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PREFACE

This book is a partial description of the PLATO elementary school
fractions curriculum. Chapters on mmltiplication and decimals will be
added at a later date. For each lesson described here, we have included
pictures of a few selected screen displays which seem representative of
the material in the lesson. The reader should bear in mind that the sense
of a display often depends on the order and manner in which various parts
of the display appear, so that interpreting a particular display as a
whole is usually more meaningful than trying to read it from tep to
bottom. Of course, the few pictures with each lesson cannot show the
entire content of the lesson. Anyone interested in more than a brief
overview should try the actual lesson at a PLATO terminal. Many of our
lessons require that the terminal be equipped with a touch panel. In this
book each such lesson is identified by the word "touch" after the title
on its description page.

The curriculum presented here is a preliminary version which has net
yet had extensive testing in elerentary school classrooms. This testing
should be possible during the next several months. We anticipate the need
for many changes and revisions based on information gathered during these
classroom trials.



THE STUDENT SESSION

day's session hab three parts called "sio

Review Slot

Review slot is the "warm-up" period. It includes practice of already-
learned skills, reinforcement of recent main slot material, and,
occasionally, readiness for a lesson soon to orcur in main slot. Each
day's review slot has several short (often one page) lessons. A par-
ticular lesson may appear every day, or every few days, for several
weeks.

_Main Slot

Main slot is the heart of the session. It includes the new material.
A student may see more than one lesson in each day's main slot. Many
lessons, especially the long ones, are done a little at a time and will
continue to appear for several days. For most of these lessons, the
student is required to do a short segment, usually a specific number of
problems, then is allowed to continue in the lesson for as long as he or
she wants. When the student chooses to move on to some other available
lesson (by pressing SHIFT-NEXT), the remaining part of the lesson is
saved for future sessions.

Choice_Slot

Choice slot allows thP student to choose lessons from a list. Many of
the lessons in the list are games that reinforce recently learned
mathematical skills. Other lessons may encourage exploration of new and
different ideas and strategies or provide practice of previously learned
skills. The student is free to leave one lesson and choose another at
any time.



STUDENT PERFORNANCE DATA

Evaluation of a student s performance in a lesson is complicated by two

factors:

1) The student receives immediate feedback for each response.

Error feedback may be a short hint or one of a variety of

help sequences.

2) Many of these lessons continually adjust the difficulty of the

task, based on the student's performance.

Because of this individualization, a percentage score or a count of correct

responses for a lesson is, by itself, a poor measure of performance. Instead,

we keep a "status." A student's status for a lesson reflects the amount of

help the student required, t1-2 difficulty of the casks performed, and other

factors which depend on the particular lesson. This status and the specific

criteria used to determine it are available to the teacher. For check-ups

and some other lessons extra diagnostic data is also available.

The statuses used in the fractions curriculum are described below. If

the student has finished a lesson, his or her statun for that lesson is one

of these:

Very good
OK
Poor
Help now

If the student has started a lesson but has not yet fInished it, his or her

status for that lesson is one of these:

Continued (abbreviated "contd")
Help-continued (abbreviated "helpctd")

If the student has not started a lesson, his or her status for that lesson is:

Not seen

The meaning of each status is as follows:

Very good The student completed this lesson with little or no
difficulty and is ready for any further work which
depends on this lesson.

OK The student completed this lesson with some difficulty.

The student is probably ready for further work which

depends on this lesson, but may have some trouble.

Sometimes this category covers a broad range of

performance.



Poor This status indicates one of two things:
1) The student did very poorly at the beginning o

this lesson and was dropped out of this lesson as
not yel ready for it. OR

2) The student gave mostly wrong responses and either
was stepped through this lesson with much help or
was not allowed to complete it. The student is
not ready for further work which depends on this
lesson.

If the student does poorly on the first try in a
lesson, he or she usually is allowed to try it again
later.

Help now* (This is used mostly for check-ups.)
There were enough wrong responses to indicate that
the student is not ready for further work which
depends on the material for this lesson. This lesson
will be tried again later (how much later depends on
the specific case). In most cases, the student will
not see any new material until this lesson is passed.

Continued The student has started this lesson but has not yet
finished it.

Help-continued* (This is used for key instructional lessons.)
_ student is doing poorly but will continue :

lesson. He or she is not likely to finish this
lesson without help.

*Help now and Help-continued are reserved for key lessons in which success
is necessary in order to continue in the fractions curriculum.

1 0



ORGANIZATION OF THE F._ CTIONS CURRICULUM

The curriculum is divided into chapters. Each chapter has a topic of

major emphasis, but also includes lessons which provide readiness for later

material, review of previous material, and general experience and enrichment.

The order in which these lessons are listed is approximately the order

in which they appear for the student. However, the curriculum is not at all

a linear sequence of lessons. Many lessons will take several days for the

student to complete, while others will appear only once. In each session

the student may see several lessons -- some new and some continued from

previous sessions. The sequencing of the lessons is affected by variations
in the performance and preference of the individual student. For example,

a student who chooses to move on to a different lesson at every opportunity

will have more lessons in a partially-finished state (and therefore have a

less linear cu Aculum) than a student who tends to stay with a lesson until

it is finished.



MEANING OF FRACTIONS

Simplified Curriculum Chart Al

Lesson Descriptions
Share a Candy Bar A3

Share umping Beans A4

Cut and Paint A5

Fraction Notation A6

Paint and Compare AJ

Paintings Library A3

Sticks 'n' String A9

Lights A10

Lights: Equivalent Fractions All

Check-up for Meaning of Fractio s Al2
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MEANING OF FRACTI NS
a simplified flow chart

SHARE A

CANDY BAR

SHARE

JUMPING BEANS

r
PAINT AND

I COMPARE IL

BASIC

EXPERIENCE

PRACTICE

ENRICHMENT

+-----+ REMEDIAL

CUT

AND PAINT

FRACTION

.NOTAT ION

PAINTINGS STICKS

LIBRARY 'N. STRING

LIGHTS: EQUIVALENT

FRACTIONS

CHECK-UP FOR

MEANING OF FRACTIONS
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Share a Candy _Bar
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Purpose: Define 1 half, 1 third, 1 fourth, and 1 fifth of at object.

Descripticen: There are four problems: the student shares a candy bar fairly for

2, 3, 4, and 5 kids on the screen. Emphasis is on equal pieces .



A4

Share_jumping 1*ans (touch)
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Purpose: Define I half, I third, 1 fourth, and 1 fifth of a set of objects.

scription: There are four problems: the student shares a box of jumping

beans fairly for 2, 3, 4, and 5 kids on the screen.

