares
e. Factoring the trinomial square
f. Factoring the trinomial

2. In each section the student is first shown how to factor the polynomial
type listed for that section. He must then factor four polynomials of
that type without HELP to complete the section. He may, however,
request HELP at any time to receive assistance in factoring a given
polynomial. The HELP consists of a sequence of questions and arrows
which lead the student through the factoring process in steps.

Grade Level: Intermediate algebra Student Time: 40 minutes

Subject Area: Algebra

75

ers: 4715
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File_Name: solvel
Solving Linear Equations

Author; Mitsuru Yamada, Malcolm X College
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his problen ever eig .n.

Objective:

The student will solve one equation of each type see the following
description) without help from PLATO.

1. One-step problems like 3x = 4.
2. Two-step problem like 2x + 3 = 4.
3. Equations where 'x' appeal's on both sides of the equal sign.
4. Equations which have terms that can be combined.
S. Equations with parentheses.
6. Equations with fractions.
7. Harder equations with fractions (op onal)

Grade Level: Intermediate algebra Student Time: 2 - 3 hours estimated

Subject Area: Algebra ecs: 7479

S ecial Notes:
1. There are four levels of "help" available to the student on each problem.

At the highest level, PLATO tells the student what to do next and then
does the arithmetic for the student. At the lowest level, the student
must type in an equivalent equation.

2. There is cumulative data available to all non-student users of this
lesson.
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File Name: wordl
Word Problems Involving Linear Equations

Authors: Gary Peltz, Malcolm X College, and Mitsuru Yamada,
Malcolm X College
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Objective:
_

The student will be able to write equations for the word problems
presented in this lesson and solve the equations.

Desc- tion:
Problems involving age, mixture, and rates are presented.

Grade Level: Intermediate algebra Student Time: 60 minutes

.2u.1,1jEt.Lk_rea: Algebra

7 7

ecs 4548
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File Nam math95g
Reducing Algebraic Fractions

Author Richard Neapolitan, Wright College
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Otjective:
To present introduction and practice with help on reducing algebraic
fractions.

Description:
1. There are four ections:

a. Problems of the form 8x4 4x2
b. Problems of the form 10x 5r4/2x4y7
c. Problems of the form (6x5 - 4x4)/12x2
d. Problems of the form (x2 5x 6)/(x2 +3x + 2)

2. In each section the student is shown how to reduce the fraction shown
on the index. He must then reduce two fractionswithout HELP to complete
the section. He may, however, request HELP for any given fraction to
receive a sequence of questions and arrows which will lead him through
the reduction process in steps.

Grade Level: Intermediate algebra Student_Time: 35 minutes

Sub "ect Area: Algebra

78

ecs: 3471
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File Name: math95h
Multiplying Algebraic Fractions

Author: Richard Neapolitan, Wright College
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Ob'ective:
To present practice with help on multiplica ion of algebraic fractions1

Description:
1. There are three sections:

a. Problems of the form (x5 3y2) x (7x3/Y4)

b. Problems of the form (x4/3y5) x (5y2/x3)
c. Problems of the form [(x2 + 7x + 12)/y7] x [5r6/(x + 4)]

2. In each section the student is first shown how to multiply the algebraic
fractions shown on the index. He must then perform two multiplications
without HELP to complete the section. He may, however, request HELP
for any problem to receive a series of questions and arrows which will
perform the multiplication for him.

Grade Level: Intermediate algebra Student Time minutes

Subject Algebra

7 9

ecs : 3101
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File N e: math95i
Finding the Least Common Multiple of Algebraic
Exprssions

Author: Richard Neapolitan, Wright College
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To present practice with help on finding the least common multiple of
algebraic expressions.

Descr ption:
1. There are five sections:

a. Two expressions of the form 6x3574
b. Three expressions of the form 6x3574
c. Three expressions of the form x2 + x -
d. Two expressions of the form x3 -I- x2 - 6x
e. Three expressions of the form x2 + x - 6

2, In each section the student is first shown tu.r-, the least comm n
multiple of expressions of the form indicatdd thd index. He must
then find the least common multiple in three ptobiems without HELP
to complete the section. He may, however, request HELP for any problem
to receive a sequence of questions which will find the least common
multiple in steps.

Grade ev InterMediate algebra

Subject ea- Algebra
_ -

Student 11° utes

ecs: 4367
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File Name: mLth95j
Adding Algebraic Fractions

Author: Richard Neapolitan, Wright College

CMI f ,
thit

1

li t-

F:, .I,

Objective:
To present practice with help on addition of algebraic fractions.

