DOCUMENT RESUME

ED 316 388 SE 051 180
AUTHOR Hendrickson, A. Dean
TITLE Meaningful Mathematics, Level Tw0o. Teacher's Guide to

SPONS AGENCY

Lesson Plans.
National Science Foundation, Washington, D.C.

PUB DATE 89

GRANT MDR-8550460

NOTE 278p.; All documents in this series (see SE (51
187-199) done with dot matrix printer and printed on
colored paper. SE 051 181 contains the worksheets for
the Level Two pProgram.

PUR TYPE Guides - Classroom Use ~ Guides (For Teachers) (082)

EDRS PRICE MFQl1 Plus Postage. PC Not Available from EDRS.

DESCRIPTORS Elementary Education; =Elementary Schoel Mathematics;
xGrade 2; =*Home Instruction; =sMathematical Concepts;
Mathenatical Vocabulary; Matncmatics; *Mathematics
Curriculum; Mathematics Education; Mathematics
Instruction; Mathematics Materials; Parent Education:
Farent Materisls; =*Teaching Guides

IDENTITIERS LOGO Programming Language

ABSTRACT

Mathematics and the use of mathematical thinking
should be much more than what has been traditicnal school arithmetic.
Much of the matnematical reasoning can be developed and experienced
out of schooi, particularly in the home. This material is a teacher's
guide designed t0 help parents support what is done with their
children in class. Background material for parents is provided. Some
underlying principles in teaching mathematics meaningfully are
listed. Assessment record sheets are presented. A total of 58
activities on the feollowing concepts and skills are included: (1)
comparing; (2) counting; (2) classification; (4) using patterr~: (5)
number; (6) number operations; (7) probklem solving; (8) place value;
(9) egquality; (10) fractions; (1l correspondences; (12) geometry;
{13) logic; (14) estamation; and (15) measurement. (YP)

AXATRXRXAAETAARARAAXRTAAARARA T TARNKXRIAEARNTIAXRARARK A RARARRARRRAA AKX A AAARKX RA A KAXIKARARR R

A reproducticns supplied by EDRS are the best that can be made 2
* from the coriginal document. *

ARARAAARAREKAAE T AAAALEAAARNAKRRARAAALIARAAARAAXRAARAAARTA XA ARAKXR A RRARRRA S RAXNXRRRXNRRAR AR




ED316388

SEO05/ /90

gf—"

-

U.§ DEPARTMENT OF EDUCATION “PERMISSION TO REPRODUCE THIS
Oftx @ of Fducabonai REsach and 1aprovement MATERIAL IN MICROFICNE ONLY
: "ATIONAL RE SOURCES INFORMATION
EDUCATIO ‘CENTE)EQENC\ HAS BEEN GRANTED BY
reproduc o0 :
R trom s paracn o OrganEton A. Dean Hendrickson
orgpnaling o

{7 Minor changes have been mae 1 imprve
raproducton Quihly

e POnIS O vrow OF ORIMIONS BTATEH 1 this dOCu TO THE EDUCATIONAL RESOURCES
meat @0 not necessanly reprasent offcat

QE R positson Of policy lNFORMATION CENTER (EH‘C)~"

MEANINGFUL MATREMATICS
LEVEL TWO

TEAER"S QUIng
T®
LESSON PLANS

COPTRISGT 1089 A BEAN HENAISRESEN, PHUD.

THIS MATERIAL WAS DEYELOPED WITH THE HELP OF NATIONAL SCIENCE
FOUNDATION FUNDING - GRANT #MDR 8550460

BEST COPY AVAILABLE

l“‘ 1
i gt Ly
Jt d



TABLE OF CONTENTS

To the Teacher
Mathematics in the Home
Using the Teachers’ Guide
introduction

Getting Started
instructional Practices
Assessment Records

Counting

Number Concept 1

Zero and Number Concept

Pattern Activities

Patterns: Tiles

Fatterns: Cuisenaire Rods

Classification

Classification: Shapes

Classification: Class Inclusion
Classification: Logic: Attributes
Attribute Blocks (Similarities & Differences Logic t
Ascoblocks (NOT): Logic 2

Estimation

Qrdering

Use of Symbolic Forms

Number Sentences: Some Games

Encoding Number Sentences: From Materials
Decoding Number Sentences: Into Matenials
Problem Solving: Without Numbers
Computation Forms

Equality

Introducing Word Prablems

More word Problems

Word Froblems with Numbers

More Word Problems: Adding and Subtracting
word Problems: More Than Two Numbers
Generating Word Problems

Generating Number Sentences
Correspondences

Fractions 1

Flace ¥alue: Unifix Cube Introduction tu Base Ten
Flace Value: Stations




Is Lowm N el L Y - SARENSL

Numeration

Place Value - Introducing Numeration with Base Ten Blocks
Numeration in Base Ten: Hundreds with Base Ten Blacks
Computation Forms: Place Value
Computation: Symbol Form to Matenal
Computation: Base Ten

Computation Forms

Computation Applications

Number Patterns

Multiplication: Tiles

Multiplication: Beans and Cups )
Division: Beans and Cups |

Division: Tiles |

Division: Beans and Cups 2
Multiplication

Division

word Problems: Multiplication & Division
Sample Problems

Area and Yolume (Geoblocks): Geometry
Geometry. Geoblocks

Geometry: Pattern Blocks

Geometry: Pattern Blocks 2

Ares {Tangrams) Geometry 2

Geometry: Tangrams

Geometry: Geoboards

Using LOGOD

ERIC g

Aruitoxt provided by Eic:



LEVEL TWO
USING THE TEACHERS' GUIDE

The lessons are grouped by topic - counting, place value, etc. Develop the
concepts for mastery: Classification, Patterns, Number, Addition,
Subtraction, Multiplication and Division, Place Value, Numeration, Using
the Operations in Problems, Fractions, Geometry, etc. Then repeat lessons
or use more sdvanced lessons in any order to provide repetition and
practice No specific scope and sequence is provided because mastery of
foundation ideas is the major gosl of this level.

5
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LEVEL TWO
INTRODUCTION

Coming into this level students will have had work with:

—

. Number concept development
2. Meaning and use of the four srithmetic operations
3. A basis for place value representation
4. Problem solving
5. Recognition of 3D and 2D geometric shapes
6. Logic
7. Graphing
8. Measurement
All of this has been introductory, end, in order to continue with the

children, you must do some assessment of this development prior to
starting.

While emphasis is on mastery of each concept, it is @ good idea to
periogicelly build in an sctivity that reviews all concepts and skills
previously learned. Once esch wesk is a good schedule for elementary
school. This cen be done orally in the primary grades and with a written
exercise sfter symbolic representetions have been mastered. Since al)
operations arise from combining, separeting, compering and part whole
relaticns, as soon a3 the operation symbols sre understood, these operations
should all be presented at the same time in the written review exercises.

It is easier to do this at the beginning levels with orally presented review
activities.

It is exiometic for gcod tesching that past learnings should ALWAYS be
integreted into new learning activities.




LEVEL TWO
GETTING STARTED

READ the Level One Teacher's Guide, and Mathematics Their Way as
background and for information about what children have done before. Also
read The Piaget Primer, or a8 similer work to understand the theory
underiying the program.

MAJOR IDEAS AND PROCESSES emphasized during ihe year are COMPARING,
COUNTING, CLASSIFICATION, USING PATTERNS, NUMBER, NUMBER OPERATIONS, PROBLEM
SOLYING, PLACE VALUE, EQUALITY, FRACTIONS, CORRESPONDENCES, GEOMETRY, LOGIC,
ESTIMATION and MEASUREMENT.

COMPARING will involve comparison of weight, quantity, volumes, ereas,
parts of wholes, number properties of collections and properties of shapes.

COUNTING will include counting activity for 5 minutes or so each day.
Counting, counting on, counting back, skip counting, decade counting, and
counting by hundreds are all needed. This should be integrated with
estimation by having students estimate amounts prior o counting or
calculetion. At the end of this level, children shouid count fairly large
amounts accurately, and use the counting number sequence words.

CLASSIFICATION will be related to the lenguage of logic - AND, OR, NOT -
and will emphasize similarities and differences in objects in terms of their
properties.

USING PATTERNS will emphasize number patterns and relationship patterns
and will involve patterns of color, sound and shape less than in LEVEL ONE.

NUMBER CONCEPT should build in a systematic way upon number concept
already developed in prior work. Assessment of children’s concept of
number is imperative at the beginning of the year. Other activities to
develop place value, egquality and problem solving will help reinforce number
concept &t numeration. NUMBER STATIONS should be set up at the beginning
of the year. Assessment should determine which number each child should
start with. Stations using UNIFIX CUBES at one, TILES at another, COLORED
BEANS at another, etc., should be used. NUMBER STATION work should help
children internalize the 2, 3 and 4 part combinations and equsl part
combinations of the different numbers.

ERIC R

Aruitoxt provided by Eic:



PLACE VALUE work should begin with a repeat of the counting on and
counting back activities as done in LEVEL ORE with group sizes smaller than
ten. However, the emphasis should shift to TEN when all children have
mastered "Tenness.” Use Unifix cubes to start with and then gradually
introduce "exchanges” by trading ONES for TENS in base ten form or for the
orange Cuisenaire Rod. Children should look for FIVE combinations and “see”
seven as five & two, nine as five & four, etc. The best way to do this is by
using TEN frames on recording forms and with overhead transparency
activities or using bean sticks with beans glued on in two rows of five.

The usual counting up games and counting back games can be used to
emphasize Base Ten place value and numeration activites.

ARITHMETIC OPERATIONS - Children will still need separating, joininy and
comparing activities with both unequal parts and equal parts. Unifix cubes
and counters can be used to separate a large collection into (1) 2 or mare
unequal parts wn different ways (2) as many parts as possible for a given
smaller size, (3) into equal parts of & given number. These also can be used
to join together {1) wo or more unequal parts and (2) a given number of
parts of the same size. Comparisons of 2 unequal groups should be made
during both 8 difference comparison and a ratio comparison.

The mesaning of addition, subtraction, multiplication and division should all
be firmly established by the end of the year through these activities The
agddition and subtraction will be integrated with place value in Base Ten
through the deveiopment of these computations in Base Ten. The
computation algorithms for multiplication and division will be in later
levels, but must be based in a sound understanding of what these mean n
LEVEL TWO.

PROBLEM SOLVING will involve word problems requiring addition,
subtraction, multiplicavion and division. This is reviewed with small
numbers < ten and continued with larger numbers. More two step problems
are to be used. Non-numeric problem solving using pattern blocks, tangrams
and geotioards should be emphasized to a greater degree.

Relate problems to children's experience. Children should write problems
and create problems for others to solve. To promote problem solving,
arrange challenges with a small gap between the demands of the situation
and application of prior knowledge and skills. Accept whatever problem
solving sfrategies are used, but encourage eac to attempt other vsays tn
solve problems. Problem solving is the primary goal of this program!

ERIC SR
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ALY anteatiy e to e entended toothe use ot Rase Teromateriala The
fMmohasts shouid stiil pe on the rdeas of “less than”, ‘more than', ang “zame
327 as well as genet aling number centences of the farms a+ b+ =
“zavb+ AR anday thyy Ky=ar v bpr o+ ko

FRACTION concept yeveinpment actwity will e ¢ <t nided toz -p.::.:tmq
}mmrn:, and camparing fractional parts o preperation ior Tormal wark with
cemputation vaith rractions

MENTAL COMPUTATION w11l be emphacized along with calculator acteity
Chnidren ahouid develan immedtate recall of "agdtinn tacts ang
‘muitiphication” facts for emaller numbers during the year

SEOMETRY will continue to be emphazized to a qreater degree with actiaty
WVGIVIng two aimensional and three dimensional shapes  Geoblocks,
beeboarags. Tangrame snd Pattern Block sctivities are in large number,

CORFESPONDENCES other than 1-1 correspondence are introduced to lay
qraungwnrk 1ar understanding of ratin Arrangrments of LimDix Cupes wall
lead to sumbolizing correspondences ithe: 4.3 2.3, and carrespondence
Clagsies hhe 2.2, 46,69, 612, elc

LOTIMATION should precede any counting, computation or measurng

MEASURING wall tnvatee hoth m"n—cfﬁndﬁrd and ctandard urits of messgre of
length, area and valuyme  Ueamng numibare Lo represent the recults of
measurng must beantroguced oniy as rm]drpr mdicate readiness 1ar 1
Measuring can pe integrated with place value and other actiyities

AATErR 1AL USED during the year inciude.
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LEVEL TWO: INSTRUCTIONAL PRACTICES

——
.