15



Cut and _Paint (touch)
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Purpose: 1) tat the student construct fractions of a region.
2) Bring in numerators greater than 1.

Description: The student paints fractions of rectangular boxes. The fractions
include some equal to 0, and some equal to 1. Difficulty and length of
the problem sequence adjust to the student's performance.
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Fraction Totation

A ithowt way t* wwita I rawyth

yti tWase:
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Purpose: 1) introduce 1/4 as a short way to write 1 fourth.

2) Shaw the student how to write 1/4 on PLATO.

Descrip on: PLATO explains that 114 is a short way to write 1 fourth.

The student practices writing fractions using the new rotation.
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A7

Paint and Com are (touch)
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Purpose: Introduce a method of comparing V40 fractions.

Description: The student predicts vlhich of two fractions is bigger, then

paints two identical boxes (one for each fraction) to check the pre-

diction. The prediction can be changed after painting. Same of the

problems involve equivalent fractions.
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P.aintinFs Library (touch)
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Purpose: 1

2)

3)
4)

Description:
painting
can keep
with new

Encourase patnting a fraction of a box different ways,

initiate the idea of re-arranging the painted areas without

changing the fraction painted.
Provide opportunities to notice equivalent fractions.

Let students ahare their work with others.

The student can paint a box to keep in the library or look at

done by classmates. Due to space limitations, each student

only two paintings. A student can replace his or hgr paintings

ones.
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A9

Sticks ' ' String

Cut i Ait=t of Atcitt e(22h

i

string 2

at-tme 3

string 4
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Stick D

Show f D

ntr yin', -Its-

(

Artax NEXT

Purpose: 1) Let the student construct halves and thirds of various len hs.
2) Emphasize the importance of the unit length.

Description: The student constructs fractions of sticks of four different
lengths. Using a string the same length as the stick, the student folds
the string into halves or thirds and measures off the appropriate fraction.
Students who have done well on previous lessons will do the standard
problem sequence, which includes fractions < 1 and ,a 1. Other students

will do the remedial sequence, which includes only fractions < 1. Both

problem sequences vary with the student's performance in the lesson.



AlO

Lights

Purpose: Practice constructing and identifying fractions of a set of objects.

Description: The student turns on fractions of a set of light bulbs. After

some success, PLATO turns on some lights and the student identifies the

fraction represrented. For this lesson the denominator of the fraction

is always the number of lights in the set. The student is expected to

move quickly to the next lesson ("Lights: Equivalent Ftactions") where

the denominator is different from the number of lights. Difficulty and

length of the problem sequence adjust to the student's performance.

21



All

hts: E uivalent Fractions ouch)

V

Purpose: Introduce equivalent fractions, using a set of objects.

Description: The lesson consists of problems like this: The student turns
on 1/2 of 8 light burbs, then notes that 4/8 of the lights are on, and
concludes that 1/2 of the lights is the same as 4/8 of the lights.



Al2

Checku. fo- Meanin Frac ouch)

_ _
col$E

rte g I t MVP

Purpose: 1) Review the meaning of fractions.
2) See if the student is ready for more advanced material.

De cription: The cheek-up'consists of a short sequence of problems from

each of 2 lessons: "Cut and Paint," and "Light The sequence var es

with thestudent's performance.

Note: If the student was dropped out of "Lights".as "not ready" for the

lesson, he or she is allowed to re-try the lesson before going to the

check-up. If performance is good on this second try, the student is

allowed to try any of the enrichment lessons he or she seems 'ready for.
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CTIONS a 1

Simplified Curriculum Chart

Lesson Descriptions
Pizza

B2

33

Fractions B4

Cutter Stuck B5

2 Pizzas for 3 Kids 36

2 Pizzas for 3 Kids--Generalized 87

Mixed Numbers Introduction 38

Mixed Numbers with Pizza 39

Pizza: Remedial Cutter Stuck B10

Pizza: Remedial Equivalent Fractious 311

Skywriting and Spider Web 312

Units
B13

Make-a-Monster
314

Sticks 'n1 String 315

Try These: Fractions and Mixed Numbers 316

Try These: Equivalent Mixed Numbers 317

Vocabulary: Whole Number, Fraction, Mixed Number 318

Sort Numbera by Form 319

Number Line: Whole Mothers 320

Mixed Number Notation 321

Darts
322

Check-up for Mixed Numbers and Fractions 1 B23

Check-up for Number Line 324



MIXED NUMBERS and FRACTIONS 1

simplified flow chart

I pIzzA REMEDIAL I PIZZA: REMEDIAL

: CUTTER STUCK , EQUIVALENT FRACTIONS

SKYWRITING

AND SPIDER wEB

rTRy THESE: FRACTIONS

. AND MIXED NUMBERS I" 1

BASICt!,...!11 1.41.

EXPERIENCE

013.k. epism PRACTICE

ENRICHMENT

--- REMEDIAL

UNITS
MAKE- A-
MONSTER

VOCABULARY: WHOLE NuMBER

FRACTION, MIXED NUMBER

SORT NUMBERS

BY FORM

NUMBER LINE :

WHOLE NUMBERS

MIXED NUMBER

NOTATION

DARTS

CHECK-UP FOR MIXED NUMBERS

AND FRACTIONS > I
_

CHECK-UP FOR

NUMBER LINE

+----+----÷
I ST IC KS I

'N' STRING

TRY THESE: EQUIVALENT

MIXED NUMBERS I1



Pizza tou

Purpose: Wbrk with fractions 1, mixed nuMbers, equivalent fractions,
and fractions as division.

Desc iption: This lesson is actually a composite of six lessons that have
been mixed together to create a sequence that we hope will be more
interesting and thoughtprovoking than each lesson done separately.
The six individual lessons are described separately on the next six pages.
These six lessons will be combined for the student into a sequence begin
ning with the most basic and mixing in other types of problemmas the
student seens ready. Student data will be kept separately for each of
the six lessons. From the lesson Index, the teacher nay choose to see
the coMbined sequence or any of the individual lessons.

26



B4

Pizza: Fractions touch)

Muck ha,. /0
4,444 4 plans

PIZ/6

4 hi
4,44t44.

oweh here 10
*fat. 4 piZte

Th0,01 v*A.

rIkI

Th0,

00,111.0

ATZZA PLACE

LAO 0h0,
,1-ne done

cLITTERI

%Itce

ZZA CUTTEP
01i005

Purpose' 1) Re-emphasize with physical model that 3/4 is 3 of a fourth.

2) Extend this to fractions >1.