Desc 4tion:
1. There are seven sections;

a. Problem8 like 4x/3 + 5x/4
b. Problems like 7x/2 + 2x2/3
c. Problems like 3x/4 + 2y/5
d, Problems like 2/5x + 5/3x
e. Problems like 2/7x + 3/2xy
f. Problems like (3x + 2)/4x + (2y + 5)/3y
g. Problems like 3/(x2 - 4) + 2/(x2 -3x + 2)

2. In each section the student is shown how to add the algebraic fra tion
shown on the index. He must then add algebraic fractions of that same
variety. He must do this three times without HELP to complete the
section. He may, however, request HELP at any time to receive a sequence
of questions which will lead him through the addition in steps.

Grade Level: Intermediate algebra Student ime 45 minutes

Sub'ect Area: Algebra ecs: 4123
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File lim1

Solving Fractional Equations

Author: Richard Neapolitan, Wright College
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Ob)ective:
To provide practice with help on solving fractional equations.

Description:
1. There are three sections

a. Problems like (x + 3)/2 + (x + 5)/6 = (x + 1)/9
b. Problems like 3/4x + 6/5x - 13/20
c. Problems like 2/(x - 1) - 3/(x + 3) = 6/(x + 2x - 3)

2. In each section the student is shown how to solve the equation listed
on the index. He must then solve fractional equations of that type
himself. He may press HELP to receive a sequence of questions which
will lead to the solution. However, he must solve two equations with-
out help to complete the section.

Grade Leve Intermediate Algebra Student Time: 30 minutes

SatitELAEfsi: Algebra

8

ecs: 4705
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File N e: remttt
How to Plot Points

Author-: Donald Cohen and Jerry Glynn, Elementary Math Groups

CERL
adapted by David Lassner, CERL

bj ective:
To provide remediation in plotting points for stude

the checkup in cctttest several times.

s who have failL,

Descr tion:

1. The student is taught to move a cursor to a specified x,y location in

a grid.
2. He is stepped through this process first, then he is asked to work

several similar problems until he can work them without error.

Grade Level: Intermediate algebra

Sub.ect Area= Aigebra

t Tim 30 minutes

ecs: 2679
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File Nam_ ccttt
Tic-Tac-Toe

Authors: Donald Cohen and Jerry Glynn, Elementary Math Group,
CEPS..

adapted by David Lassner, CERL

28111111SLInD ars.e.r,

Y fril PtftiC,

,

, -I

Ob'ective:
To teach plotting points on a grid by using a tic-tac-toe game format.

Description:
1. The student plays tic-tac-toe against PLATO on a 4 x 4 grid. The

markers are placed at the grid r-lints by giving the coordinates of
the grid point.

2. Depending on the level of pla 7rid may include negatt

coordinates.

Grade Level: Intermediate algebra Student Time: 30 minutes

Subject Area: Algebra

84

ecs: 3249



File Name: =battle
Battleship

Author

P3

Donald Cohen and Jerry Glynn, Elementary Math Group1
CERT.,

adapted by David Lassner, ERI,

Ob'ectivo:
To provide remeiation on plotting points if student fails the checkup

in octttest.

Pg1SE12.117n:
1. Similar to the commercial game "Battleship." The markers are placed

on grid points by typing their coordinates. The grid consists of all

four quadrants.
2. The student plays agat PLATO.

Grade Level: Intermediate algebra Stt-d,nt Time: 30 minutes

Subject Area: Algebra

85

ecs: 2340
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File Name: cotttest
Plotting Poin: f-_-ckup

Authors: Donald Cohen ana ,ierry Glynn, 17

CERL
adapted by David Lessner, CERL

tary Math Group,

0121!,ittive:

To provide a f:Itudent's ability to plot points.

De r ption:

1. The student swer two types of questions:

a, Give the coordinates of a given point a grd.

b. Move a cursor on a grid to a point whose coordinates are given
2. To pass the checkup he must answer three out of four questions

correctly.

Grade Level: Tr:cermediate algebra Studen Time: 15 minutes

Subject -irea: Algebra

86

ers: 1560



File Name: linel

Graphing Straight Lines Table of Values

Author. Barbara Lederman, CERL

OWective:
To provide instruction and practice in getting a table of values
satisfying a given equation of the form y = mx b , am') using it

to graph the correspon.Ung -traight line.

Ra1aiaLiav
1. There are three sections:

a. Getting the table (Y: varlues

b. What's my line (graph it using the tabie of values)
c, What's my line (graph it by moving a cursor on a grid)

2 In the first two sections the student is given a linear equation of
the form y = mx b and required to provide x and y values to make
a table of values that satisfy the given equation. As each pair is
entered in the ti&.0.0 it is automatically plotted on a grid.

3. in the third section the student moves a cursor to plot points on a
(7-44 that satisfy a given linear equation of the form y = mx b .

In all three sections at least three correct points are required and
all points are checked in the evation.