Most lessons are designed so that introduction is by
demaonstration of how 1o use the materials on the overhead.
Do this and ask enough questions so children know wheat they
are to do. When recording forms or worksheets are involved,
make transparencies of these and show the children how to
record in them.

N

Introduce any symbols slowiy and carefully so that children
know what they represent.

3 Group children into 2's, 3's and 4's as often as possible and
encourage them to learn together and from each other.

4. Recording forms and worksheets should be kept in individual
student folders labelled "My Work in Mathematics.”

9.  When children are working with materials, walk around and
abserve what they are doing. Ask questions of a leading or
probing nsture to stimulete their thinking. Avoid “playing
teacher” and telling them how to do something until they
have had sufficient time to work it out for themselves.

6. Children learn from their mistakes. Don't penglize them
for "good™ mistakes that indicate an idea that just hasn't
matured yet. Children get right answers for wrong reasons
and wrong answers for righl reesons. You must be able to
distinguish between these.

7. Flan for storage of materials in open locations where they
are accessible to children. Use storage containers like
plastic ice cream pails, gallon milk bottles and boxes made
into drawers. Teach children to be responsible for getting
materials out to work with, policing the work areas for
dropped materials and for putting materials awsy These
are LEARNING materials and children must understang that

8. Feel free to develop homemade “analogues” of the
commercial materisls suggested.

ERIC 10
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RSSESSNENT RECORD
for

Hlothematicion:

Assesusent: “Please count for se.” Circle the Joargest
nuaber in the seguence the child uses correctly.

Date: Number Sequence

beloe ten 11 12 13 14 15 16 17 18 19 20
30 40 50 60 70 80 90

190 110 120 (srite in)

Date: below ten 11 12 13 14 15 16 17 18 19 20
30 40 50 60 770 80 90

100 110 128 {(erite in)

Date: belos ten 11 12 13 14 15 16 17 18 19 20
30 40 50 60 70 80 90

100 110 120 {erite in)

ERIC H
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Hothemat ician:

HAssessaent: “Pleose Lount These.” (rationel counting of
objects. CLircle the largest pusber in the set the child
correctly counts.

Nuaber Sequence Hoves Touches Nental iy
Objccts Objects  “Tnuches®

Date: below ten 11 12
13 14 15 16 17
18 19 20
30
{(srite in)
Date: below ten 11 12
13 14 i5 16 17
18 19 20
30

(erite in)

Date: beloe ten 11 12
13 14 15 16 17
18 19 20
30

{(srite in)

ERIC
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Totheacticion:

Rssessment: HNusbers “Fnorn”™ - o/l parts cosbinations.
Lirlce the lorgest nusber on that date.

Hﬂng_lﬁil___ﬂnll_lﬁal_r_“__ﬂnnhﬂn
l

Date: §7 89101 1213 14
153 16 17 18 19 20 21 22

23 24 {(write in)

Dote: o 7T 8B 91U 11 12 13 14
15 16 17 18 19 2n 21 22

23 24 {erite in)

Date: 678910111213 14
15 16 17 18 19 20 21 22

23 24 __ {erite in)




Hathesotician:

fssessment: Mriting Lounting Sequeace in Other Bases.
Check the base carrectly eritten te a “full house” {largest
2 diyit valve.)

Three|Four {Five [Six [Seven|Eight| Nine |[Ten | Comuent:

Date:

Dote:

Date:




flolfremmral fciam:

lheck thase

Assessmenl- Kecogrnilian of feamelric SHepes.

recogrired ar differenireted rrom alhers.

s S ot U Al 5 Ut St st

e et

riangle! Square| Circle | Rectangle |Parallellogram | Hexagon

h.

cang

[

o ——— — —— - —
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LEVEL TWO
COUNTING

Throughout the year the children should have two or three minutes of orsl
counting every day, supplemented by rational counling of objects such as

UNIF1¥X cubes.
ORAL RATIONAL
Counting up as high as Counting out increasingly
as possible large collections:
Counting back from a given one at a time
number two at a time (count twos
Skip counting by twos* obtained)
Skip counting by threes three at a time (seme)
Skip counting by fours four at a time
SKip counting by fives* five at a time
Skip counting by sixes six at a time
Skip counting by sevens seven at a time
Skip counting by eights eight at a time
Skip counting by nines nine at a time
Skip counting by tens* ten at a time
*particulariy important Count on from a given
Count of f by twos, cube in & long link.
threes, etc. Count on starting with the
——th cube
Find the th cube from the
left
Find the th cube from the
right

Q l'()
ERIC
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LEVEL TWO
NUMBER CONCEPT |

At number stations, use recording forms with space for 4 addition number
sentences for each part-part-whole relation generated. Also include equal
part recording forms, ie 12=3%x4;12:=4x3;3x4=12:4x3:-12
Examples of these are attached. Any number concept development activity
to be used with a group from LEVEL ONE can be used as seen fit. These
supplement the NUMBER STATION work. The lessons given below supplement
the LEVEL ONE kinds of lessons and those that can be found on pages 237-
240 of Mathemstics Their Way. Any of these can be modified or extended
upon. Number concept work should continue throughout the year with ever
increasing numbers.

LESSON ONE:

On the overhead projector, place objects, eight to twelve in number so
children can see them. They are to write the associsted number sentence on
the 1ap chalkboard and hold it up for you to see. Encourage them to write
these in as many ways as they can. Some suggested arrays for eight:

ioNaNe Q0 @]
PoC oo oTate Fo¥o¥e) 00 0a00
cC0ONno O O 1
00 OO O o §
o o
o o

Repeat this with a different number for a different lesson.

LESSON TWO:

Choose a number for the day, i.e eleven. The children are to use UNIFIX
cubes and a given number of operation so the end resuit ic eleven. For
example: 37+ and 2 "-", Stostar{ 5+8-3+5-6+2=11,

Vary (1) the starting number, (2) the ending number, and (2} the number and
kinds of signs for seversl new lessaons.

LESSON THREE:
Use the Master provided to make overhead transparency "ten frames”. First
put these on the gverhead one at & time so children Jook for the totsl < ten

o 1y
ERIC
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15 7 FOR EXAMPLE

when they can quickly identify all numbers < ten, introduce the ten frames
two ot a time. Remind them that ten is TWO fives, so they should (1) look
for two fives to make a ten, and (2) the extra counters to add to the ten.

Example:

\ 2(5)=10+6 =16

.0.0__/5

®
S—
8

This is excellent mental computation practice and reinforces work being
done with base ten place value.

LESSON FOUR:

Introduction: This is a lesson that can be done several times during the year
by using different numbers. Have a number for the day, ie. twelve. Give each
child the "number for the day” number of UNIFIX cubes, tiles or other
countable. Ask t! children to group these into two groups. Write the

starts for sev ' “umber sentences on the board.
12 = =
12 = =1

Ask the children to give you numbers Lo complete these that show their
groupsings: 12=9+3;12=210+2:7+5= 12, etc. Then ask them to group
their objects into three groups and write the same kinds of sentences as
before. Press them to find s meny different groupings for twelve as they
can.

Activity: Pass out paper and have the children try to fill both sides with
number sentences for the "number for the day.” Suggest they write some
with both "+" and "-" signs.

15
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Attached are Masters for recording forms for using beans {o learn numbers
greater than ten. After assessment shows children have internalized
number so that all part-part-whole relationships are known, and the
relationship of & number to numbers less than it are known, advence them
one number at a time at the nurnber stations. You can also use the genersi
recording form for UNIFIX for this,

l 1y
ERIC
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LEVEL TwWO

ZERD AND NUMBER CONCEPT

Background: The Liltie HHen hhe wWesn? There has been sttributed o Helen
MacDonald Simmons and appeared ir: Mathematics and Humor, a publication
of NCTM:

Arithmetic’'s hero
The fat little zero

He’s nothing at all, you say? %7 m\_,/&

Then come with me /)
| want you to see
Our hero at work and at playl

222222 With One, when he flirts
~ A At the 1e”t of her skirts

- He's done nothing st all, has he.
j )
L

when he stands at her right
. \ _,3 He's given her might -

Ten times as great is she

&o
o

EKC
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Add him to One

And nothing is done

Each word that | say is
true.

LN

The same you can say

when you take him away

It's the easiest thing
you can do.

=N
~
Y,

5
¢
g

’_\ /_\ But the damage was
(L / T - ¢ o done
x b} When he multiplied
One
She completely
vanished they say.

1] The same he

would do

Tc aThree
(I aiwo

~n them all
gu

J-\
v X " - F ) the
b} K_/ same way.

L' He treats

EKC
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Teke warning and never
Try to be clever - 7
Division by zern don't trust.

I'm warning you now
it matters not how
Your answer will blow up and bust!

Emphasize the use of "0, as an additive and subtractive identity, and later
its role in multiplication. Be sure that children write the related "0"
sentences, when writing the part-part whole sentences for a given number,

eg. for SIX.
6:-3+3 I+3:=-6
bz=2+4 2+4:=6
6=4+2 4+2=6
6=-5+1 5+1:=6
6=1+5 i+5=6
6=-0+6 0+6=6
6=H6+0 6+0:=06

Following are Masters for recording forms to use at desks or number
stations when students are using beans and UNJFIX cubes for part part-
whole development of number concept.

,EC 2 ‘e
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LEVEL TWO

PATTERN ACTIVITIES

Background: Children will have had considerable experience with cupying
patterns, making patterns from sound stimuli, and extending patterns in
Kindergarten and Level One. At this level patterns should be integrated with
other areas - number patterns, place value patterns, counting word patterns,
etc.

Suggested Pattern Activities: These are over snd above those recommended
for Kindergarien and Level Bne. Any of those could be repeated or modified

Number Patterns:

1. 1,3,5,7,9.. 32,6812
2. 1,3,6,10,15, 6 5,10,1520..
3.1,24578. 7.4,8,2,16...
4 2468 8 6,12,18..
Dot Patterns:
A wosr
& 1z
(& 2\)

ERIC
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Everyday Patterns:

O ! cent
O O Z cents
OO0 3 cenrs

O 3 cents
O: ) 10 cans

IS cevwrs

OOOO) #eems QOO
O s cents OOQ O 20 renTs

O O b cents ete.
OOO 7 cems
() OOQ scems

Toothpick Patterns:

. /\ /v m //\/V\/ efe

ere.

Clover Leaf, Nut, i eaf Patlerns:

* $$ *$$ ere

3 6 9

24



Handshske Patterns:

efe.

e |2 2]
ﬁmdm:v[

p
— A E (@30 11003 CannecT ing dots)

Tearing Paper in Halves:

tears LO !: ' b4 3 efe.

|0 1z |+

Ordering Patterns:

colors ! 2 3 ete.
orders } > 6

Pattern Block Puzzles:

Fettern Black Froblems 1or Frimery Feanie”
The Fatltern Fectory”

Ereglive Fublicstrons

Stair Patterns. (blocks or tiles)

I——] ere.

ERIC 20
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LEVEL TWO

PATTERNS: TILES

LESSON ONE
Introduction: On the overhead projector, use tiles to begin 8 number
pattern:
—
O l [

Have the children build this psttern with tiles. Ask them to make the next
step in the pattern (Prediction). Make the next step:

—

Ask the children if this is what they made as the next step (Verification).
Discuss the pattern and how it is being generated.