Description: The student operates a pizza place, serving kids who appear and

ask for specific fractions of pizza. The problem sequence depends on the

student's performance. It is designed to do fractions <1 until the

student is familiar with the model, then lead into fractions equal to 1

and >1.
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B5

Pizza: Cutter -tuck (touch)

tZ,1=1,1

I WhIr. pIZZ4'
1,Latt4r i4 FJUCK gt, 4i

pr

PIZZH CUTTEP
4 4ik,;44

f,44,
044TA4,

grasa a p...a

h."

P

Purpose: Begin equivalent fractions.

LA5
05,y

Description: The student operates pizza place, serviag kids who ask for
specific fractions of pizza. The automatic pizza cutter is stuck on the
"wrong" number of slices, so, for example, the student has to use eighths
to make a half.
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2 P:-Azds for 3 Kids cm. ,h)

Purpose: Experience with 2 4 3 = 2/3

Description: Student has two piz7as which must be divided equally among

3 kids. SequInce of 4 or 5 problems usfng different numbers.

2 9



D7

2 Pizzas for , --autical!zgai

- :MUM= ki

pizzAn , k ., a

7 iatsa, I ff E I I f.iZMO I

E I f f, tin f -r irj,

Purpose: Generalization of the 2 pizzas for 3 kids lesson.

Description: The student fills in "short stories" of the format: "2 pizzas
for 3 klds. Each one gets of a pizza." The lesson uses 0 and (:)
to generalize.
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Pizza: _Mixed Numbers IntroducLion (touch)
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Purpose: Introduce the idea that a fraction and a mixed number can name the

same number.

Description: The student shares 1 5/3 piztos (and similar amounts) fairly

between two kids. The kids get 1 1/3 pizzas and 4/3 of a pizza, res-

pectively, so the conclusion is that 1 1/3 is equivalent to 4/3. The

problem sequence adjusts to the student's performance.
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139

ixed Numbers wit- Pizza

Purpose: Use a physical model to clarify the equivalence of a mixed number
and a fraction greater than l. This is basically a practice lesson
which will appear about four problems at a time.

Desc iption: The student fills in a fraction name and a mixed number naMe
to describe a picture of pizzas. There is very specific stepthrough
for errors. Difficulty adjusts to the student's performance. Higher

level problems often have no picture as long as the student is doing
well.



B10

P zza: _emedial Cutter Stuck (touch)

Pur (Ice: Provide help for students who can't handle "Pizza: Cutter Stuck."

See whether the trouble on "Pizza: Cuttur Stuck" is mathematical or

just difficulty with the complexity of the model.

Desc iption: This is like "Pizza: Cutter Stuck," except that there is only

one pizza, and it is already cut. The student has to use eighths to make

1/2, etc., but is not concerned with cutting the pizzas.
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Pizza: Remedial E uivalent Fractions
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Purpose: Provide help for students haviag trouble with equivalent fractions.

INBILeff2t.9

Description: Two kids on the screen each have same pizza. The student is
asked which kid has more and whether they have the same amounts. Answer

are saved for diagnostic use by the teacher. There are five problems.

3 4
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Purpose: 1) Provide experience with a new unit -- a turn.

2) Provide experience with very basic programming ideas.

3) Let students share their programs with other students through

the program library.

De cription: The student writes a program to move an airplane (or spider) around

the screen, leaving a trail of smoke (or web). A program consists of a

sequence of "forwards" and "turns." Each student can save one program

in the library and replace it at any time with a new one.
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B13

Uni

Purpose: Point out the importance of the unit. For exemple, 2 of one

unit can be the same as 3/4 of another unit.

Description: The e are ten independent pages in this lesson. On each page
some kids on the screen discuss a situation involving units. This

lesson will appear one page per session.

36



B14

a e-a-Mons er touch)

Purpose: 1) Re-emphasize that 3/4 is 3 of a fourth.

2) Provide experience with a new unit -- the cup.

3) Familiarize the student with a model that will be useful later for
equivalent fractions and common denominators.

Description: The student uses measuring cups to mix monster formulas in an

eccentric scientist's laboratory.



B15

Sticks Stria&
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Stick 0
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Purpose: Let the student construct 1/2, 2/2, 312, 1/3, 2/3, 3/3, and 4/3 of
various lengths. This is for students who did the remedial Sticks 'n'
String" sequence in the "Meaning of Fractions" chapter (that sequence
included only 1/2, 1/3, and 2/3). Students who did the standard sequence
will not see this lesson.

De --iption: The student constructs fractions of sticks of four different
lengths. Using a string the same length as the stick, the student folds
the string into halves or thirds and measures off the appropriate fraction.
This lesson is identical to the standard sequende of "Sticks Int String"
in the "Meanings of Fractions" chapter.

38



B16

Tr These:_ Fractions and Mixed Numbers

Purpose: Provide quick practice converting fractions to mixed numbers and vice

versa. This is for students who already have a basic understanding, but

need practice.

Description: This lesson occurs one page at a time for quick practice of an

already learned skill. There are four problems per page, and no pictures

or models. Problems zre like 2 1/3 4 /3. If the student is wrong

twice on a problem, PLATO gives the answer to it. Difficulty adjusts

to the student's performance.



E17

TEx_These:

Purpose: Provide quick practice renaming -ixed numbers as done in addition

and subtraction of mdxed numbers. This is for students who have a basic

understanding, but need practice.

Description: This lesson occurs one page at a time for quick practice.

There are four problems per page, and no pictures or models. Problems are

like 4 1/2 = 3 ) /2. If the student is wrong twice on a problem, PLATO

gives the answer to it Difficulty adjusts to the student's performance.

4 0
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Vocabular ole Number Fraction- M xed Number
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Purpose: Introduce vocabulary used in future lessons.

Description: The student is presented with examples of whole numbers,

fractions, and mixed numbers, then asked to write one of each.
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Sort Numbers by Fo touch)
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Purpose: Practice distinguishing "fractions," "mixed nuMbers," and "whole
nuMbers." This is necessary for understanding the vocabulary used in
future lessons.

Description: Several numbers (whole numbers, fractions, and mixed numbers)
are scattered on the screen with three boxes to sort them into: one
each for whole numbers, fractions, and mixed numbers. The student sorts
the numbers into the appropriate boxes. This lesson will appear one
page at a time.

4 2
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Number Line: Whole Numbers

rill ,fl thv number% on U. number 1,ne,

Purpose: Familiarize the student with whole numb _s on the number line.

Description: The student fills in whole numbers on a number line. Difficulty

adjusts to student's performance.



xed Number Notation

Purpose= Show the student how to write mixed numbers on PLATO.