Grade Level: Intermedia aa

Sub'ect Area: Algebra

Student Time: 30 minutes

ecs: 4713
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File_Name: line2
Intercept of Straight Lines

Author: Barbara Lede-_ an, CBRL

hie I I no:

In. goe5 thrfAlgh (0

5UT the I ne VO0 wAnt en thre.gh Ug

;;ZAIMMIAITT117X4.1:01M-Vir,TASIBEZZLITMEM.,,

To introduce the y-intercept and to provide instruction and practice
in finding it from the graph of a linear equation.

Description:
1. There are two sections:

a. What is the y-intercept
b. What's my equation (fill in the y-intercept)

2. Section a starts by allowing the student to fill in the blank in an

equation of th. korm y = nx + and displaying the graph of that

eguation4 in soction b, he is taken through a se :Les of exercises
until he can determine the intercept by looking at the gr*ph.

Grade evel: Intermediate algebra

D2bi2s_tLALqA: Algebra

Student T4: 15 11.1A te

ecs: 2123
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Author

line2a
Slope of a Line

Ba ba a Lederman, CERL

1

o of th!, 1 Ifwf:

tho dirott ton.
451RW

mal.WmPa,mmur.n.3171.71711girnWIMUUMY-ffAMIUM.,

Ob o_ive:
To introdu e the slope and to provide instruction and practice in
f2jiding it from the graph of a linear equation.

Description:
1. In section a the student fills in the blank in equatics of the form

y x b and the graph of the resulting equation is displayed on
the grid.

2. Section b presents a trial-and-error drill where the student deL-t,
mines the slope from a graph. If the student types in an incorrect
slope, the graph of the line with that slope is displayed on the grid.

3. Section c presents the rise-over-run definition of slope.
4. -,ection d develops the two-point formula for slope.

Grade Level: Intermediate gera Student Time: 30 minutes

Subject Area: Algebra

8 9

ers: 44452



File Name: linela
Point-Slope Form

Authors: LaVerne McFadden, Parkland College, Ceith Bailey,
CERL, and Barbara Lederman, CERL
programmed by David Lassner
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Objective:
Given two points or one point and the slope, the student will be able
to write an equation of the corresponding line.

Pes_LsLLL'LLD_aL
1. There are two sections:

a. Given the slope and a point, write an equation
b. Given two pojnts, write an equation.
Each s2ctio.. contains instruction and practice exercises all of which
can be accessed from an index.

3. In the practice exercises, the student can step through a problem by
pressing the HETP key. He is required to do three problems without
help in each section to complete the lesson.

Grade Level; Inte=ediate algebra Stude Time: 30 nutes

Subject Area: Algebra

9 0

ecs: 1976



File .tif e: line3
Graphing Any Line in the Form y = mx ± b

Author: Barbara Lederman, CERT.,
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Alaatim:
To provide prtice irt using the slope and intercept to find the
equation of a given straight line or to graph a given linear equation.

1. There are four sections:
a. Summary of intercept and slope
b. What's my equation (type it)
c. Graphing hints
d. What's my line (graph it)

2. In the fir .iection, the student is given equation in t. form
y mx h _cr which he must give the slope and the y-intercept.
In the r tion, the student is given the graph of a straight
line and L. : d2t type in a linear equation with that graph.

4. The third section helps the student step-by-step to graph a linear
equation by using the y-intercept and the slope.

5. Tn the fourth se..7-tion he is given a linear equation and he must g_apil

it by plotting at least three correct points on a grid. The s',..,dent

is expected to make use of the concepts and techniques learned in the
previous line lessons.

Grade_Level: Into -ediate algebra Studer.t Time: 30 minutes

pubjeot Area: Algebra

91

PCs: `597
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The Lines y = b and x = c

Author: Barbara Lederman, CERL
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2121-ve:
To introduce the lines y b and x = c and to drill the student in
graphing any such equation and in finding the equaLon of any horizon-
tal or vertical line.

Desc iption:
1. There are four sections:

a. Type the equation (horizontal lines)
b. Graph the nquation (horizontal lines)
c. Type the Auation (vertical lines)
d. Graph the equation (vertical lines)

2. These sections introduce horizontal and verti.cal lines and present
drills similar to those used in earlier lessons.

Grade Level: Intennediate algebra Student Time: 30 minutes

Subject Area Algebra ecs: 3634

9 4
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File Name: line5

Graphing Lines in the FoLm ax + by + c . 0

Author: Barbara Lederman, CERL

- ISOM=-;:::-.:_i.,_7,--.:

-

Objective:

To enable the student to convert a linear equation in the forlp
ax + by + c . 0 to the form y = mx + b ar,d thereby identit: 4ts
slope and intercept and be able to graph it.

E2E51-1214sa:
1 There are five sections:

a. Find a, b, c
b. Clange ax + by +
c. What's my slope
d. What's my intercept
e. What's my l'ne (graph it)

2. In the first tv sections tho student is
ecuation from Le f7orm aX + = 0

3. In the last th,n- surtions the ,guations
and the drills ar- c-her-i e the same as

0 form y = mx + b

Grade Level: Intermedia algebra

taught to conve t a linear
to y = mx + b.
are given in the a, bl c, tom
in earlier line lessons.