Activity: Have the children make seven elements in this pattern. Monitor
their work. when they complete this pass out the related worksheet to do.
Ask guestions like, "How do you add to each tile shape to get the next one in
the pattern?”

©

ERIC
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LEVEL TWO

PATTERNS: CUISENAIRE RODS

LESSON ONE

Introduction: Usz overhead versions of Cuisenaire Rods - ten or twelve of
them. Make a pattern of them. Example:

Point out you used 6 rods Trace around these to show the outline of the
pattern.

[ ~—

Activity: Hand out the recording forms and Cuisenaire Rods. The chiidren
are to (1) make s pattern with 5-10 rods
(2) trace around the pattern made on the recarding form
{3) print in the number of rods used
Exchange these outline forms so children have the chence to snlve several of
. the resulting rod puzzies.

&3




LEVEL TwWQ
CLASSIFICATION

Malerials to use are any that have recognizably different properties - color,
shape, length, size, area, number of heles, textures, etc If children have put
together “Treasure Boxes™, these can be. used.

Intraduction: This is to give children en experience in distinguishing
likenesses and differences in the properties of objects. These may be in the
nature of physical properties ar properties related to the use of the objects
The important thing to remember is to let the children decide how to sort
the objects because of & likeness or difference that they have recognized,

Use two objects and hold them up. You may put them on the overhead
projector if they are suitable for that use. Ask the children how they are
ALIKE. Discuss these responses. Ask them how b * DIFFERENT. Discuss
these responses.

Activity: Have the children take a collection of objects from the treasure
boxes or pass out buttons or other material to be used. There should be
more than three of each kind such as three similar buttons, three similar
keys, etc. The totel number including the several kinds should not be more
th=n fifteen or sixteen

Generally start by sorting into TwO groups, observing which properties are
chosen and whether that property is retained until sarting1s complete,
Aafler much experience sorting into TWO groups using a variety of
properties, the sorting should be done into THREE groups

Questione to sck:

How are the objects in esch group alike?
Hovr are the objects in each group different®
What are the difterences between groups?

Children of this age should see hkenesses and differences that accur one af
& Lime quite easily, for example, the same nurmber of buttonholes hut
ditferent chapes They will not a< eas.ly see the joint presence of two or
more hknesses, such as the ssme color AND the same shape.

bO
e
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Observe how many can. Do not push those wha can't inta trying to <ee thisaf
they do not do 1t spontanecusly. Such multiple classification (AND) develops
slowly. Some will do it at this time. Others will s they become ready to
after enough classifying experiences

Use the worksheet and have the children draw in objects that have been
sorted into esch group. Be sure you orally desc-ibe what they are to do
Don't depend on their reading the directions. Spend some time talking about
how the things wn the groups are ALIKE and how they are DIFFERENT Have
the children describe these liknesses and differences as bect they can.

Related Lessons: Classifying experiences of this kind should be done
occasionally. A good ided is to have children sort each NEW material when
it is first introduced. Use the sequence - two groups, then three groups, or
four or five, if that seems appropriate.

A major goal 1s to eventually get them to recogmze MULTIPLE
CLASSIFICATION - the joint precence of two or mare properties - red AND
square.

During Ister stages, have children draw the objects put into each group
using forms such as;

RWN/FP ! GROUP 2

Spend 8 1ot of time talking about, vith the children - SIMILARITIES (4LIKEY
DIFFEREMCES, AMD

Chldren should al=o be able to use the either-or meanng of OF
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The objecte within the boundaries sre EITHER red OR blue - none is red AND
blue.

Children should classify a collection of objects once every two weeks or <o
at LEVEL TWO to build upon the work in LEVEL ONE.



LEVEL TWO

CLASSIFICATION: SHAPE

S ————a———

LESSON ONE: Cut out several different shapes as shown:
YNNG
[ ]
) = =
! .
7 < (5

Place these on the overhead. Tell the children you wish to sort them inlo
two groups. "How should | do this?” When the children suggest a way, do
it and discuss. Ask why one left out doesn’t go into a particuler group.
“Should thisonebe in________ group?” After heving discussed this first
sorting and pursued the properties that could be used, ask the children for

a DIFFERENT way to sort the shapes into two groups snd continue as in the
first case.

The purpose is to get children to identify the ways in which these common
shapes are alike and different and to YERBAL!ZE these.

Full Tt Provided by ERIC.

ERIC 34



LEVEL TWO

CLASSIFICATION: CLASS INCLUSION

LESSON ONE: rfeke a Venn diagram on the chalkboard or on the overhead as
shown: (Use your own city and state)

Minnesota

Questions:

1. Does someone who lives in Duluth live in Minnesota?
2. Do all peopie living in Minnesota live in Duluth?

3. Can someone live in Duluth and not live in Minnesota?

4. if | live in Duluth, then

{complete the sentence)

5. Can | live in Duluth and not live in Minnesota?

ERIC 3..
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LESSON TWO: Use other inclusion relotions si=h os:

Animals

Pets

—_

Cats /

o TS
il
Family Car
Sister Ford

with similar questions asked.

o :g J



LEVEL TWO

CLASSIFICATION: LOGIC: ATTRIBUTES

LESSON ONE

{ntroduction: If you have ASCOBLOCS, use 'ransparency versions of the
large pieces - twelve of them. Make a transparency 3 x 4 or matrix (see
master forms). Show the children all of the blocks and then place 3 blacks
on the matriz. Example:

Pick up one of the remaining pieces and show it. Ask the children where it
should go on the matrix. Repeat until all pieces have been placed. Discuss
why the pieces are placed where they are placed.

Activity: Pass out worksheets and blocks and have groups of 3 or 4 chiloren
work on completing the matrices.

If you have attribute blocks use 8 4 ®x 4 matrix and only the large
transparencies of the blocks. Do as above. Example.

ERIC It
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LESSON TWO

Introduction: On the overhead, place an atiribute piece. Next to it place &
piece that DIFFERS on just ONE attribute Example:

® differs ONLY in SIZE

Ask the children if another piece differs from the Large Red circle in just
ONE way. Elicit the idea this could be either SHAPE or COLOR. Place the
piece they suggest on the other side.

ORON

©
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Activity: Group the children in threes or fours with the worksheet and a set
of sttribute blocks. Have them continue the train until ail blocks are used.

The attached form can be used to print attribute blocks on heavy colored
paper or light colored board like railroad board. There are 4 shapes of 2
sizes and as many colors @S you choose to use.

ERIC
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LEVEL TWO

ATTRIBUTE BLOCKS (Similsrities & Differences): LOGIC !

LESSON ONE:

Background: The best materials to use at this level to introduce children to
the mraning of "AND", "0R" and "NOT" are logic blocks in the form of
ASCOBLOCS. The solid polyethyiene materials have color, shape, s1ze and
thickness. Restrict these to two attributes to introduce the ideas to
children. Initial activity should have emphasis on SIMILARITIES AND
DIFFERENCES between the objects in the collection.

Introduction: Use overhead transparency materials that are like the
ASCOBLOCS. The children should have the large, thick ASCOBLOCS - twelve
of them. Place one of these on the overhead. Ask the children to hold up a
piece that is the SAME shape as yours. Discuss this. Isolate the pieces nf
one color, 1.e. red. There will be red pieces that are of four different shape
- circle, square, rectangle, triangle.

Ask the children to hold up a piece that is the SAME color as yours. Discuss
this.

Ask the children to hold up a piece that is a DIFFERENT shape from yours.
"How many shapes are there DIFFERENT from yours?™ Do the same with
color.

Activity:
A Heve the children sort their ASCOBLUCS into two groups.
1. Could they do this? Why or wiy not?

B. Have the children sort their blocks into three groups.
1. What property was used?
2. How are the blocks in the same group DIFFERENT 7
3. How are the blocks in the same group ALIKE?

C. Have them sort the blocks into four groups and explore the seme kinds of
guesiions.

D. Use the balance of the time to have them make composite shapes of the
blocks, see which have a dimension in corman, which it together to make
another shape, etc.

ERIC
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LEVEL TWO

ASCOBLOCKS (NOT). LOGIC 2

Introduction. Piace a loop of string oh the overhead. Arrange the large thick
simulations in transparency ilm so 8l] squares are INSIDE the toop and
other blocks outside Ask the children to use T'W0 words to describe those
outside the loop. Reinforce "NOT square” when that comes up.

Activity; Give the children string loops and large thick ASCOBLOCS (or large
if they are cardboard facsimiles of the ASCOBLOCS so thickness cannot be
represented). Have them place the tblocks inside and outside the loop Lo
camplete the worksheet.

The pupil book has pages invalving simmlarities and ditferences and &
recording sheet for this lesson.

©
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LEVEL TWO
ESTIMATION

Children need to have experience in ESTIMATING quantities Before they find
accurate guasntitative values of any kind, ALWAYS ask them to estimate the
outcome first. The count of things in a collection - on a surface, in 8
container, etc, the measurerents of length, area, volume; the heights or
depths of things, the durstion of time are all results that should first be
estimated.

Estimating can be combined with graphing Some examples:

1. Estimate the number of tablespoons of sand, salt, rice, etc. in @ jar
Group the estimates into decodes and qraph with cards having the estimates.
Repeat with different cize jare.

2 Estimate the number of small cups of waler, juice, nectar, that will be
poured Trom a container and graph. Repeatl with different cize containers.

3 Estimate the number of UNIFIX cubes to go around the edges of a table.
Graph estimates form into tens and ones and record actual number

4. Estimate how high a ball will bounce. The estimates can be marked on a
lang vertical sheet of wrapping paper.

5. Estimate the number of washers needed to balance a piece of fruit, a
block of wocod, etc. and measure.

6. Estimate how long a frain or link a given collection of UNIFIX cubes, or
paper clips or plastic links will make.

7. Estimate how many sidewalk "blocks” are on the way from home t9
school. Graph both of these estiristes and the counts that the children bring
back.

6. Estimate the number of inch cube blocks thet would 11t into an open top
box - then put them inio it

9 Estimste how Jong it would teke to do comething - pile up a given number
nT blocke, Tink together a given number of UNIFIY cubes, etc Uce a
rngtronome or swinge of a pendulum to mark the time

ERIC 3
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LEVEL TwO

ORDERING

LESSON ONE

Introduction: Illustrate how to use a balance to decide which of twuo
objects is heavier. Either a hopper balance or a beam balance is to he used.
As an illustration show the chidren 2 blocks from a geoblock set that are
uniike, but not too different in weight. Ask the children to estimate which
wiil tip the balance in a direction you specify.

s
T

weigh the blocks and then place them in order with the lighter on the left.
Tell the © iren they are to find a balance and 3 objects &t the stations set
up. The ..e torecerd the order in which this should be placed by weight.

Activity. Set up a balance at each of five stations with a different
collection of 3 objects at each. Label the yellow pattern block "A", UNIFIX
or MULTILINK link of cubes "B", 8 ceramic tile "C*, a base ten long "D", &
washer "E” and a geoblock “F" Arrange these as fellaws:

STATION 1 2 3 4 )
ITEMS ABLC ABD B.CD B.U.E DEF

Pair the children. Each team is to go to each station with the recording
form and decide the weight ardering of the objects.

Follow Up: Compare the results. Seek explanations for why they crdered as
they did. Is there any way they can use what they found 1o order four of
them? five of them? all six of them?

o 4
ERIC
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LEVEL ONE AND LEVEL TWOD

USE OF SYMBOLIC FORMS

Children cannot use symbols or attach meaning to symbols without

(1) Development of the related concept through extensive experience at
the concrete level;

{2) Careful stlachiment of symbols to the concepts; and
{3) Generation of symbalic forms to show understood concepte
prior to interpretation of symbolic forms. The relative smounts of tim= to

be spent at each stage of this learning of the use of symtuls is shown
below:

Concept Connecting Generating interpreting Responding

Development Symbols Symbeolic  Symbolic to Symbolic

ot the Concrete to Concepts Forms formsin form with
5o 70 76 167, N me:tfr;;ils sgrribgl .