Description: PLATO shows how to write 2 1/2. The student writes 1/2, 1 1 2,

and 2 1/2 to mark points on a number line that already has the whole
numbers labelled.
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Da ts

Purpose: Experieme locating fractions and mixed numbers on the number line.

Description: The student writes numbers or expressions to shoot darts at

balloons tied to a number line. Difficulty adjusts to the student's

performance. Higher levels have fewer integers on the line and/or

smaller balloons to shoot at.

4 5
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Check-u Mixed Numbers and Fractions 1 ouch)
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Purpose: 1 Review mixed numbers and fractions ?. 1.

2) See if the student is ready for material that uses these concept

Description: The check-up includes a short sequence of rroblems from each
of three lessons: "Pizza: Fractions," "Sticks 'n' String," and Mixed
Numbers with Pizza." Most of the fractions used are ,Z 1.
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Che k-up for Number Line
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Purpose: See if the student is ready for further number line work.

Description: The student plays two games of "Darts." Each game has three

balloons to pop, all of which can be hit with denominators less than 7.

4 7



EQUIVALENT FRACTIONS

Simplified Curricu um Chart C2

Lesson Descriptions
Boxes: Equivalent Fractions C3

Boxes: Haw Much Is Painted? C4

Lights: Equivalent Fractions C5

Pick a Tub C6

Splash! C7

Pizza: Remedial Equivalent Fracttons C8

Pizza: Remedial Cutter Stuck C9

Boxes: Name Equivalent Fractions C10

Boxes: Equivalent Fractions Practice Cll

Make-a-Monster: Equivalent Fractions C12

Sort Equivalent Fractions C13

Equivalent Fractions Generalized C14

Sort Equivalent Numbers C15

Try These: Equivalent Fractions C16

Introduction to Simplest Terms C17

Simplest Terms C18

Pizza: Commdn Denominator C19

Make-a-Monster: CoMmon Denominator C20

Equivalence Experience C2I

Torpedo C22

Check-up for Equivalent Fractions C23
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EQUIVALENT. FRACTIONS

a simplified flowchart

VOXES: EQUIVALENT]

FRACTIONS

BOXES : HOW MUCH

IS PAINTED ?

PICK- A. TOB

LIGHTS: EQUIVALENT

FRACTIONS

SPLASH !

t--- +------t t-PIZZA: REMEDIAL PIZZA: REMEDIAL I

I, EQUIVALENT FRACTIONS i CUTTER STUCK

BOXES: NAME

EQUIVALENT FRACTIONS

BOXES: EQUIVALENT

FRACTIONS PRACTICE

MAKE -A- MONSTER?.

EQUIVALENT FRACTIONS

SORT EQUIVALENT

FRACTIONS

SO T EQUIVALENT

NUMBERS

W

EQUIVALENT

FRACTIONS GENERALIZED

INTRODUCTION TO

SIMPLEST TERMS

PIZZA : COMMON

DENOMINATOR

- BASIC
EXPERIENCE

- PRACTICE

- ENRICHMENT

REMEDIAL

SIMPLEST

TERMS

I TRY THESE'
I I

EQUIVALENT FRACTIONS

I- MAKE -A- MONSTER :
I I

CvNIMON DENOMINATOR
sww,y

EQUIVALENCE

EXPERIENCE

TORPEDO

ICHECK T-UP FOR ,

EQUIVALENT FRACTIONS
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Boxes: Eauivalent Fractions
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Purpose: Introduce a method for constructing fractions equivalent to a

given fraction.

Des ription: PLATO paints a fraction of a box. The student is stepped

through the procews of cutting the box into more pieces to fiA another
name for the fraction. Difficulty adjusts to the student's performance.
The first problem gives a very specific step-through; later ones move
faster and give less step-through.
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Boxes: How Much Is Pa ed? touch)
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Purpose: Develop a strategy for figuring out what fraction of a box is

painted. This skill will be useful later for addition of fractions

using painted areas of a box.

Description: PLATO paints part of a box. The stu ent can draw and erase

lines to figure out what fraction of the box is painted. Difficulty

adjusts to the student's performance.
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1.4lhaiEaRiKalall_frions (touch)
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Purpose: Construct equivalent fractions, using a set of objects.

Description: This is a continuation of 'Lights: Equivalent Fractio "

which was started in the first chapter. The lesson consists of problems
like this: the student turns on 5/6 of 12 light bulbs, then notes that
10/12 of the lights are on, and concludes that 5/6 of the lights is the
same as 10/12 of the lights. The student continues the problem sequence
where he or she left off in the first chapter.
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Pick a Tub touch)
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Purpose: Provide experience estimating positions of pure fractions on a

nunber line.

De cription: This is a game for one or rw0 players. A ball is on a number

line with tubs underneath, and ten fractions are given. Each turn con-

sists of touching a fraction and a tub. The ball bounces the fraction

distance and falls into a tub. If the student chose the right tub, the

ball is marked with his or her initial. Difficulty adjusts to performance.



C7

5z14A_-1!

Purpose: Provide general experience relating and converting fractions to
integers and mixed numbers-

Description: This is a game for one or two players. A kid on a pogo stick
tries to hop to the end of a dock without falling into the water. The

student tells the kid how far to go. Difficulty adjusts to the student's
performance.
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Pizza: PeidiaL ia111111Q1LJELL

Purpose: Provide remedial and diagnostic help rodents having trotible

with equivalent fractions.

Description: Two kids on the screen each have sane pizza. The studen_

asked which kid has more awl whether they ha-ve the same amount. Answers

are saved for diagnostic use by the teacher. There are five problems.
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Pizz- emedial Cutter Stuck

Purpose: Provide extra help for studen s who have trouble with equivalent
fractions.

Description: The student has one pizza which is already cut into a number
of equal pieces. tk. kid on the screen asks for a particular fraction of
the pizza. Problems include using sixths to make 1/2, eighths to make
1/4, and similar problems.
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Boes: Name Eanivale
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ctions (touch)
_

Purpose: Practice naming equivalent fra
all of the named fractions.

u 1 feel:lack conpating

Description: PLATO paints a fraction of a box. The student names fractions
equivalent to the given one. Each named fraction is painted on a new
box so that all of the fractions can be compared. The student removes
any fractions that he or she decides are not equivalent to the given
one. Difficulty adjusts to the student's performance.
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1391T!1__EgalLtIlent_Fructions Practice (touch)
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Purpose: Practice namdng equivalent fractions vith a familiar model
available for help.

Description: PLATO paints a fraction of a box, and the student writes other
names for that fraction. (The student can draw and erase lines on the

box.) Some problems ask the student to draw limes on the box to shmw
that two fractions are equivalent. Difficulty adjusts to the student's

performance.
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ouster: E uivalent Fractions (touch)

Purpose: Provide e- e ience using equivalent fractious with a familiar model.