Student Time: 60 minutes

Subject_Axea: Algebra ecs:

Epecia
A

es:

his time a l lines presented in this lesson can be converted to
the form y = mx b . At some time in the future, vertical lines in
the form ax + by 4, c = 0 will be added to this lesson.

35:
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Authors:

More Execise s cn Linear Equa ions and Straight Lines

Donald Cohen and Jerry Glynn, Elementary Math Group, CERL
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Objective:
To provide a series of problems which require the consolidation of all
previously learned skills in graphing straight lines.

Desert tion:
1. There are seven sections:

a. Give the equation of a line through a given polnt
b. Give the equation of a line ntter than a given line
c. Give the equation of a iir th the same slope as a given line
d. Give the equation of a lin(7! '±it meets a given line in a given

point
e. Give the equation of a li ugh twei g*'Ien points
f. Give the equation of a lir dicular 7c a given line
g. Give the equation of a line Thrf ven points

2. In each section, the student wo-
the given type of question.

Grale Level: Tntermediate algebra

ject Area: Algebra

9 4,

instancas of

Student Time: 60 itt_u_ s

ecs : 2054
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R1

simequ
Introduc ion to Systems of Equat ons

Barbara Lederman, CERL

21

Ob:lective:
_

To provide an introduction to systems of linear equations
the geometric meaning of the solution to a 2 x 2 system.

h emphasis

Description:
Several large systems are shown. 2 x 2 systems are discussed.
Solutions to a system are shown to be intersections of pairs of lines.

Grade Level: Intermediate algebra Student Time: 15 minutes

§-_41212_Lvrfft2 Algebra

9 5

eon: 3140
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File Name: simegul
independent Systems of Equations and Numbers of
Solutions

Author: Barbara Lederman,
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Objective:
To familiarir the student with the geometry (graphs) of three dif-
ferent types of systems: independent, inconsistent, and dependent
as well as the number of solutions for each type.

Two sr'ries of drills are presented:

a. A graph (la equations) is presented. The student enters which
type of system it represents and how many solutions it has.

b. Only the equatior5 are presented -nd ratios of coeffioints are
discussed. The students give system type and number of solutions
as before.

Grade Level: Intermediate algebra Student Time: 30 minutes

Sub'ect Area: Algebra

9 6

ecs: 3826
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L(7-) Write C -1 U tC U I ysLe'Yls I itt

Author'

Objective:
To provide directions and practice in typing i
types of systems,

1. There ere t e=e

a. Independent
b. Tnconsiatent

c- DePendent
2. A help seque0-2e

Grade Level= Int

_Sub-ect Area: Algebra

Solutions to the Wctens _ e given as follows:

a. Independent systems: an order pair

b. Inconsistent systems: the word "nouen

e. Dependent systems: first either equation is typed; then thxee

points on the "sal i" line must he given.

a

solutions to the three

-callable for the dependent sy -em se tion.

n, rine: 15 minutes

3072

e algebra

eds:

9 7
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Objective:

To provide instruction an solving 2 x 2 li:1(ar sy:ltems by (Trap:7141g.

Descri'4t2on:

Thu student graphs one &Dation at a timc, and tnen estimat.-eE ho

_rEolation to ths system by reading t:le

C,rAde Le Intermediate Alqebra Student Time.: 30 minutes

Sub'ect Area: Algebra 261 1



1.1dme: :31,moq13

Introluc.1 to )1.1 _Tth liL Methods o Solvina
2 A 2 ST-Aolon

: Bari)a- Leo, 1 cERL

Objectives:
1. To provide motivation for learning algebraic methods for solving

systems of equations.
To promote An understandicig of why the methods work through the
use of grapho.

Descri tions:
1. Several systens axe presented which can almost be solved by inspection.

The student solves these with any requested help.
2. The idea of egilivalent systems is presented using equations and graphs.
3. The student is told that algebraic methods can be used to cbange

"ugly" systems into equivalent systems whose solutions are easy to
read.

Grace Level: Intermediate Algebra Student Time: 30 minutes

jest Area: Alga)ra ers: 3459



iiiinq 2 x ms by Substion

crLT,

ch1ectival
To provide instruction and exercises in solvinq 2 x 2 systems of
linear equations using the substitution methoe-

De- n:

The sabstitut-on method is presented step-by-step using flowcharts.
The student then practices each step typimlin the resulting equations.
Graphs are used to picture what is happening to the system.

2. Dependent and inconsistent systams are also solved.

Grade L vel: Intermediate Algebra Student Time: 45 minutes

Sub-ect Area- Algebra

100

ecs: 5560
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Obje-tive:
To provide instruction and exercises in solving 2 x 2 systems of linear
equations using the addition-subtraction method (this method is also
known os the method of linear combinations).