Technically: numerals and +, -, =, elc. are "signs.” They become symbols
when the user has attached these to concepts, so that they symbolize for
him some resa! situation.

41



LEVEL TWO
NUMBFR SENTENCES: SOME GAMES

LESSON ONE:  Put Together Game

This is similar to the hand games in Mathematics Their Way. It should be combined with
oral problems that you give and for which children arrange materials and give number
sentences orally and in writing.

MATERIALS NEEDED: Counters (beans, UNIFIX cubes, wooden cubes), workmats, recording
forms.

The bame: The number of counters used is at the option of Player 1. The children
exchange roles. The children work in pairs. Player 1 takes a chosen number of counters,
she puts some into each hand under the table or behind rer back. Then she shows the
coritents of one hand. Player 1 describes these. Then rlayer 1 shows the cantents of the
other hand. Player 2 identifies these and orally describes what number of counters that
Player 1 started with.

Example: Player |

- aa
Player 2
“five” “plus four” "equals nine”

when the mechanics of this game are mastered, introduce the workmats and numeral
cards. Player 2 now:

1. orally describes the c1ange; and
2. places numeral cards on the workmat

©

ERIC



ERIC

Example: Plager |

® | 2
B

Player 2

"five” "plus four”

"equals nine”

B0

2.6 -

when the children have connected numerals and operstion signs to the numbers and
changes in this way, introduce the recording form. Now Player 2 will:

1. orally describe the change; and

2. WRITE numerals onto the recording form.

Example: Player 1

0

Player 2:

@
B g

“five” "plus four”

e
H

“equals nine”

87098 -C

45



1. Player 1 closes the first hand after Player 2 has orally described the contents and the
sequence is repeated in the three stages.

xample: (connecting level) Player |

® @ 6 @

Player 2
“five” “plus four”
)
§y. 0 - 0| Ly 8 -
/r “equals nine”
Player | Q\) +[@ = %} +@ = |ls]

Player 2: Writes numerals on recording sheet

e o ———

2. Player 2 extends one hand showing the number of counters. Player 2 describes the
amount. Player 1 extends the cikier closed. Then Player | opens that hand and Plager 2
describes what was in the closed hand.

Example. {connecting level) Player 1

® @ ©
Y‘-\h} [".—( :. -:.
\%: /’ R:- r:,;z'

pry
. "

. 4]
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Player 2
“five” “plus?” “equals nine”

&.07 080700 -E

Player 1:
@

e

o

Player
.6 -B

LESSON TW0; The Combine Game

This game is to be coordinated with the oral problem activities done with the entire
class. It is designed for pairs of children. It gives experience with both kinds of combine
problems. It is adapted from activities in Mathematics Their wWay.

MATERIALS NEEDED: Counters (beans, UNIFIX cubes, wooden cubes) “window frames” cut
from construction paper or poster board, recoiding forme.

Tne Gome: The game is to t : played with a given number, e.g. 5. Thus there are "Six”
games, "Ten" games, etc. The given number of counters are placed in a line on the desk
between the two players. { A dot card could also be used). Player 2 closes her eyes.
Player 1 places the window frame so as to partition the row of counters into twa parts,
and says “Peek.”

45
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™
la.s
=
&

) “five plus three equals eight”
e
hd or
“three plus five equals eight”
a
e
2
®
e
place frame then says,
"Peek”
Player 1 Player 2

When the children consistently identify the part-part-whole relationship orally,
introduce the second window freme and numeral cards.

Now Player 2 must (1) orally describe the relationship and (2) place numeral cards to
show the relationship: Example:

3
2
¢
)
+
o 4
]
| J
)
7
Player 1 Player 2
Places window frame over “three plus four equals seven”
counters and places numeral cards on
yworkmat
4

©
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When children see this connection of parts connected by "+" to make the whole, introduce
the recording form. Now Player 2 describes the relationship orally and WRITES the

numersls on the recording form.

Example:

3
L
®
®

+

. 4
)
)
(]

7

Player 1 Player 2
1. "three plus four equals
seven”

2. WRITES numerals on the
recording form

Extension: Flayer 1 uses 8 solid window and rerninds Player 2 of the total number of
counters. Player 2 recponds as shown.

Example: (concept level)

a
| ]
L
a2
"The total is eight” “The missing part 1s four”
Player 1 "Four plus four eguals eight”

(connecting level)

©
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- . o
“the total is eight”
Player 2:
9 @) &)
0 ] @
4 Gl 4] ]

:

“The missing part equals four”
“Four plus four is eight”

When this is well thought through by the children and cards are placed correctly,
introduce the recording form for Player 2.

Example:
Player 1
0 @ €
. . .
® : :
o - ®

"the totsl is eight”

45




®
IEl
]
<Ih4 + 4 + 4

8 8
"The missing part is four”
“Four plus four equals eight”

Player 1 should vary placing the card, ie.

oo @
oes s

®e8 e,

oe
o000

This activity leads to (1) a vertical writing of the addition and ( both kinds of Combine
problems.

LESSON THREE: The Take-Apart Game
This is similar 1o the hand games that are described in Mathematics Their way. Itis

played in pairs by the children and should be combined with using materials to solve
orally stated problems that involve separating.

MATERIALS NEEDED: Counters (beans, UNIFI¥ cubes, wooden cubes), recording forms.

The Game: Each game is played with a given number of counters, e.g. 7, so there are "five”
games, “eight” games, etc. The given number of counters is placed on the desk between
the two players. Player 2 closes his eyes. While these are closed, Player 1 covers some
of the counters and moves them to the side, keeping them covered. He tells Player 2 to
open his eyes. Player 2 must describe yhat happened : “You took 4 from 7 because there

are 3 left.”

Q 48
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Example:

N (ﬂg You took 4 from 7 because
Co
o there are 3 left

Player 1 Player 2

when this goes well, introduce the work mat and numeral cards. At this connecting level,
Player 2 will:

1. orally describe the results; and
2. place numeral card to show the amount "taken away."

Example:
® g 5
o 4 E’%g 71 - ﬂ = 3
Player 1 Plsyer 2 orally describes and places numeral cards as shown

and places 4 on the hand. When children are connecting these symbaols well, introduce
the recording forms and Player 2 writes the numerals on this farm.

7-(5& - |3
!

Player 1 Player 2
1. orally describes
2. writes numersls on

A recording form
@ 3¢

The chmidren should exchange roles so that each pair has equal time as Player | and Player
2.

S0
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You must judge how much this game must be played by how well children freely write
number sentences in response to your orally stated problems. If there is any difficulty
with Change 2, 4 and 6 problems, then more of this game activity is needed.

LESSON I'VE: The Difference Game

Introduction: Prepare an overhead transparency of the warkmat for The Difference Game.
Introduce the game as follows:

A- B = c

Place a link of ten UNIFIX cubes on each of A and B. Have the children do the same on their
workmats. Ask the children if the number in A is the same as the number in B. Turn the
projector off; remove three UNIFIX cubes and turn it back on. Ask the children how many
cubes are in your hand. Tell them that this is "the difference” between A and B. Ask them
how much more is in A than in B. Ask how much less is in B than is in A. Ask the children
to write the number in A on the recording form.

MATERIALS NEEDED: 2 colurs of UNIFIX cubes per pleyer-pair. A 2 color split board, a
lamenated recording form.

The Game: Each game is played with links of a specific number of UNIFIX cubes, e.g. 5.
This number can vary from one game to the next so that there are “FIVE" games, "EIGHT"
games, etc.

The players sit on opposite sides of a desk with a split board between them:. Player 1
puts @ 6-link of cubes on the dark half of the mst, which should be to Player 2's left.
Behind his back or under the desk, Player 1 breaks off some cubes from a second 6-link
and places the remainder of the link on the white side of the bosrd. Player 2 is to
mentally compare the two links and state "the difference between ({larger) and (smaller)
is )

o1
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Player 1 shows the link in his hand to check the answer. Example at the concept level:

“The difference between
B 6 and 4 is 2.°
Player 1's placement Player 2's oral response
of the links on the
board

The players should be encouraged {o place the two links side by side to check the sccurscy
of the comparison:

—

—

52
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Exemple: (connecting level)

B ol
Player 1 Player 2
“the difference is 5", “the difference between B
places the link on the and 3 is 57, and places B
board and arranges in the empty space on the
numeral cards as shown recording form

on the recording form

Al the symbolic level, this can 8150 be done by writing numerals on a recording form.
Several recording forms would be required.

Player 2 places the link (9, for example) on the dark half of the sphit board. He breaks off
8 link from another 9-1ink and shows it in his hand to Player 2, saying "the difference is
(4)." Player 2 arranges numeral cards on the workmat form at the connecting level and
writes into a recording form at the symbolic level.

53
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Example:

-’

| I O O O O O

Player 1 Player 2
"the difference 1s 4° “the difference between 9
and S is 47, and places
numeral card 5 in the
empty box

This game should be used as often as necessary depending on the children’s responses to
orally given problems. If they have difficulty writing correct number sentences for
Comparing! problems, more of this activity is in order.

The following black line masters are for workmats to be used for these games and
worksheets to be used as a fo:low-up to the games. The pupil book contgins several
examples of these worksheets. The master is for you to make any additional exercises as
you see necessary for the class or for individuals.

o4
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LEVEL TWO

Introduction: As you tell a number story involving addition or subtraction,
show the children on the overhead how to use objects to represent things in
the problem.

Example: "John had eight game disks for the computer.” (Here are John's
eight disks):

O Write
o
o 8
O O
o
O
O

“John gave some of his disks to his sister.” (Cover up some of the objects):

O Write
O

o 8 -

“John had only three disks left.” How many did he give to his sister?™

Write

8 - = X

The children should have leminsted poster boerd or 1ap chalkboards and
objects such es UNIFIX, tiles, etc.

As you read them number “stories”, making sure they are exposed to all
FOURTEEN kinds that lesad {0 eddition and subraction over the year, have
them srrange materials to represent things in the problems and write the

ERIC



number sentences arter each “story”, then have them hold up the number
s¢.tence written so you cen see these.

Don't be in 8 hurry. 1t will take time for children to use symbols .o
represent concrete objects.

Accept EQUIVALENT sentences that have "+ and "-" in them to represent the
situation. Have them circle the number thet is the answer to the question in
all cases.

ERIC

Aruitoxt provided by Eic:



LEVEL TwWO

DECODING NUMBER SENTENCES: INTQ MATERIALS

Background: After children have learned to write number sentences to
represent arrangements of real materials and operations with resi
materials, they can begin to decode number senterces into arrangements of
materials and into actions upon material. Any countable materials can be
used for this. Vary these - UNIFIX, beans, etc.

Introduction: Write a numeral on the overhead projector or chalk board.
Ask the children to show this many with their materials. Then write a
second numeral and ask them to shaw this. Then write an operation sumbol
between, "+” fci- example, and ask the children to do something with the
msterials to show this. Then write "=" and ask the children to suggest o
number to number sentence.

Write an incomplete number sentence and ask the children to do something
with the materials to show this and suggest the number 10 completie the
sentence. Pass out the worksheet and have the children use materials to
show these and complete the sentences. Walk about and observe what
children are doing and that the number sentences are being correctly
interpreted into materisls.

Examples:
2 +112 =7
&teps } 3 Z b |
00000 é— o0 Q000000
steps ! 3 2 .

Extensions: When base ten representation is understood, introduce
representing sentences having two-digit numerals with base ten blocks.

S
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‘ LEVEL TWO
OMP N FORMS

Background: Children should be adept at changing a horizontal computation
form {(number sentence) to & verticel form and vice versa.

esson une

Introduction: Write an open number sentence on the chalkboard. Ask the
children to complete it. Then write the same “fact” in vertica) form and ask
children to complete it. Poini out that these two forms show the ssme
number relationships. Give severs’ such examples, then have the children
complete the worksheets. Have counters available for them to use in doing
this.