Description: This is like the earlier Make-a-Monster, but the student has to

use equivalent fractions. Whea the formula includes 314 cup of somethin

the 114 cup is not available, but the 1/8 or 1/12 cups are. The lesson

records which cups a student has used for each fraction, and when possible

chooses available cups from those not yet used. If a student is doing

particularly well, he or she vill get "hard" formulas (e.g., a situation

where he or she must measure 319 with a 1/6 cup).



C13

Sort_Equivalent Fractions touch)

Verv go&I,

PFess -NEXT- for 0 .0,, VOrT

Purpose: Provide practice identifying equivalent fractions. This is for
tudents who already have a basic understanding of equivalent fractions.

Description: Several fractions are scattered on the screen along with 2, 3,
Or 4 loops. The student sorts the fractions into the loops so that each
loop contains an equivalence set. Difficulty adjusts to the student's
performance. This is a practice lesson which will appear one page at
a time.
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-alent Fractions Generalized
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Purpose: 1. Present a systematic method for finding fractions equivalent to

a given fraction.
2. Practice naming an equivalence set in order, starting with

simplest terms. This skill will be useful later for systematically
finding a common denominator for addition and subtraction of

fractions.

Description: The first part of the lesson demonstrates that other names for

a fraction can be found by multiplying the numerator and the denominator

both by the same number. Kids on the screen question the method. ,PLATO
justifies it for various cases by making more lines on a painted box

and giving a short explanation. In the second part of the lesson, the

student uses this method to list equivalence sets for given fractionk.
Difficulty adjusts to the student's performance. Lower difficulty levels

offer much help. Higher levels encourage the student to work without

PLATO's help.
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§2It_Egulagjent Numbers (touch)

Purpose: Provide practice identifying equivalent whole nuMbers, fractions,
and mixed numbers. This is for students who already have a basic under-
standing of equivalent fractions and mixed numbers.

Description: Several numbers (whole numbers, fractions, and mixed numbers)
are scattered on the screen along with 2, 3, or 4 loops. The student sorts
the numbers into the loops so that each loop contains an eluivalence set.
Difficulty adjusts to the student's performance. This is a practice
lesson which will appear one page at a time.
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Purpose: Provide quick practice with equ valent fractions. This is for

students who have a basic understanding of equivalent fractions, but

need practice.

Description: This lesson occurs one page at a time for quick practice.

There are four problems per page, and no pictures or models. Problems

are like 1/2 = /6. If the student is wrong twice on a problem,

PLATO gives the answer to it. Difficulty adjusts to the student's

performance.
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Introduc ion to Simi lest Terms

eopav

e ftatiawn tit all t,araea fee tlaa Saaa awathth

.. H. H. 44

Thaha fractioht #tt all h.eee f,,

7k. 7'7. t.

tta all te,5 Itt t,=6

Thaha hradtw, si; lee tha -sa.re

Ft.

What ih the tlafjast tatat na,hh fc,,, 4 7

-fteaffigaX=11=414SEMMOSONV
..m. AWtO.

;I', f if. ff,

P.7

Utter t tha th_a_llatt_tahrhh aaa. fee 4 7 oh

what ia tha _Lg.= tt.th. fate if

i...utru:Tx,. ,g1;srIntrwrillimmmTlxretimIrsaigNr,-

P 0 Give the student a somewhat rough definition of the "s.

te " name for a fraction.

mplest

Descript on: PLATO presents an ordered equivalence set for a fraction, with

the simplest terms name listed first. PLATO points out the simplest

terms name. After a few such examples, PLATO presents an equivalence
set and asks the student to identify the simplest terms name. Kids

on the screen make comments about "simplest terms." One kid points

out that the simplest terms name is the name with the smallest numenator

and denominator. Practice examples follow, some dealing with more than

one equivalence set at a time and some having the names scattered in

no particular order.
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Purpose: Present and practice a systematic method for f_ ding the simplest

terms name for any fraction.

Description: Kids on the screen suggest that the equivalence set is not

necessary for finding the simplesz terms name for a fraction. For

given fractions the kids help the student divide out common factors

of the numerator and denominator to find the simplest terms name.

Difficulty adjusts to the studeut's performance. PLATO's help is

gradually reduced until che student is finding the simplest terms name

independently.
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Pizza: Common Denomi ato (touch)

r-
s

Purpose: Provide experience finding and using a common denominator with
a familiar model.

Description: The student has one pizza with which to serve two or three
kids on the screen who want different fractions of pizza. The pizza
must be cut once to serve everyone. Difficulty of problems adjusts tc
the sz:udent's performance.

6 6
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Make- 'nator

Purpose: Provide experience finding and using a coon denominator wich a

familiar physical model.

Description: This is like the earlier Make-a-Monster, but the student must

choose one measuring cup to do all the ingredients in the formula. For

most students, this will be a straight forward common denominater

exercise. But, for students who do particularly well in this program,

there will be a few "hard" formulas. (4 "hard" formula might include

6/9 cup, 2/4 cup, and 5/5 cup; the appropriate cup choice would be

1/6 or 1/12.)

6 7
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Equivalence Experience touch)

Purpose: Encourage the student to think about why we can find the
simplest terms name for a fraction by dividing out the
common factors of the numerator and denominator.
Give the student a chance to experiment with factors and
divisibility realted to equivalent fractions, using PLATO
to do the computations.

Description: Some kids on the screen briefly explain that they can get
another name for a fraction by dividing out common factors of the
numerator and denominator. Then the student uses both multiplication
and division co construct more names for given fractions. PLATO
does the computation, so that the student is concerned only with
exploring multiples, factors, divisibility, and any other patterns
that he or she may find intere:;ting.

6 8
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Torped0

Purpose: Pre __ice etiinating fractivnai distanteee 04 a muMber line.

Description: This is an intertermtnal number Line game. TUro stwients compete.

One controls a boat, the other a submarine. The object is to nove to a

point above (or below) tbe opponent's piece and shoot it. The number

line varies from game to game.



Check7up for Equivaient Fr& s (touch)
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Purpose: 1) Review equivalent fractions.
2) See if the student 15 ready

for material that uses equi
valent fractions.