12=11-L412EL:
1. The addition-subtraction method is presented step-by-step using flow-

charts.
2. The student then practices each step, typing in the resulting equations.

Graphs are used to picture what is happening to the system.

3. Independent, dependent, and inconsistent systems are presented.

Grade veL: Intermediate algebra Student Time: 45 minutes

Sub._ ea= Algebra ecs: 5344
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File_ Name: simeg-u6

Exorcises on Snlviniq 2 2 Systems of Equati ls

Author: :bara Ledermnni1 CUL

Objec
To provide practice in solving each type of 2 x 2 system of linear
equations: independent, inconsistent, and dependent.

Descr tion:

This lesson is strictly a drill. No instruction is prov ded. A student
gives solutions to systems of equations.

Grade_Level; intermedlate algebra

Subject Area: Algebra

102

Student Ime: 15 minutes, minimum

ecs: 2572



Vil_Name: sintest
Posttest for Simultaneous Lquiti

Author : Barhara Ledo-man, CER1

Objective:
To provide a posttest for the sequence ,2E PLATO lessons on simultaneous
equations.

Desc iption:
1. The test consi ts of twelve questions. There are two multiple choice

questions, six yes or no type questions, and four questions where the
student must give the solution to a system.

2. The student can skip any question by pressing LAB and return to that
question later.

3. Within each problem type) Parameters for the exercises are randomly
generated so that new questions will be presented to students who
repeat the test.

Grade Level: Intermediate algebra Student Time: 15 - 20 minutes

ISubject Area: Algebra

10

ecs: 2821
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Pile Namc: quad
Solv atic -rs by FacLo

AothOr: Louis V. DiBello, CERL

Objc_ctive:
To give drill practice in solving quadratic equations by fact ring.

Descri- tion:

1. There are five sections:
a. A guide for thesedrills
b. Equations like 3x2 - 5x = 0
e. Equations like x2 - x 4. 2 = 0

d. Equations like -2x2 Sx 3 0

e. Equations like 10x2 - 31x - 63 = 0
2. In each of the drill sections the problems are generated at random,

and the student may work as many problems as he wants.
3. The student can choose to give the solutions right away or to factor

the equation first. Any solution he gives is checked by plugging it
into the equation and the student is shown this check.

4. If the student cannot give the solutions, he is required to factor the
equation first. Incorrect factorizations are multiplied out for the

student and saved on the screen.
5. After four incorrect factorizations, the correct factorization is given

and the student is required to solve the equation. After three incor-

rect attempts to give a solution, the factorization is analyzed to
find a solution from it.

Grade_Level: Intermediate algebra Student Time: 60 minutes

Sub'ect Area: Algebra ecs:

10
3370



Pilo Name: moth95m
Salving Qu ldratic Equatio s by. (oinplettng the Squar

Author: Richa d -oapolitan, Wright Colic

Objectives
1. To present an introduction and practice with help on completing the

square.
To present practice with help in solving quadratic equat ons by com-
pleting the square.

:

1. There are two sections:

Grade

a.

b.

In

Completing the Square
Solving by Completing the Square

section a the student is shown how to complete the square. He must
then complete four squares himself without HELP to complete the section.
He may, however, press HELP to receive
will complete the square in steps.
In section b he is shown how to solve

a sequence of questions which

a quadratic equation by comple
the square. Again he must solve four problems without HELP, but may
request HELP to selve any particular problem.

evel: Interwediate algebra Student Time: 30 minutes

Algeb a

105

ecs: 4668

ng
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Fil_Name: solguad
Solving- Quadratic Equntions by Pac-_:.--ing

Author; Richard Nedpoiitau, Wright College

Objective:
To present pra tice excr-ises with help on solving quadratic equations
by factoring.

1. The student is first shown step-by-step, how to solve a quadratic
equation by factoring. He must then solve quadratic equations himself.
He can press LAB to see the.equation solved in steps, or HELP to
receive a sequence of questions and arrows which lead to the solution.

2. He muSt SOlVe tWo equations without any help to complete the lesson.

Grade Level: Intermediate Algebra Student Time. 30 nutes

Sub'ect Area: Algebra

l 0 u

ecs: 3080



Pile Name:

Author:

T1

,..scploU

FuncLion Plotter

Keith M ley, -

!-;0et _ur cJü

CERL
-T

onuncd by Dan Sleator,

OLy'ective:
To provide a function plotter for the -tuden s to use.

DeSc_riptiOn:
1. There are four main sections.

a. y = f(x): y a function x
b. r = f(t): polar functions
c. x = f(t), y = g(t): parametric equations

d. Implicit functions
2. in each section the student can type in any function or equation of

the appropriate type and PLATO will graph it on a rid. The student
can graph several functions on the same grid for purposes of com-
parison, and he can choose the x and y scales.