Examples:

Horizontal Vertical

2+3:=95 +3

6=5+1 +

B+5=-13 +3

In using vertical computation forms, children should be encouraged to "look
for a ten”, i.e. 2 from the 5 slong with B make ten so 3 from 5 is left and the
result if ten + three or 13.  Attached ere masters for forms to use to
develop exercises that will have children go forth end back between
horizontal number sentences, and vertical computation forms. The pupil
book hes severs! of these that are already prepared.

ERIC o8

Full Tt Provided by ERIC.



LEVEL TWO
EQUALITY

Background: Children will have had some experience with the three kinds of
equality experiences 8t Level One, but this must be more extensive at Level
Two.

Any countable, uniform meaterial - UNIFIX cubes, beans, buitons, bottle caps,
wooden cubes - should be used. Split boards should be made. These can be
the reverse side of the Place Value boards used early in the year.

SIDE ONE ~ OBVERSE SIDE

........

--------

........

........

........

........

........

........

........

When children are Tamilier with the base ten blocks these can be used in
equality activity also. Differing numbers of objects should be used - eight
one day, fourteen on snother, etc.

LESSON DNE: The same number of objects are placed on both sides of the
equelity bosrd. The LEFT side is kept constant. Children group the RIGHT
side into TWO groups in as many different ways as they can and write 8
number sentence of the form: 8 = b + ¢ each time.

Things to chserve:
Use of symbols - numerals, + =
Correctness of number sentences

Question children about meaning of "seme as” and “equsls.” Emphasize thet
the two sides of number sentence are two ways of writing the same number
1.e, 9" and "5 + 4" e e two representations for the same number.

?
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Extensions: Have the groupwed side put into THREE groups with number
sentences generated into FOUR or FIVE groups with number sentences
generated into EQUAL groups with number sentences genersted.
Examples of number sentences:

12=7+0 12=5+47 12:=29+43 12:=10+2

12=8+4 12:=4+8 12=3+49 12:z=2+10

12=11+1 12:=2+11 12=-6+6 12:=2x6

12 234445  12=2+42+8 12 = 34643

12=243+4+3 12=4x3 123x4 12 6x2

12=12x1  12=1x12
LESSON TW0O This lesson involves keeping the RIGHT constant and grouping
the LEFT side in a variety of ways es in Lesson One. Examples of number
sentences:

4+453=9 5+4=-9 6+3:-9 3I+6=9 2-7-0

742=0 B+1=z9 1+8=9 09+0z0 2+3+4=-9

1+5+3=9 3Ix3-9
LESSON THREE: This lesson involves grouping BOTH sides, sometimes in the
same way such as TWO Groups snd sometimes in different ways such as
LEFT into two groups and RIGHT into THREE groups or into EQUAL groups.
This lesson provides for the greatest flexibility in use and really shows
Children how many different ways the same number may be expressed.
Continually point out the two sides of the number sentences are names for
the SAME number. Examples of number sentences:

4+2=5+1 1+42+3=1+5 4+5:-3x3

B+5+1=22+42+3+5

LESSON FOUR: This involves using place velue represented numbers on one
side ~ LEFT or RIGHT, and counters, grouped or ungrouped on the other. Some
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examples of split boards show the variety of experiences possible with this

7

.

activity:
( o
X | xx
X = xaxx
XXNXX
XXX
\, J
4
X | anx
X | xxx
X = AR
XX
L XX
/ N
PERE
 J—
XXX
\ XX Iy

22-3 x3+425+4
22-94+13

20+42=9+ 13

13-9+4
13=3x3+2x2

10+43=3x3+2x2

12-443+5
10+42=T7T+95

LYY

M M

94+45=10+4

245= 14

Altached are masters for recording equality bosrd activities end generating
number sentences for equality relations. These are also included in the
pupil books.
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Foilovwing are examples of addition and subtraction problems as used
in Level One.. Use larger numbers in these. Theij exemplify the fourteen
situations that give rise to these twD operations

Also included are & smaller number of examples of multiplication and
division problems that involve joining, separating and comparing. Create
others like these as the need arises, adjusting number size to retlect what
stﬁdents are capable of handhing. Also included are some multi-step and
ingre than two number problems as examples

& gqood resource for good prroylem solving situations that emphasize
ail of the strategies - quess and check, use of tables, making lists,
grawing pictures, searching for patterns and determining operations to use
from numberless lanquage problems are the Froblem Solving books by

Charies and Lester that Addision Wesley publishes.
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LEVEL ONE ¥
INTRODUC ING WORD PROBLEMS

introduction: Children must know which operations are suggested by
language used. Actions such as joining and separating are suggested by
certain language, while static situations involving part-whole and
comparison are suggested by other language.

Children should be introduced to these uses with problems that have no
given numbers in order to concentrate on the meaning of the language.

LESSON ONE: Children should have 1ap chalkboards and UNIFIX cubes. They
are to write the operation symbeol, "+", or "-", {0 show what they think
should be done with the given guantities in the problem on the lapboard and
hold it after you have read the problem.

Read each problem slowly to the children. Observe the operation symbols
displayed and discuss each problem to find out why the children are writing
each operation sign.

Problem Ore: "Charlie found some nuls. Jane gave him some more nuts. How
many nuts did Charlie have then?”

This is a simple joining and + shows the operation to be performed on the
numbers had ssnw been given. The form is:

b= or =R +B

LESSON TW0: “"Bobbie had some marbles He gave part of tns marbles to
Jackie. How many marbles did he have left?”

This 1s 8 simple separating and "-" shows the operation hm’;mg the twu
given quantities. The form is:

A-B-= or =f - B

LESSON THREE: "Billie had some soda pop straws. His sister gave him some
more. | know how many Billie had then. How many did his sister give hirn?"

This is & missing addend situation:
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R+ '=B

Since it is 8 joining, some children will write "+". Others may realize what
must be done with the given A and B and write "-". Ask the Children to
explain why they wrote what they did and discuss these differences.

LESSON FOUR: "Charlie Chipmunk gathered some nuts. He gave part to his
sister and had some 1eft. | know how much he had left. How many nuts did
Charlie give to his sister?”

This is a separating of the type:

R - = B

The separating is shown by "-" and "-" is performed on the given quantities
so either way the ~hildren should show you "-".

LESSON FIVE: “Corrine found some berries on a plent and put thent in a pail.
Paul gave her his berries to put in the pail. | know hevwy many berries were
then in the pail. How many berries did Corinne have to start with?”

This is of the form:

"+" shows the Joining and "-~ shows what to do with Aand B. This will
require extensive discussion, with some small numbers for examples.
Perhaps the use of chips on the overhead would be needed.

b4
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Add three chips:

"Now there are five chips. How many are under the cerd?”

LESSON SIX: "Polly had some stuffed animals. She gave part of these to her
sister and counted how many she had left. How many did she have to start
with?®

This is 8 separation of the form:

The separation is shown by “-". "+" shows what to do with the known
quantities, so children again might display etther sign. Discuss thic. Do an
exempie on the overhesd if needed.

C)qoo Chips under a card

Lift the card slightly und remove o few

ERIC
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Lift the card to show how many are now there and ask the children how
maeny were under the card at the beginning.

LESSON SEVEN: "Susie Squirrel found some red leaves and some brown
leaves for her nest. How many leaves did she find altogether?”

This 1s a simple part-part whole with NO ACTION indicated The form is:

R+B =

Children should show a + to indicate combining the parts to find the whole.
If need be, show a 2 calor UNIFIX link and compare this with the language in
the problem.

<ESSON EIGHT: "Charlie Chipmunk had some red berries and some blue
perries. | know how many red berries he had and how many berries he had
altogether. How many biue berries did Charlie have?”

This is a part-part whole where a missing part must be found. 1f children
fully undersiand + separate parts, they will write "+*. Some may write "-"
to show what to do with A and B in-

R+ = B

Again you may hzve 1o make a row of chips on the overhead:

BECEDL
]

Cover the red with 8 card before showing the display. "Some of the row of
chips are red and some are blue. | have six chips 1n all. How many of the
chips are red?”
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+4 = 6 shows this, but 6 - 4 will qgive

the value.

LESSON NINE: “while picking berries, John saw some bears. Patty saw
fewer bears than John. How many more bears did John see?”

This 18 finding the difference in g comparison and - will

show this.

H - B =

If necessary show a red cute 1ink and a shorter biue cube hink to model this,

LESSON TEN: "There were some robins in a tree  In another tree were some
bluebirds. There were more bluebirds than robins There were how many
fewer robins?”

This i= another find the difference comparison
(R -B = }, but with the opposite comparison

lanquage. You will hwe to really spend timec
contrasting these two situations.

LESSON ELEVEN: “Katie has some flowers. David has 3 more flowers than
Katie. | know how many David has. How many flowers does Katie have?”

Thig is 8 comparison where the difference is given and the smaller must be
found so - will show this. You may have to model this with UNIFIX links.

David
Katie L

“There are 3 blue cubes and 2 more blue cubes than red cubes How many red
cubes are Lthere?”

LESSON TWELVE: “Freddie Fox put some teaves ina pile. Frannie Fox had 4
Tewer leaves inher pile. How many leaves are 1n Frannie Fox's file?”




This again gives the difference (4) and the larger quantity, so - 1s ihe
operation to find the smaller quantity. Again you may have to give severs]
examples with "'more than”, "fewer”, "less than" language.

LESSON THIRTEEN: "Tony had some boxes. He had 3 more boses thap Tom. |
know how many Tom has. How many does Tony have?”

In thic comparison the difference and the smaller quantity are given, 50 + is
ineeded to find the lerger quantity. Use UNIFIX links end several additional
examples to distinguish this from the two previous cases.

LESSON FOURTEEN: "Susie Squirrel has some sunflower seeds. She has two
fewer than Charlie Chipmunk. | know how many Susie has. How meny does
Charlie have?”

Again, the difference and the smaller are given, so + is used to find the
larger. The difference is in how the comparison is stated A compared with
B, or B compared with A..

Those problems in Lesson One, Lesson Two and Lesson Seven have proved to
be easiest for children to interpret correctly. Those in Lesson Three, Lesson
Six, Lesson Nine, and Lessor Fourteen have proved to be the most difficult
for children just beginning scne -t and well into third grade, when
reversibility of thinking is inore likely to be found. Work harder on these
more difficult situations for the children.
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LEVEL TWD
MORE WORD PROBLEMS:

Background: Al erithmetic operations ere based on joining, separating,
recognition of part-part-whole and compering. Some joinings involve
questions thet require subtraction; some separatings involve questions that
require addition, etc. There are 14 basic and different addition and
subtraction types that result from using twao quantities, either equal or
unequal.

Part-part-whole

__________ Lrmmmmmmme
S N
Operat ion Needed on
Known Hanted Sentence Known Quantities
R,B C [J=R+8 Addition
B),C Other Part
Afor B) =[] + B Subtraction
JOINING
f B C

% join to to give | 7,

Operat ion Needed on

Known Want ed Sentence Knoen Quantities

R,B C R+ B =D Rddit ion

a.c B A+[]=¢ Subtract ion

B:C A [J+B-=C Subtract ion
Q. 63




SEPARRAT ING
C A B

% toke away Z%Z results in

Operat ion Needed on
Knoan Hanted Sentence Known Quantities
C,A B C-A8 =[:] Subtraction
C,b A ¢ -[]=8 Subtraction
A,B C - R=p Rddition
CONPARRING
A

1) "less than” language used to
describe "d“.

B
i1 2)"more than" language used to
rd L n g
S describe "d",
Known Hanted Sentence Ggerution ngded on
Given Quantity
A,B d AR-B=4d Subtraction
A,d B AR-O=4d Subtraction
B,d A -B=4d Addition

3 for each of (1) and (2), totalling 6 cases.