Description: The checkup includes from
1 to 3 selected problems from each
of 5 lessons:

Boes: Equivalent Fractions Practice
Sort Equivalent Fractions
Equivalent Fractions Generalized
Try These: Equivalent Fractions
Simplest Terms

The number of problems depends on the
student$s performance.
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ADDITION AND SUIACICM (LILCE 0

Simplified CurricululD Chart
Lesson Descriptions
New Ammer Format 03
Addition and Subtraction o Mized Numbers wIth

Like Denominators 04

Sort Equivalent Problems 7).5

Target Practice 06

Fractions Basketball 07

Simplifying Answers to Addition Problems 08

Standard Form Practice D9

Addition Practice, Simplifying Answers D10

Addition and Subtraction Drill 41
Subtraction with "Borrowing" 012

Addition and Subtraction PractLce with Simplify-
ing and "Borrowing" D13

Checkup for Addition and Subtrac (like

denominators) D14
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ADD a SUBTRACT LIKE DENOMINATORS

a simplified flow chart

NEW ANSWER

FORMAT

ADDITION AND SUBTRACTION OF MIXED

NUMBERS WITH LIKE DENOMINATORS

I-STANDARD FORM7

PRACTICE J

BASIC

EXPERIENCE

PRACTICE

ENRICHMENT

REMEDIAL

SORT EQUIVALENT

PROBLEMS
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TO ADDITION PROBLEMS

ADDITION PRACTICE,

SIMP LI FY ING ANSWERS

SUBTRACTIOV

WITH "BORROWAG
0.01. WANIIRMI-a

ITARGET

PRACTICE L
FRACTIONS

BASKETBALL

"
ADDITION AND I

LSUBTRACTION DRILL

ADDITION AND SUBTRACTION PRACTICE

WITH SIMPLIFYING AND "BORROWING"

CHECK- UP FOR ADDITION &ND P

SUBTRACTION (LIKE DENOMINATORS)



New Answer Format
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Purpose: Introduce the new way that a student's answer will look when he or
she writes a fraction or mized number on PLATO.

Description: The student writes sevenil mixed numbers, Sorae of them appear as

3 1/2 (the "old" format); otherri appear as 3 :12-- (the " format).

The new format w 11 be used in Jla addltion and subtraction lessons wile e
the old format might look confusi4i;. The new format involvLs no change
in the keys pressed by the student, only in the way MATO shows it. The
old format is easier for PLATO to handle and allows many more options for
the student, so it will continue to be ueze whf.rwmur -hc! n,_,w format is

not needed.
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AddItIon amd Subtraction of Mixed Numbe ke Denoi ouch)

I1 -`1. Ni.

Purpose: Begin addition and subtraction of fractions and mixed numbers with

like denominators.

Desc iptian: The student answers addition and subtraction problems. Pizza

pictures and extra help are available. Difficulty adjusts to the student's

performance. The student who is doing well gets same problema without

pictures.
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Sort E uivalent problems (touch)

Notcgron 21 Foo

Purpose: Introduce the idea that renaming the numbers in an addition or
subtraction problem makes another nane for the same problem. This

idea will be useful when.we begia finding a common denominator for
addition and subtraction.

Desc ption: Several expressions involving addition and subtraction are
scattered on the screen with two or three loops to sort then into. The
student sorts the expressions itto the loops so that each loop contains
an equivalence set. Difficulty adjusts to the student's performance.
This lesson will appear one page at a time.
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Tatget Practice

Pu -ose: Addition vactice which may encourage checkIng the answer by

estimation.

Description: The student fires a remote control rocket at a target. Both

the rocket and the target are on a AuMber line at known positions. An

easy estimate will hit the targeefor a "SCORE," but only the exact

answer gets 0 "BULLSEYB." Difficulty adjusts to the student's performance.

7 6
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Fractjons Basketball
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Purpose: Subtraction practice on the number line..

Description: This is a game for one or two students. Given ball and basket

positions on the number.line, the student botiaces the ball some fraction
or mixed number (e.g., 2 718 makes the ball thy two bounces of length I

then seven bounces of length 1/8) to nake a basket. Difficulty adjusts

to the student's performance.
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Purpose: Show a need for simplifying the answer to an addition problem.

Description: The student answers an addition problem. Several kids on the

screen suggest different correct answers to the same problem. In order

to avoid this confusion, they decide to always name their answers with

the biggest possible whole number and with the fraction in simplest terms.

They call this way "standard form." The student practices writing some

numbers in standard form.
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Standard Porm_Practice
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Purpose: Practice writing fractions and mixed numbers ±n a andard form.

Description: The student writes the standard form names for given f a tions

and mixed numbers. There are-four problems)per page. After the studenes
third wrong try on a problem, PLATO gives the answer. Difficulty adjusts

to the student's performance. This lesson will appear one page at a time

for most students. Students who have trouble with it will see more pagea.
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Addition_ _Practice,_ Simplifying Answers

HELP

A k _

Purpose: Provide experience adding frarInes and mixed numbers w_ h like

denominators, simplifying answerb -cessary.

Description: The student answe e addlion trz.oblems, simp ifying answers

when necessary. Pizza pictures amd extrE help are available. Difficulty

adjusts to the tudent's performance.
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Addition and Subtraction Drill

Purpose: Practice adding and subtracting fractions and mixed numbers with
like denominators. This is for students who have a basic understanding
but need practice.

De ription: There are four p °blew per page and no pictures or models.
There is help for students who have trouble "borrowing" or putting the
answer in standard form. There are special messages for common errors
like adding instead of subtracting. The student will see one page at
a time. Difficulty adjusts to the student's performance. Problems wbjc
involve "borrowing" will appear in this lesson only after "borrowing"
is introduced in other lessons.
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Purpose: Introduce a method for solving subtraction probl--- like
2
3

Description: The student does "borrowing" problems while operating a pizza

place. For example, the student starts with 31 pizzas, then gives away

3
2 of a pizza by cutting one of the whole pizzas. The student writes a

2 2
subtraction number sentence:

1

3
2 Difficulty adjusts to the

3

student's performance. Harder problems have less specific stepthrough and

ask the student to write the subtraction number sentence before cutting

the pizza.



Addition and Subtraction Practice 'with Simplifying and "BolypArle

Purpose: Provide experie adding andsubtracting fractions and mixed
numbers, simplifying lswers and "borrowing" when necessary.

De c iption: The student is stepped through subtraction problems involving
"borrowing." Difficulty adjusts to the student's performance. Higher

levels of difficulty give less help and include addition problems as
well as subtraction problems. Most, but not all, of the subtraction
problems involve "borrowing."



D14

Check-u for Addit on_and _Subtract like_denominat

Purpose: 1) Review addition and subtraction of fractions and mixed numbers

with like denominators.
) See if the student is ready for further material.

Description: The check-up consists of selected problems from two lessons:

"Standard Form pracce" and "Addition and Subtraction Practice with

Simplifying and Bc rig.tt ,The student tries ,.ch addition or sub-

traction problem help. If he or she c )t do the problem,

PLATO offers help.