2. A section containing instructions is available from the index or by
pressing the HELP key.

Grade Level= High School and above

flIbigft Area: Function Plotting

Stude t Time: open-ended

COS: 2954

S ecial Notes:
Previously entered formulas can be recalled and modified using the

COPY, EDIT, and ERASE keys. Use of this lesson has been Most effec-

tive when students were provided by their instructors with sequences

of equations to be graphed. 107



File Name: plot3
Phe-Djrienmi-oni1 Function Plo

Author:

Obje ive:

To provide a threedrnerisionaL surface plotter.

Descriptio,n:

An expression in N and y, coordinates of dhe observation point, and
size can be entered. The corresponding surface is then plotted.

Grade evel: Commu ity College and above Student Time: open

Subject Area: Graphing functions

10

Cos: 951
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File Name: liter

Intxuction to the ?1etric System

p,titIner: Ratil Chabay, Department of Chemistry, University of

Illinois at UrbanaChampaign

h4-1,

fee=6-1 le

ide f

I

1,t,r Arn.'
>.+1,1,,0F0",r,

Asi

t.t I

TO Present an 31 ntoducLj.on and practice on metric measures and conversions.

1. IristXuCtic)n and p-actice on netric neasures of diStance, weight, volume,

arld teinper'ature.

2. ccwezs corwerskons withi-n the metric system and conversion between

metrAc arid English- mite.

GZadeL6wel: Basic inatJerri&tics Student Tim

thineti c ecs: 5521

EPSJA1!11.1ItPa:
CCMtaints em imlex froni wthich each topic can be accessed .

109
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File Nan

vi

Introduction o Trigonometry

uithor Richard Neapolitan, Wright College

Objective:

To provide an introduction to the basic concepts of angles, triangles,
and the terminology used in defining sine, cosine, and tangent of
angles in a right triangle.

Descri,ption:

There are four sections, each of which is available from an index.
a. Az;le. The neaning of "angle" and measuring angles in degrees,

b.:..L.3d on dividing a circle into 360 equal parts, are presented.
h. Triangle. The student is asked to select figures which are

triangles from a display of a variety of plane figures. Exercises
based an the fact that the sum of the angles in a triangle is
180 degrees are given.

c. Right triangles. The definition and examples are given.
d. Basic trigonometric concapts. Instruction and exercises on

hypotenuse, side opposite an angle, and side adjacent to aal angle
are given. Sine, cosine, and tangent of angles in a right triangle
are defined and the student is asked to compute these values for
triangles with given sides and angles.

Grade Level: High School and ab_

Subject Area: Trigonometry

Student Time: 30 minu es

ecs! 4526

11 0
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File t1,7 r trigl

Similar Triangles and Pythagorean Theorem

Auth-- Thompson, Parkland College, and Robert Baillle, CERT,
programed by Robert Baillie, CERL

X

t

To provide review of geonetric concepts prexequisite to trigonometry.

Description:
1. Review of the concepts of acute, obtuse, and right triangles.
2. Introduction to similar triangles and corxesponding parts in them.

The --udent Is asked tO rotate one triangle until it is in the sane
posit. on as a similar triangle (see picture).

3. The student calculates ratios of sides ar4 finds missing sides by
similarity.

4. The Pythagorean Theorem is presented -- along with the terminology:
hypotenuse, opposite side, adjacent side, opposite angle, adjacent
angle.

Grade Level: High School and a ove Stude_ Tine: 40 minutes

,§Aljec_t Area: Trigonometry

Special Notes:
The student gets an index and can r_vie the sections in any order.

4024
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File Name: trig2

Spcial Right Triangle

Aut__ _7 Paul Thompson, Parkland College, and Robert Bil1ie CEB1
programmed by Robert Baillie, CERL

Objective=
To familiarize the student with facts about right triangles.

1. Instruction in typin_ the degree symbol (-), and a proof for "The sum
of the angles of a triangle equals 180" are provided.

2. Properties of the 90°-45°--45° and 900-600_300 right triangleS are
developed. The student uses these and the Pythagorean Theorem to
find the unknown sides.

Grade Level= High School and above Student Ti - 30 minU -eS-
Subject Area: Trigon etry ecs: 2110

The student gets an index and he can study the sections in any odx .
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FileName: tri

The Sine of an Angle

Authors. Paul Thompson, Parkland College, and Robert Bailiie1 CERL
programmed by Robert Beillie, CERL

Objective:
To provide instr tion in using the sine for finding missing sides Gr

angles of a right triangle.

Description:
1. A definition of sinA is provided and used to find sinA when the Sides

are knoWn.
2. The student firds missing parts of a right triangle when the sine of

an angle is given. Examples and practice are provided.

3. The student uses tables of sines to find sines or angles when one of

them is given.