There are 16 basic and different muitiplication and division types. Those
that ere primerily part-part-whole, inining, separating and comparing

activities involving EQUAL groups being joined and sepsrsted are described
below.




severagl
Part.....Part-whole (equal parts)

S s , S S S T is the whole of
,22325} ’iéﬁé;; these equal parts
n of these

Operat ion Needed on

Known Hant ed Sentence Given Quantities

s,n T T=sxn Hultiplication
s,T n T=3sx[] division
n,T s T=[]xn division

JOINING (several equal sets)

8 8

s s Jjoined to give 1
L]

7 of these

Operat ion Needed on

Knoen Nanted Sentence Given Quantities
S, T T = sts+s4, .5 Hultiplication
or
T =8 xn
” _
8,1 =3 x[T] division
n, t S T =[:] X n division
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Separat ing (into several equal sets)

separated into equal s} L3
T ,
sets to give 5 s
s s
7 of these
Operat ion Needed on
Knowr Hant ed Nupber Sentence Given Quantities
T,s n T=sx[] division

This is the "measurement” interpretation of division - T
is measured by known s

T,n s

T = X n division

This is the "partitive” interpretation of divisiin - T
is separated in "n” sets of unknown size

n,s T

]
=
»®

multiplication

Comparing

r is RATIO of x x's to 3

or correspondence of x's with[ | 's

e e
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Known Hanted Nusber Sentence Operat ion Needed on
Given Quantities

MoH, r D:%;—or Ny:N2  division

N, e N2 P | or N1 division
]

HZ, r N r = Q opD: ‘-'2 pultiplication
N
2

Children should have experience with all of these situstions that involve
part-part-whole, joining, separating and comparing both unequal and equal
quantities.

Have them arrange the meterials used in response orally given situations.
Emphasize what language indicates comparison or looking st existing part-
pert-whole &nd 1anguage that indicstes sctions of joining and separating.
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LEVEL ONF

WORD PROBLEMS WITH NUMBERS

introduction: When the fourteen Jessons with the situations leading to
addition and subtraction have been done often enough so that children can
recognize when + and - need to be used in esch cese, start using numbers in
these situations.

PROCEDURE: Children should have UNIFIX cubes to use to represent
quantities in the problems.

Stege 1: Read the first problem slowly. After the children have used the
UNIFIX cubes to find the answer, call on one child to give the snswer orally.
Ask the children whether they added the two numbers together or subtrected
one from the other. Ask them to give a number sentence for you to write to
show whot is happening in the problem. Reinforce the meaning of the
symbols. Proceed with other problems from the other lessons. Circle the
number that snswers the question in each case in each number sentence
written.

LESSON ONE (1) LESSON THO (1)

2+1=03) 6-1=0

LESSON THREE (1) LESSON FOUR (1)

2 +(6)=8 4+ -(D=2

LESSON FIVE (1) LESSON S1X

7=(3+ 4 @-2=7 08 7-0-2
LESSON SEVEN (1) LESSON EIGHT (1)

6 =3 =09 9 =3 +(6)
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LESSON NINE (1) LESSON TEN (1)
@=-7-307-3=@ (-06-50m8-5=03

LESSON ELEUVEN (1) LESSON THELVE (1)
@-3-=1 5-@=3

LESSON THIRTEEN (1) LESSON FOURTEEN (1)
7T-3=0@® ®-4-=208

Chiidren should learn to always show the “difference” number in the
comparison alone on one side of the number sentence. This provides (1) a
focus on airierence descriptions “more then", “less than’, “fewer then”, and
(2 a consistent approach to the comparison.

Stage 2: Use the recording form supplied.

Read each problem slowly once after instructing children to concentrate on
the question and finding the number thet answers it. These should be
entered on the recording form. Then reed the problem slowly 8 second time
after instructing.children to think of the number sentence that shows what
is in the language of the problem. This should be written in that space.
Thirdly, have children circle the number in the nv~*er sentence thst
answers the question in the problem.

These number stories should be presented Lo children st least once each
week. Below are some exemples of number stories that can be used to
perallel each of the fourleen situations. Many of these were developed by
Nancy Berg and Carol Dyson, two primary teachers in Dututh, MN. You can
develop similar stories of these 14 types to ure. Mix these up so children
get 3 or 4 different situations during esch math period. Take time to
discuss each. Show the correct number sentence on the overhead, with the
correct number circled.

LESSON ONE:
1. "Kris brought two crayons to school. She found snother one in
her desk. How many pencils did Kris have?”

2. "During the first fall, the Pilgrms built 2 big log cabins. In
the spring, they built 5 more Jog cabins. How many cabins
did they builg?*
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3. “Donnie took 3 tree ornaments from the Christmes box. His
mother gave him 4 more to hang on the tree. How many tree
ornaments did Donnie have to hang?”

4. "Jack made 4 paper snowflakes. Tom gave him the 5 he had made.
How many paper snowflakes did Jack have in 817"

3. "Jodie had 2 red candy hearts. Jane gave her 6 more candy
hearts. How many candy hearts did Jodie have then?”

6. "On Maydoy there were 7 kites flying in the sky. Then Fred's
class sent their 2 kites up. How many kites were in the
sky then?”

LESSON TWO:

1. "Charlie Chipmunk found 6 seeds. He gave 4 seeds to his mother
to eat. How many did Charlie have to eat?”

2. "Tom has o box of B crayons. He gave 2 crayons to Sue to use.
How many crayons does Tom have left in his box?"

3. "Indians who visited the Pilgrims had S bearskins. The gave 4
of these to the Pilgrims. How many did they have 1ef{?"

4. "Joyce found 7 toy soliders in a box. She gave her brother 4
to hang on the Christmas tree and saved the rest. How many
toy soldiers did she save?"

5. “Pedro made 8 snowballs. He threw S at a can on the fence. How
many did he have left?"

6. "Jill bought 7 velentines. She gave 6 to her classmates.
How many did she have left?"

7. “Sem’s kite needed more bows to f 1y. She had 9 bows on her
kite's teil. She gave 5 of them to Sem. How many bows were
1eft on her kite?"

LESSON THREE:

1. "2 school buses were parked by the school. Some more buses
came and parked. Josie counted 8 school buses par~ed. How
many buses parked late?"
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2. “The Pilgh‘ms have 3 sacks of corn to plant. The indiens gave
them several more sacks of corn. The Pilgrims planted 6 bags.
How many sacks of corn did the Indians give them?”

3. "Dan brought home S decorations made in school. Ann gave him
those she had made in school when he got home. Dan hed 8
decorations to put on the tree. How many decorations did Ann
give him?”

4. "Tommy has 2 pairs of boets. His brother gave him those he had
outyrown. Tommy now has 4 pairs of boots. How many pairs of
boots did his brother give him?

9. “Jerry hed 3 velentine suckers. Mack gave him some more. Jerry now
has 7 valentine suckers. How many valentine suckers
did Mack give him?~

6. "Gary's bows on his kite tail numbered 4. He added the bows Sue
gave him. Now there are 9 bow~ on Gary's kite. How many bows
did Sue give him?~

7. "Fennie’'s mother put S candles on the birthday ceke. She saw
she needed more so she put those on the cake. The right
number of candles is 8. How many more candles did she put on
the cake?”

LESSON FOUR:

1. "Sophie Squirrel gethered 4 scorns. She hid some under 8 log.
She put the other 2 acorns in the nest. How many acorns
were under the log?”

2. "The teacher had 6 erasers. She gave 1 eraser o each child
inrow 3 to use. She has 2 left. How many children are
inrow 3.

3. "Dan had 8 pieces of tinsel. He gave some to Ann. He has 2
pieces left. How many pieces did he give to Ann?”

4. "Bennie made S snowmen. His dog knocked ~ome snowmen down.

Two snowmen are still standing. How many snowmen were
knocked down?”
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5. "Selly has B yalentines. She senl some o her friends. Now she
has 2 valentines. How many valentines were sent to her
friends?”

6. “Francie hed 7 pieces of birthday ceke. She put some in the
cake saver. She gave the remaining 3 pieces to her friends.
How maeny pieces were put in the cake saver?”

7. “Tom picked 9 dendelions on the way 1o school. He dropped some
on the way. He gave 6 dandelions to his teacher. How many
did Tom drop?”

LESSON F1VE:

1. "Chuck picked some hazel nuts. His brother gave him 4 more
hezel nuts. Chuck hed 7 hazelnuts to bring home. How many
hazel nuts did Chuck pick?”

2. “Paul brought his marble sack to school. His friend Barnie
gave him 3 more marbles. Psul now has 8 marbles. How many
morbies were in his sack when he came to school?"

3. "John brought some bread 1oeves to the Indian village. They
already had 4 loaves. The Indians shared 7 1oaves of bread.
How many did John bring?”

4. "Sally had some dried cranberries on a string. Terri put 3 more
cranberries on it. There were 9 cranberries when they put
it on the tree. How many cranberries did Sally have at the
start?”

9. “Mike hed some knit ceps. His grandmother gove him 2 more. Now
he has 5 knit caps to wear. How many did he have to begin
with?"

6. "Kim hed some valentines. She made 3 more in schoo! and had
B valentines to give to friends. How meny did she have at
the beginning?”

7. “Some kites were flying in the school yord. Tom sent 2 more
into the air. Then there were 9 kites flying. How many
kites were there at the beginning?"

B. “For her birthday Jane received some bows. She put these with

Full Tt Provided by ERIC.

ERIC 78



the 4 uows in her drawer. She has 8 bows now. How many bows
did she get on her birthday?”

LESSON SIX:
1. "Susie Squirrel gathered some acorns. She dropped 2 on the woy

to her nest. She placed 7 in the nest. Huw many did she
gather?”

2. "There was & stack of books on the class table. Mary took 3 of
them. That left 2 for Fred to choose from. How many books
were on the table at the start?”

3. "The Pilgrims put some wild turkeys in a pen. They took 3 to
give to their India friends. Then there were 6 turkeys in
the pen. How mar 4 turkeys did the Pilgrims put in the pen?”

4. "when John went to buy tree ornaments he saw 8 box with several
in it. He bought 2 and counted 6 1eft in the box. How many
were in the box to begin with?”

5. "Several snowflakes landed on Susie’'s mitten. She watched 5
melt and 3 were left. How many snowflakes 1anded on her
mitten?”

6. "Some valentine candies were in 8 dish on the table. Steve
took 2. when Jane came by she counted S5 candies in the dish.
How meny candies were in the dish to begin with?"

7. "Some kites were flying. After 3 were pulled down, 6 were
still flying. How many were flying to begin with?"

8. "Some presents were in a pile on the table. When his mother
gave Tom 2 of these, S were left in the pile. How many were
in the pile st the start?”

LESSON SEVEN:

1. "Chuckie Chipmunk had 6 red berries ar . 3 green berries. How
many berries did Chuckie have?”

2. "Jesnne has 3 reading beoks and 2 coloring books. How many
books does Jeanne have?”

3. “when the Pilgrims and Indians had their first dinner together,
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there were 4 pumpkin jries and 2 epple pies. How many pies
did they have?”

4. “In making a wreath for the tree, Janet used 3 red loops and
S green loops. How many loops did she use?”

5. "Kari has 2 red scerves, 3 white scarves, and 1 blue scsrf.
How many scarves does Kari have?”

6. "Tom had 2 heert valentines and 4 lace valentines. How many
valentines did Tom have?”

7. "Gary found 2 fielder's gloves and 1 first baseman's glove.
How many baseball gloves did Gary find?"

8. "Willie received 6 presents wrapped in green paper and 2
wrapped in white paper. How many presents did Willie
receive?”

LESSON EIGHT:

1. "Bruno Bear found & bush with 9 berries. 3 were red and the
rest were green. How meny berries were green?”

2. "Henging in the closkroom are 8 jackets. 2 are red and the
rest blue. How many jackets are blue?"

3. "On the Thenksgiving table were 5 bowls of vegetables. 3
had squash and the rest had corn. How meny bowls had corn?”