El

ADDITION AND SUBTRACTION (UNLIKE DENOMINATORS)

Simplified Curriculum Chart E2
Lesson Descriptix-n
Heuristics I E3
Paint Addition: PLATO Paints E4
Heuristics II E5
High Ut 'e E6
Heuristics III E7
Heuristics III Practice E8
Paint Addition: Student Paints E9
Addition and Subtraction Drill El0
Target Practice Ell
Fractions Basketball E12
Heuristics IV E13
Heuristics IV Practice E14
Paint Addition: Choice E15
inequalities with Like Denominators E16
Addition with Equivalence Sets :17
Addition and Subtraction Practice with Equiva-

lence Sets EIC
Strategies for Listing Sets
Heuristics Review E21
Inequalities with Unlike Denominators E22
Check-up for Addition and Subtraction unl ke

denominators) E23



E2

ADD B SUBTRACT UNLIKE DENOMINATORS

.:,Irnplified flow chart

HEUR 1ST ICS II

PAINT ADDITION:

PLATO PAINTS

HIGH wIRE

HEURISTICS III

HEURISTICS II I

PRACTICE

ADDITION AND I

SUBTRACTION DRILLI
I HEURisTiCs Iv

pRAcTICE

BAsiC

ExpERIENCE

pRACTICE

ENRICHMENT

+--- REMEDIAL

AINT ADDITION:

STuDENT PAINTS ,

HEURISTICS IV

PAINT ADDITION:

HOICE

TARGET

pRACTICE

[FRACTIONS

BAsKETBALL

INEQuALITIES wITH

LIKE DENOMINATORS

ADDITION WITH

EQUIVALENCE SETS

ADDITION PND SuJIRAcTION

PRACTICE WITH EOuIVALENCE SETS

HEURISTICS

REVIEW

INEuAuTIES WITH
UNLIKE DENOMINATORS

CHECK-uP FOR ADDIT ON AND

SUBTRACTION (UNLIKE DENOMINATORS



}Ieurl3tic _I

- Purpose: Introduce addition of fractIons and mixed numbers with unlike

denominators.
2) Introduce an approach to problem-solving.

Description: The student answers 2 problems with like denominators, then

PLATO presents one with unlike denominators. Kids or the screen dis-

cuss what makes the new "hard" problem different from the similar

"easy" ones. They decide that by renaming the fractions in the "hard"

',1Qm, they can find an "easy" problem that has the same answer as

4" one. The student fills in the numbers aa the kids on the

zep through the process. This is a brief introduction and
Subesequent lessons develop these ideas more fully.
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Paint Addition: P TO Pain ouch)

Purpose: Begi:, dition of fractions with unlike denominators, using a

familiar LacdP.1.

Description: PLATO uses 2 different kinds of paInt to paint 2 fractions of

the same box. The student tells what fracJon of the box is painted

with each kind of paint, then what fraction of the box is painted in

all. The student can draw and erase lines on the box. This lesson

relies on the student's experience cutting a box into sufficiently

small equal pieces to tell how much is painted. Difficulty adjusts

to -h- student's performance.



E5

Heuristics

Purpose: Give the student a more detailed look at the problem-solving
approach to rddition of fractions with unlike denominators.

Description: The student answers the problem 2 fifths -I= 1 fifth. PLATO

present-7 new problem, 3 tenths 4= 2 fifths. Kids on the screen
disc,ss what makes the first problem "easy" and the second one "hard."
They look for an "easy" problem that has the same answer as the "hard"
one. They find the "easy" problem they need, but in the process they

suggest 1 or 2 "easy" problems that won't do. Thus they emphasize that
the appropriate "easy" problem must be another name for the "hard" one.
The student answers questions and fills in numbers to help the kids on
the screen.

8 9
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114121LL_NTire

Purpose; Show addition of fractions on the number line with visual feedback

about common denominators.

De ription: A monkey swings along under a high wire (number line ) making

an addition problem (e.g., 2/3 -1- 1/2 is 2 swings of length 1/3 and 1

swing of length 1/2). The student writ's a fraction to hop a feather

along above the number line. If the studt-c is right, the feather

lands where it can tickle the monkey; and tue monkey falls off the

line laughing. This is a number line illuTtration of common denominato -

he monkey's swings and feather's hops match up to show equivalences.

Difficulty adjusts to the student's performance.



Heur

E7

stics III

0,!rpose: Show addition of coins as a familiar pross which is siuilar

to addition of fractions with unlike deinatcr-it.

) Reinforce the problem-solving approach to addition of fractions

with unlike denominators.

Description: PLATO shows 1 nickel and 1 dime. The .
.Adnnt tell much

money that is all together. Kids on the soen comment that "5 ents +

10 cents" is another name for "1 nickel + 1 dime." The 5'.-.udi.ct th,cm

does two or three coin addition problems by renaming each onl in cents

to make an "easy" problem that has the same answer as the "hard" one.
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Heuristics III PractiLo

Purpose: Experience using the problem-solving approach to addition and
subtraction of fractions with unlike r;enominators.

Description: The student solves addition and subtraction problems involving
coins and fractions with unlike denominators. Difficulty adjusts to

the student's performance. The lowest difficulty level is mostly coins
problems. Higher levels have fewer coins problems, more fractions
problems, and fractions written in fraction notation ("2/3" instead of
"1 thirds"). The highest level has no coins problems and encourages the
student to find a common denominator before PLATO suggests one. For

fractions problems on all levels, one of the denominators in the problem
can be used as the common denominator (i.e., one denominator always
divides the other evenly).



Pain Addi

E9

uden

ZiA,,,E,E C,Prti poirAT ',IfIT ,,E10,L-
0 I 0AA A 1 ,-,0

touch)

'145 EPF0, F-(0.

0 0 I .00 -674N

:11T

Purpose: Provide further experience with addition of fractions with un1f1,:e

denominators, using a familiar model.

Description: The student is asked to pain_ a ft,,Iction of a box with one

kind of paint, then paint aother fraction of the bo N. with a difftzInt

kind of paint. The student then tells what fraction of the box ha

paint on it. Difficulty adjusts to the student's performance.
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Addition and Su

EIO

acLion Drill

,..r=f1M-Ma.;.%2IMICUMITMEINIERIMMTIORNFR.

Purpose: Practice adding and subtracting fractions and mixed numbers wii

unlike deneminecors. This is for students who have a basic underst41,i_g

but need practice.