Grade Level; High 2choo1 and above Student Time: 30 minu

Subject Trigonometry ecs: 31
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F le Name: trig4
The Cosine and T-magent of an Angle

Auth s: Paul Thompson, Parkland College, and Robert -Baillie, CERL
programmed by Robert Baillie, CERL
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Objee _e:
To provide instruction and practice on using the cosine and the tangent
to find missing sides or angles of right triangles.

pescriptiorl:
1. A definition of cos A is provided and used to find cosA when the sides

are given.
2. The student uses tables of cosines to find cosines or angles when one

of them is given.
Use of cosine to find missing parts of a right triangle.

4. Finding siaA by using cos(90-A) and vice versa Proof and practice
are provided.

5. Definition of tanA, and finding tanA when the sides are g ven.
6. Uf.ing tables of tangents to find tanA or A when one is given.
7. Use of tangent to find missing parts of a right triangle.

Grade Level: gigh School and above Student Time: 30 minutes

Subject_Area: T-riijonornetr; ecs:

114
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File Name; trig5
Solving Right 'riangles

Author: Robert Baillie, CERL

Objgctive:
To provide a review for the sine, cosine, and tangent of a: angle and

applications to solving right triangles.

2S2alEt..12a:
1. Right triangle probieriis are provided with the following par s given:

a. All three sides
b. Two sides
c. One side and one acute angle

2. The student is given help in finding the mIssing parts by breaking the

procedure into steps.

Grade Ie High School and above Student_Time: 30 minutes

ect_Area: igonometre ecs: 4150

S ecial Notes:
An index is provided so that the student can review the sections in

any order.

115
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ile Name: trig6

Solving Oblique Trian les

Author: Robert Baillie, CERT..
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Ob ectiye:
To introduce the laws of sines and cosines and provide examples and
practice in solving oblique triangles.

Description:
1. The laws of sines and cosines are p esented without proofs but with

examples.
2. Oblique triangle probl_ s are provided with the following parts given:

a. All three sides
b. Two sides and the included angle
c. One side and two angles
The student gets help wlth the algebraic manipulation of the laws as
needed in the problems. Answers are given in some places after several
mistakes are made.

Grade Level: High School and Above Student_Time: 30 minutes

Subjec Area: Trigonometry

116

ecs: 4720
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Pile Name: trig7
Sine of Angles _reate- than 90 Degrees

Author. Robert Baillie CERL

Soff15mtrww reel th t
drv4le 70. er0i It M..

Tttra.l.trt
ttr tir r ,"

the Arlie 0 _atle

W
rt,It tatIp 1,a1

it Ia hich Ia tr&a.ft-J

tate, iS 5 tat.I t or -51,tt-t frCan Or

Ltt 5 aa, fr a ow,
e

51- artl ir. 1PP°. I 711. lI 0.1,36
:11.. 411 zevlekl,16s. 211'

HIV or
140. i

e' .1 le -1 5r P. 71,6d
ptit.

0,

.
hr Can.it

1.0000
100 0.0,44

V Mbb0

140'

V000

0.1_14e
0

Ob ec-ive:
To teach the student how to use tables to find values of the sine for
angles greater than 90 degrees.

Description:
This is a short lesson with ecerclses which develop the formula
snA sin(180 = A) from the pattern in a table of sine values.

Grade Level: High School and above Student Time: 5 minutes

Subject_Area: Trigonometry eos: 568

Special Notes:
This lesson will be expanded to include a similar treatment for cosine.

117
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File Name: word2
Word Problems with Trigonometry

Author: Gary Peitz, City Colleges of Chicago

Objective:
To provide practice in solving word problems.

Description:
tiven the angles of elevation from two observation points of a tr

on the opposite side of a river, the student is asked to generate an
equation which can be solved for the width of the river. When he

has entered such an equation, he must then find its solution.
2. Several types of help are available: see a general explanation of

the procedure to use, have the problem solved, or be stepped through
the problem. In the step-through help sequence, the answers can
always be obtained by pressing the HELP key.

Grade Level: Kigh School and above Student Ti e: 20 minutes

Subject Area: Trigonometry and
Elementary Algebra

118

ecs: 4362
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File Name: scienot
Scientific Notation

Author: Barbara Lederman, CERT,
programmed by David Lassner, CERL

Pr*ct.iqe

2

AINIMMIMENMENOMMNINERMENEMMEWIA

Objective:

To provide instruc; n and exercises on scientific no ation.

pescription:
1. In the instructional section which precedes the practice exercises,

the relationship between the exponent in the power of 10 and moving
the decimal point is taught.

2. There are two types of practice exercises:
a. Multiply out a number given in scientific no -_tion.
b. Fill in the correct exponent in the power of tem so that the

number will be in scientific notation.

Grade Level: High school and above Student Time: 10 - 15 minutes

pa251 JILs1; Arithmetic

119

ec.S: 1873
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File Name: cclog

Introduction to Logarithms

Author: Donald Shirer, Valparaiso University

Objective:
_

To provide an introduction to logarithms and loqarthm tables.