4. "Ann had B Christmes tree ornements. 6 of them had sparkles
and the others had no sparkies. How many of the Christmes
tree balls had no sparkles?”

5. "Tim has 6 psirs of mittens. 2 pairs are wet and the rest are
dry. How many peirs of mittens are still dry?”

6. “Of the 7 jelly beens in & dish, 5 were red and the rest were
black. How many jelly beans were black?"

7. "9 birds were.sitting on the fence. 3 were blue and the rest
brown. How many brown birds were on the fence?”

B. "All of Joyce's 7 presents were wrapped in colored foil. 2 were
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in silver foil and the rest in green fo1l. How many presents
were in green foil?”

LESSON NINE:

1. "Charlie Chipmunk saw 7 bears. Susie Squirrel saw only 3 beers.
Charlie Chipmunk saw he'r many more bears than Susie?”

2. "Sue has 2 papers to bring home. Tom has 7 papers to bring
home. Tom finished how many more papers than Sue?”

3. “For Thanksgiving, the Pilgrims had 6 turkeys and 3 fish.
They had how meny more turkeys than fish?"

4. "The Christmas tree light set hed & blue lights and 4 red
lights. How meny more blue lights were there?"

5. "Jim made 3 snhowballs and Fred made 6 snowballs. Fred 11ade
how many more snowballs than Jim?"

6. "Kelly received 6 valentines and Jolene received 4 valentines.
Kelly received how many more valentines then Jolene?”

7. "when Jack and Sally went to pick f lowers, Jeck found 9 daisies
and Sally found 4 buttercups. Jack found how many more
Tloyrers than Sally?”

8. “Jean and her twin sister Joan received birthday presents from
their friends. Jean got 8 presents and Joan got 6. Jean got
how many more presents than Joan?"

LESSON TEN:
1. "5 blackbirds were in one tree. § crows were in a second tree.
How meny fewer blackbirds were there™?

2. Bill brought 3 toy cars to school. Jim brought 6 toy cars to
school. How many fewer did Bill bring?

3. Al of the children went berry picking. The Pilgrim children
picked 3 baskets of berries. The Indian children picked 5
baskets of berries. The Pilgrim children picked how many
fewer baskets of berries?

4. The Christmas tree had 8 red lights end 6 blue lights. There
81
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were how many fewer blue lights?

9. In their snow fort, Pet stored 3 snowballs. Betty had 6
snowbells stored. Pot had how many fewer snowballs in the
fort?

6. When the teacher distributed the Valentine mail, Sam received 4
and Jean received 7. Sam received how many fewer valentines?

7. Sue had 9 fresh daisies and Sam had 6. Sam had how many fewer
fresh daisies?

B. Tom had 4 candles on his birthdsy ceke end his brother had 9
candies on his. Tom had how many fewer candles on his cake?

LESSON ELEVEN:
1. Charlie has 3 nuts in his pail. Susie has 4 more nuts than
Charlie. Susie has how many nuts in her pail?

2. when the class went to the gym, the girls had 4 rubber balis.
The boys hed 2 more rubber balls. How many rubber balls
did the boys have?

3. At the first Thanksgiving the children played games. The girls
played 5 gemes. The boys played 3 more games than the girls
played. The boys played how many games?

4. The Christmas tree had 3 presents with bows underneath. The
presents without bows were 3 more in number then those with
bows. How many presents were without bows?

5. Tom's team had 3 practice pucks. Sue's team had 4 more than
Tom's team. How many hockey pucks did Sue’s team have?

6. Joyce found S dandelions. Kristine found 3 dandelions more
than Joyce. How meny dandelions did Kristine find?

7. 4 school kites had red ribbon tails. The kits with biue ribbon
tails were 3 more than this. How many kites had blue ribbon
tails?

8. On her birthday, Tanye received 5 gifts. Janet received 2 more
than this on her birthday. How many presents did Janet
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receive?

LESSON TWELVE:
1. Charlie had 5 acorns in his pail. Susen had 3 fewer acorns in
hers. How many acorns did Susan have?

2. Jir brought his set of 7 toy soldiers to class. Tom hac 4 fewer
soldiers in his set. How many were in Tom's set?

3. For the first Thanksaiving, the indian children picked 6
baskets of berries. The Pilgrim children picked 2 fewer
baskets. How many baskets did the Pilgrim children pick?

4. A Christmas tree had 9 red lights. There were 3 fewer blue
lights. How many biue lights were on the tree?

3. Patty’'s snowman had 8 buttons. Jean's had 3 fewer buttons.
How many buttonrs were on Jean's snowman?

6. Sem received 7 valenti. es. Sue received 2 fewer valentines.
Sue received how many valentines?

7. Tammy found 5 dendelions. John found 1 dandelion less than
Tammy. How many dandelions did John find?

8. Tom and Gail had birthdays two days apart. Tom's cake had 7
candles. Bail's cake. has 2 candles less than Tom's. How
meany candles were on Gail's cake?

LESSON THIRTEEN:

1. Susie Squirrel has 7 animals in her family. She has 3 more
animals than Charlie has in his family. How many animals
are in Charie’s family?

2. Jean ha~ 6 peanuts. She has 3 peanuts more than Pam. Pam
has how many pesnuts?

3 Indian children looped 7 poles. This was 3 poles rore than the
Pilgrim children looped. How many poles did the Pilgrim
children loop?

4. Tom's chair had 9 presents on it. This was 3 rresents more than
Jane’s chair. Jane had how many presents?

&3
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3. The Lost and Found Box in Room 10 had 8 pairs of mittens. This
was 3 more pairs than Room 12 had. How many ps': . of
mittens were in Room 12's Lost and Found Box?

6. 8 valentines had fiowers on them. This was 2 more than the
valentines with hearts. How many velentines had hear's on
them?

7. B kites Tlew on the sunny side of the school. This is 3 more
than fiew on the shady side. How many kites flew on the
shady side?

6. Tom’s 7 pencils for his birthday were 2 more than Jane's ribbons
for her birthday. How many ribbons did Jene have?

LESSON FOURTEEN:
1. Joyce has 4 sunflower seeds. She has 2 fewer than Charlie. How
many seeds does Charlie have?

2. Joe choose 3 library books. He chose 3 fewer than Deanna.
How many library books did Desnne choose?

3. The Pilgrims had 5 ponies. They had 2 ponies fewer than the
Indians. How many ponies did the Indians have?

4. Linda selecled 5 of the ornaments. She selected 3 fewer than
Tom. How many ornaments did Tom select?

5. Tony mede 2 small snowmen. He made 3 fewer snowmen than Kethy.
Kathy made how meny snowmen?

6. Jake received 5 valentines. He received 3 fewer than Josnnie.
Joannie received how many valentines?

7. Bob's bag had 6 marbles. He hao 3 fewer marbles than Gene.
Gene had how meny marbles?

8. Andy's S birth.ay presents were 2 fewer than his sister
Gail's. Gail had hnw many birthdsy presents?

In creating end using these kinds of “story problems,” use as .nany real
objects as found in the problems as ~au cen. Some suggestions are:
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Beginning of school; Pencils, crayons, paper sheets, scissors, books
noteborks and similar objects associsted with this period of time.

Fall. Acorns and other nuts, leaves, seeds, and other things found on the
ground at this time of yeer.

Winter: Snowmen, skates, skies, snowballs, mittens, tassel caps, jackets,
overshoes and other things associated with this time of the year.

Spring.  Kites, flowers, birds and other things related {o this time.
Birthdays: Candles, presents, gifts, friends, etc.

Thanksqgiving: Turkey cutouts, pumpk n cutouts, corn, etc.

Christmas:  Unbreakable tree ornaments, gifts, tree lights, wreaths, bows.
Valentine's Day; Hearts, valentines, valentine candies

Easter:  Jelly beans, eggs, peper rabbits, baskets

ERIC
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10.

1

12

13.

LEVEL ONE

WORD PROBLEMS: Adding and Subtracting

Beth had 3 red balls. Jeff gave her 3 more red balis. How
many red balls did she have then?

Ann had 8 flowers. She gave 5 of them to her mom. How many
flowers did she have left?

Pam had 2 books. Sam gave her some more books. Then Pam
had 5 books. How many books did Sam give her?

Jan had 10 sticks. She gave some to Sid and then had 4 sticks
left. How many sticks did she give to Sid?

Biil had some cars. He gave 4 cars to Jack. Now he has | cer
left. How many cars did he have to start with?

Pete had some cans of pop. Jeff gave »im 3 more cans of pop.
Now he has 6 cens of pop. How many cans of pop did he have
to start with?

Val has O green bows and 4 red bows. How many bows does Val
have together?

Jake has 7 ti:'es. 5 are big and the rest are little. How
many turties are little?

Tom has 7 trucks and Sam has 6 trucks. How many more trucks
does Tom hsave then Sam?

Becky has 7 rings. Jackie has 3 rings. How many fewer
rings does Jackie have then Becky?

Ted has 7 kittens. Bill hes 2 more than Ted. How many
kittens does Bill have?

Todd has 9 pairs of socks. Ted has 2 fewer pairs of socks
than Todd. How many peirs of socks does Ted have?

Sara has 4 marbles. She has 3 marbies more than Jeasn.
How many marbles does Jean have?
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14.  Baob has 4 pencils. He has 4 fewer pencils than Jan. How
many pencils does Jan hove?

15. Rick has 1 rabbit. He has 4 fewer rabbits than Ron.
How many rabbits does Ron have?

16. Pam has 7 doliars. She has 2 dollars more than Jim.
How many dollars does Jim have?

17.  Ron has 6 turtles. Sid has 4 fewer turtles than Ron.
How many turtles does Sid have?

18. Vel had 1 dollhouse. Ann has 1 more dollhouse than Val.
How many dollhouses does Ann have?

19, Debbie has 5 birds. June has 9 birds.
How many fe'wer birds does Debbie have than June?

20.  Joan has 4 pencils and Mil 2 has 3 pencils.
How meany more pencils does Joan have then Mike?

21. Betty has O rabbits. 6 are Urown and the rest are white.
How many rabbiis are white?

22. Mike hr . 6 trucks and 4 trains.
How many trucks and trains does Mike have altogether?

23.  Geil had some beads. Jane gave her 6 more beads. Now
she has 9 beads. How many beads did she have to start with?

24.  Sam had some pigs. He gave 2 pigs to Frank. Now he has
7 pigs left. How many pigs did he have o start with?

25.  Liz had 7 dogs. She gave some to Bob and then had 1 dog
/1. How many dogs did she give to Bob?

26. Kete had 1 sucker. Jill have her some more suckers.
Then Kate had 8 suckers. How many suckers did Jill give her?

27.  Tom had 4 fish. He gave 4 of them to Bob.
How many fish did he have left?
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28.

29

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

41.

Bob had 1 stick of gum. Val gave him 1 more stick of gun.
How meny sticks of gum did he have then?

Sem had 5 bugs. Tom have him 1 more bug.
How many bugs did he have then?

Beth had 7 cendy bers. She gave 4 of them to Ted. How many
candy bars did she have left?

Jean had 3 balloons. Sue gave her some more balloons.
Then she had 6 balloons. How ma 1y balloons did Sue give her?

Ted had 7 toy jets. He gave snme to Ben and then had 5 toy
jets left. How many toy jets . he give to Ben?

Tom had some hot dogs. He gave 2 hots dogs to Jan. Now he
has 2 hots dogs left. How many hot dogs did he have to
start with?

Pat had some marbles. Jill gave her 4 more marbles. Now
she has 10 marbles. How many marbles did she have to
start with?

Ron has 3 dogs and 2 cats. How many dogs and cats does
Ron have altogether?

Jenny has 10 coins. 3 are dimes and the rest are nickels.
How many coins are nickels?

Tina haes 3 doils and June has 9 dolls. How many more dolls
does June have then Tina?