Description: There T:re 4 problems per page and no pictures or models, liere

is help for studcnts who have trouble re-naming with a common der!.Lnator,

"borroteng," or putting answers into standard forth. There are sp. ial

messages for common errors like adding instead of subtracting.

student will see c.rf7 ne at a time. Difficulty adjusts to the s 'dent's

performance.

9 4
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Target:Practice

Purpose: Addition practice which may encourage c- .ag the answer by

estimation.

Description: The student fires a remote control rocket at a target. Both

the rocket and the target are on a number line at known positions. An

easy estimate wiil hit the target for a "SCORE," but only the exact

answer gets a "BULLSEIE." Difficulty adjusts to the student's performance.
This lesson appeared with like denwlinators in the previous chapter.



E12

FractIons Bask

mommumort. 7' 7:1', ,17 S

bor,,

t_tki

Purpose: Subtraction practice on the mimber line.

De ption: This is a game for one or two students. Given ball and basket

positions on the number line, the student bounces the bell dome fraction

or mixed number (e.g., 2 7/8 makes the ball do two bounces of length 1

then seven bounces of length 1/8) to make a basket. Difficulty adjusts

to the student's performance. This lesson appeared with like denominators

the previous chapter.

9 6



istics IV

Purpose: Review tha problemsolving strategy for addition and subtract o
of fractions with unlike denominators
Apply this approach to problems in VI oh neither of the given
denominators car be used for the carcmon denominators (i e.,
neither denominator dtvides the other evenly).

Description: The student starts with a page from "Euuristics III Practi "

If the student performs poorly on this page, he or she staya in the
practice lessen. If thg student does reasonablywell, PLATO presents
the problem, 1/2 ÷ 1/3. Kids on the screen quickly review the problem-
solving strategy and suggest renaming the problem iv sixths. The stu6ent
werks the problem, then the kids on the screea review the idea that the
"easy" problem is just another name for the "hard" one.

9 7



Hearint Practlee

Purpose: Practice adding and subtracting fraetion tth unlike dnoiinator.
PLATO suggests a common denominator.

Description: The student solves addition and subtraction r.bles with
vnlike denominators. All problems use fraction notatl_on ("2:3" instead
of "2 thirds"). Difficulty adjusts to the student's perforzance.
Higher levels have more problems in which neither of the denominator
can be used As the ,Icommon denominator (i.a., neither d2nominator divides
the other evenly). The highest level encourages the ctudent to find
a common denominator before PLATO suggests one.



on; Cho t_

Purpose: Encourage the st dent _to make up his or her own fraction additi n
problems and try painting problems in different ways.

Des -=iption: The student has a choice of three activities:
1) Write an addition number sentence for paintings done by PLATO (as

ln "Faint Addition: PLATO Paints")

) Paint problems that PLATO chooses (as in "Faitt Additton: Student

Paints")
3) Paint a box, then write an addition number sentence to describe the

painting.
The atudent may save his or her painting in a library for others to see.

9 9
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Nzialities ath L. ke Denomina

Nirpse: Provide readiness for compat ng fractious dth unlike dezoiiators.

Decription: The student tells which of 2 fractions with like denominators

is bigger. If the student is net correct on the first tty, PLATO
displays the appropriate fractions of pizza for comparison.
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Additior With E uivalence Sets touch)

Purpose: Suggest a systematic method for finding a coon denominator.

Description: Given the problem 1/4 + 1/10, the kids on the screen try to
find an appropriate common denominator. After trying a few denominators
that don't work, they decide to list the equivalence sets for 114 and
1/10. The student lists the sets, finds 2 names with a common denmml-
nator, and answers the problem.
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Addition qnd Subtraction Pract_ice With Equivalence Sets ch)

1'7

Purpose: Provide experience adding and subtracting fractions and mixed
numbers, using a systematic method to find a common denominator.

Description: The student solves addition and subtraction problems by listing
5 elements in the equivalence set for each fraction, then picking out
2 names with the same denominator. Difficulty adjusts to the student's
performance. This lesson involves no straegies for deciding how many
names should be listed for each fraction. A student who does well can
finish the lesson in as few as 3 problems and be ready for the lesson,
"Strategies for Listing Sets."

1 0 `;)



Atrate les for Listinets t uch)

Purpose: Provide practice adding and subtracting fractions and mixed

numbers, using equivalence sets to find a common denominator.

Point out that more common denominators can be found by listing

more names.
Develop strategies for de,Ading how many names to list to find

a common denominator.
4) Enable the student to solve addition and subtraction problems

without relying on guidance fram PLATO.

Descriptio There are 2 introductory problems followed by practice. When

the student finishes the first problem, kids on the screen point out

that there are 2 common denominators visible In the set listings. They

see that either one can be used to find the correct answer to the problem.
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They then list more names to find another common denominator and
speculate about how many more common denaminators could be found.

The stude..t starts to solve the second problem by listing the equivalence

sets. As soon as a common denominator shows up in the second set, the
kids on the screen point out that there is no need to list more names.
In the practice problems that follow, the student is free to list as
many nmmes for each fraction as he or she wants. Before writing the
answer, the student must touch 2 names that have like denominators.
For students who have trouble listing the sets, PLATO sometimes offers
to calculate the equivalent fractions so that the student can view the
overall addition process without getting bogged down in the individual
calculations. Difficulty adjusts to the student's perforMance. For

higher levels of difficulty, the student is not required to list sets
or touch 2 names that have like denominators. The student can do what-
ever set-listing he or she needs.



E21

uristics Review

Purpose: Summarize and review the strategy for adding and subtracting
fractions with unlike denominators.

Description: There are 6 problems involving addition and subtraction of
fractions and mixed numbers with unlike denominators. For each

problem, the kids_on the screen review the problem-solving strategy
and find an "easy" problem that has the same answer as the "hard"
one. The student answers the problems. In a given session the student
will see I or 2 of the problems.
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Inequalit es With Un

E22

e Denominato- touch)

Purpose: Develop a systematic method for comparing the size of 2 fractions
with unlike denominators.

Description: Given 2 fractions with unlike denominators, the student tells
which is bigger or that they're equivalent. Before responding, the
student can choose to press HELP for a chance to list some names for
either or both of the fractions. If the student's response is incorrect,
he or she must list both equivalence sets and touch 2 names that have
a common denominator before trying the question again.
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Check-ui for Additi n and Sub ion unl_ke denominators) (touch)

Purpose: Review addition and subtraction of fractions and mixed numbers
with unliRe denominators.

2) See if the student is ready for material which depends on these
concepts.

Description: The check-up consists of selected problems from each of three
lessons: "Paint addition: PLATO Paints," "Strategiee for Listing
Sets," and "Inequalities with Unlike Denominators."
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