1. The lesson includes instruction and exercises on powers of 10 loga-

rithms, log tables, antilogs, use of logs, and a quiz.

2. There are also two optional topics: construction Of log tables,

and logarithmic relations between two quantities.

Grad Jevel: Elementary Algebra

Subject _Area: Algebra

Student T' 45 minutes

eCS: 5679

PPP.e."_17.11pte_S.:
1. Use of on-line calculator is explained and made avai. able.

2. Topics are accessed from an index.

120
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File Name: srl (jumpout to sr and scienot)
Slide Rule

A -tor: Barbara Lederman, formerly of CERL
programmed by David Lassner, CERL

Ohjec ive:

To provide instruction and practice J.
multiplication and division problems.

the use of a slide rule for

Descri tion:
1. There are five sections:

a. Review of scientific notation
b. Reading a slide rule
C. Estimating answers
d. Multiplication
e. Division

2. Each section has instruction and practice drills.
3. A simulated slide rule is used for the instruction. The student

uses his own slide rule to work the exercises, with remediation pro-
vided by the simulated slide rule.

Grade Level: Technical math or Student Time: 3.5 hours
physical science courses

1.112.1ect Area: Slide Rule ecs sr: 3351

sr1; 5994
scienot: 1873

S ecial Notes:
The student needs his o- slide rule to work the exercises in sections
four and five.

121



File Name: crpro

Author:

271

tiom to Probability

Robert Baillie, CERL
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Wective:
To acquaint the student with the meaning of randomness and probability.

Descrintion:
1. Randomness experiment shows that

(the outcome of a coin tOse can not
2. Formal definition of probability is

use the definition to calculate the

randonness involves unpredictability
always be predicted in advance).
given, followed by examples which
values of various probabilities.

3. Example to show that impossible events have probabilities of 0, events
that are certainties have probabilities of 1, and all other events
have probabilities between 0 and 1.

4. Coin and dice throwing ekperiments (see Special Notes).
5. Explanation of the fact that, if 100 consecutive tosses of a balanced

coin come up "heads," the probability that the 101st toss will also be
"heads" is still 1/2.

6. Examples show the difference between independent and dependent events,
and the product law for independent events is obtained from examples.

Grade Level: Community College Studeiit Tim 60 ninutas

Sub'ect Area: Elementary probability eos::

Spe 'al Notes:
Two sections simulate coin and dice throwing experiments. The student
can see what is likely to happen when a large number (up to a billion)
of coins or dice are tossed.

6200
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File Name: mathcc
Community College Math Index

Contact: Louis V. DiBello CERL

Objective:
To provide an on-line index of all community college math materials
which are currently available for use, inspection, or criticism.

Desc.LLaan:
This is an index allowing easy access to basic mathematics materials.
It is periodically updated, and it contains the current status of
lessons as "prellminary version," "under review, or "classroom tested."

Grade Level: Adult Education and
Community College

Subject Are-. Mathematics

Student Time: not applicable

oCs: 2349
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File Na_ studnotes

Author Tamar Abeliovich Weaver, CERL
adapted from the Elementary M,th Group less 'kidnotes"

Objective:
To let the student ite notes or comments on the lessons he has
completed.

Description:
1. The student is given a blank note space and a simple editor to write

notes or comments. His name, course, date and time are automatically
saved along with the lesson the student has come from.

2 The note is stored in a dataset and these are readable by inst uctors
and authors through lesson "studnotesr".

Grade Level: not applicable Student Time: not applicable

Subject no__Area: pplicable ecs: 797

Special Notes:
In order to make comments lesson available at the end of a lesson, the
author must insert a short unit of code in the lesson. For more
information, contact Tamar Abeliovich Weaver.
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Pile Name:

BB2

SLUdn0Le

TamAr Ahu tiovich Weave- , CENT,

adapted fram the Elementary rirth Group lesson "kidnc

Objective:
To allow reading of student's comments about lessons that have been
collected via lesson "studnotes".

Description:
Instructors and authors are able to read notes including the in or-
mation about the student and which lesson he came from.

Grade Level: not applicable Student Time: not applicable

Subject Area: not applicable ecs: 1568

fpecial Notes:
This file must be periodically emptied to allow for more notes. A file
of copies of student notes is kept for notes that have been deleted.
For information, contact Tamar Abeliovich Weaver.

12
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1.jle Name: mathnoLe::

Note:;

ConLacL: Louis V. DiHelLo,

Objective:

To provide a communication file for authors, users, in5tructors, and
other personnel intoze.lted in the commliniLy college math group.

Deseri-)tiop_:

Space is available for messages to be written to individuals or
group:A. Messages will be maintained until they are no longer needed
and then deleted.

Grade .Level: not applicable Student Time: not applicable

Subject Ar not applicable ecs: _.)830
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