Mom has B oranges. Dad has 6 oranges.
How many fewer oranges does Dad have then Mom?

Jon has 4 shells. Sam has 3 shells more than Jan.
How many sheils does Sam have?

Max has 6 fish. Jill has 5 fewer fish than Max.
How many fish does Jill have?

Matt has 10 bugs. He has 1 bug more than Ben.
How many bugs does Ben have?
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42. Jack' has 4 tops. He has 6 fewer tops than Tim.
How many tops does Tim have?

43. Liz has 3 oranges. She has 3 fewer oranges than val.
How many oranges does Yal have?

44. Joan has 8 neckiaces. She has 2 necklaces more than Barb.
How many necklaces does Barb have?

45. Sue has 7 bananas. Rick has | fewer banana than Sue.
How many bananas does Rick have?

46. Jack has 6 ice cream cones. Liz has 4 ice cream cones more
then Jack. How many ice cream cones does Liz have?

47. Rick has 2 dogs. Sue has 4 dogs.
How many fewer dogs does Rick have than Sue?

48. Mary has 10 blouses and Jill has 4 blouses.
Hoy many more blouses does Mary have than Jill?

49.  Ken has O apples. 2 epples ere red snd the rest are green.
How many apples are green?

90. Sare has 1 big duck and 6 little ducks.
How meny ducks does Sara have altogether?

21.  Todd had some dimes. Sue geve him 7 more dimcs. Now he has
8 dimes. How many dimes did he have to start with?

92.  Ann had some hats. She gave 1 hat to Ted. Now she has 9
hats left. How many hats did she have to start with?

93. Annhad 5 dresses. She gave some to Beth and thern had 3
dresses left. How many dresses did she give to Beth?

4.  Todd had 5 shells. Joan gave him some more shells. Then
Todd had 9 shells. How many shells did Joan give him?

59. Rick had 10 rocks. He gave 3 of them to Pat
How many rocks did he have left?
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26. Jim had 4 apples. Jan gave him 3 more apples.
How many apples did he have then?

57. Pam had 5 shells. Liz gave her 4 more shells.
How many shells did she have then?

28. Joy had 5 dolls. She gave 2 of them to Val.
How many dolls did she have left?

99. Max had 7 ducks. Jim gave him some more ducks.
Then Max had 8 ducks. How many ducks did Jim give him?

60. Tim had 9 ships. He gaeve some tc Vel snd then had 7 ships
left. How many ships did he give to Val?

61. Pam had some rings. She gave 5 rings to Liz. Now has has 4
rings left. How many rings did she have to start with?

62. Jack had some frogs. Tom gave him 1 more frog. Novw he has
4 {rogs. How many frogs did he have 1o stert with?

63. Joy has 4 blue crayons and 4 yellow crayons.
How many crayons does she have altogether?

64. Melt has 6 balls. 4 are blue and the rest are green.
How many balls are green?

65. Ben has 2 packs of bubble gum and Beth has 5 packs of
bubble gum. How many more packs of bubble gum does Beth
have than Ben?

66. Jenny has 3 balloons. Jack has 10 balloons.
How many fewer balloons does Jenny have than Jack?

67. Timhas 5 trucks. Tom has 2 trucks more then Tim.
Hov many trucks does Tom have?

68. Kate has 10 stickers. Jenny has 3 fewer stickers than Kote.
How many stickers does Jenny have?

69. Fred has 9 Transformers. He has 3 Transformers more than
Chad. How meny Trensformers does Chad have?
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70.

71

72,

73.

74

75.

76.

77.

78.

79.

80.

81.

B2.

83.

Ann has 4 lollipops. She has 5 fewer 1oliipops than Pat.
How many lollipops does Pat have?

Beth has 5 apples. She has 2 fewer apples than Sam.
How many epples does Sem have?

Al has S kites. He has 2 kites more than June.
How many kites does June have?

Pat has 8 pairs of shoes. Joy has 4 fewer pairs of shoes
than Pat. How many pairs of shoes does Joy have?

Pam has 3 skirts. Beth has 5 skirts more than Pam.
How many skirts does Beth have?

Jeff has 8 airplanes. Todd has 9 sirplanes.
How many fewer airplanes does Jeff have than Todd?

Pete has 8 shirts and Tim has 5 shirts.
How many more shirts does Pete have than Tim?

Barb has 8 ice cream cones. 6 are chocolate and the rest
are strawberry. How many ice cresm cones are strawberry?

Jeff has 2 bats and 8 bslls.
How many bats and balls does Jeff have altogether?

Kate had some pet rabbits. Joy gave her S more pet rabbits.
Now she has 7 pet rabbits. How many pet rabbits did she
have to start with?

Jill had some dolls. She gave 3 dolls to Sue. Now she has
D dolls left. How many dolls did she have to start with?

Ron hed 8 apples. He gave some to Joy and then had 6 apples
left. How many apples did he nive to Joy?

Chad had 4 guns. Tim gave him some more guns. Then Chad
had 7 guns. How many guns did Tim give him?

Ben had 6 trucks. He gave S of them to Jack
How meny trucks did he heve left?

1



B4. Max had 2 blue cars. Tim have him 3 more dlue cars.
How many blue cars did he have then?

XS
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LEVEL TWO

PROBLEM SOLYING: WITHOUT NUMEERS

introduction: Read & "story” problem that has no numbers in it. Ask the
children what number operation would be needed on the given things to
answer the question.

Example:
“John had some chestnuts. He gave some of his chestnuts to Fred. How many
chestnuts did John have left?"

Talk sbout whet is given and what needs to be found. Whet opereation is done
on the given numbers to find the answer.

Do this periodically throughout the year, sampling ALL fourteen of the + and
- situations.

Aclivity: Give children cerds with “+" and "-" on them. Read “story

problems to them one at 8 time. The children are to hold up & card to show
which operation to do or the given numbers.

34
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LEVEL ONE

WORD PROBLEMS: More Than Two Numbers

Introduction: Introduce this extension to the children with a story. They
should have UNIFIX cubes or other material {o represent the materials. Ask
them to use the meaterials and snswer the question in the probiem.

“Tom has three balloons; Bill has four balloons
and John has two balloons. How many balloons
da they have together?”

“Jesn had three cookies end Patricia had two
cookies. Jesn gave one cookie to Theresa.
How many cookies did Jean and Patricia have
together?”

“Tom had eight marbles. He had two more than
John. John had two more thaen Bill. How many
marbles did Bill have?”

"Mr. Pirelli makes tires for bicycles and tricycles.
He made enough for 4 bicycles and 3 tricycles.
How many tires did he make?”

Devise as many probiems involving adding and subtracting that show joining,
separating, comparing and part-part-whole 8s you can.

Combine two of these situations into these problems as much as possible.
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LEVEL TWO
GENERATING WORD PROBLEMS

LESSON ONE

Introduction: Present the class with two numbers, S and B, for example.
Ask the children to write & story using these two numbers and either
addition or subtraction. Give an example: "John has five apples. Corinne
gives him eight more. How many does he have now?”~ Ppint out that a
question must be asked in each story written Wwhen each has written one,
ask a few of the children to read their problems. Discuss these. Ask the
children which number sentences would be written to show what operation
is used to answer the question. Discuss these responses.

Present 8 second psir of numbers and ask the children to write a story sbout
this pair. Remind the children that one of the numbers cen be the result of
adding ur subtracting. Repeat the previously described discussions. wWatch
for (1) the variety of situstions used, (2) correct use of signs in the
associated number sentences, (3) correct use of “lef{ over,” “sl] together,”
“left,” "together,” "more than,” “less than,” and other expressions that are
related to the kinds of problems.

LESSON TWO

Give the children three related numbers, e.g. 9, 6, 3. Ask them to write
these down and circle one of them. Have them write & story problem that
uses the two UNCIRCLED numbers, so that the CIRCLED number will be the
answzr 1¢ the question in the problem.

ERIC
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LEVEL TWO
ERATING NUMBER SENTENCES

Background: Read ALL of the lessons relating to Word Problems and Number
Operations in Lev2] One. Repeet these with larger numbers than
recommended for Level One. Keep in mind that the sequence for deveioping
understending of Number Sentences is:

ORAL DESCRIPTIONS — ARRANGEMENTS OF MATERIALS -
NUMERAL CARD "SENTENCES™ - WRITTEN SENTENCES

This same sequence should be used when the numbers are expressed in Place
Yalue form. The materials to arrange then are base ten biocks.

Children will have some difficulty generating number sentences for certain
kinds of problems until they heve had much experience with all separating,
joining and comparing situstions. Reread the section of word problems until
you thoroughly understand how these give rise to the arithmetic cpersations
that number sentences represent.

'&‘f&
“~ ‘e
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LEVEL TWO
CORRESPONDENCES

Background: One of the major areas of difficulty for students in
intermediate gredes and junior high school is in applying ratio and using
proportions. An eerly start in this area at the concrete level would be
helpful in preventing some of this.

LESSON ONE

Introduction: On the overhead, use transparent colored squares of two
colors. Make a set of TWO of one color and a set of ONE of the other color:

R B

R

Children should have two colors of UNIFIX cubes. Have them meke a TWO link
of one color and a ONE 1ink of the other as you have done. Write 2:1 to show
this comparison. Then make a second arrangement like the first and join

them:
R B
R B
R
R

write 4.2. Point out that the 2:1 groups ar still recoverable and that there
are twice as many RED as BLUE. Give the children recording forms and have
the children complete that.

Links of each color | {(Red)| {Blue)

1 2 1

©
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LESSON TWO Have the children use UNIFIX cubes to complete recording
forms for 3:2; 3:4; 2:3; 1:2 ratios. Repeat this activity once & month or so.
Besides giving a concrete example of ratio correspondences, it helps
children learn multiplication facts.

LESSON THREE Have children use 2 colors of UNIFIX cubes to build links as
in the previous lessons. Provide them with graph paper and have them color
in squares to show the links as successively made. The example is for 2:3.

Color A Color B

246 269, etc.

Heve them draw lines 8s shown snd compare how the lines sre “cl.mbing.
Then have them record the links cide by side on graph paper:

5——

==
%
s
SERle
A BABAGB
2 3 466 9

Lines should be drawn connecting the A color corners and also 8 line
connecting the B color corners. Compare the “rise” in the lines.
Following is a recordhug form. Several of these for different ratios are
provided in the pupil's book.

ERIC I8
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' LEVEL TWU
ERACTIONS

Ba~kground: Children have 8 primitive idea of frections coming to school.
"Half™ generally means one of two parts, without reqgerd for the parts being
IDENTICAL -

- probably cut in "half” for most children et age 6 or 7. One might recognize
the disperity but say, "Your half is bigger than mine!”

Introduction to the “dea of fraction is representing some count of severasl
EQUAL: PAKTS is through work with concrete meterisls with such
relationships built into them. A fully developed concept of fraction raquires
eventual use of ares, length and volume models. At this level Pattern Blocks
sre used. Chiidren will have used them previously for several purposes, but
at this level, forma! introduction to fractions with them is one of the two
uses for them.

LESSON ONE:

Group the children in fours with each group having st least 12 greens, 3
blues, 4 reds and 2 yellow Pattern Blocks. Using overhead projector
versions of these, show the children what constructions you want done with
them.

txample:

"1 have made a shape just like
5 the blue piece from two greens.

You do the same.”

Q 99
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Then:

"A green piece is what part of a blue piece?”

"A blue piece is how many times as big as a green piece.”
"Are all of the green pieces equsl in size.”

“The green piece is what fraction of the blue?”

Have the children build each of the remaining pieces from the same-color
smaller pieces in all possible ways such as red from greens, yellow from
greens, yellow from reds, yellow from blues. Ask guestions about what
fraction the red is of yellow, blue of yellow, etc.

You should continue to question the children about these relationships until
they see that:

G- 1/2B 6=1/3R G=1/6Y
B-1/3Y R=1/2Y B=2/3R

This is necessary since future work will assign Yalue ONE o the Yellow
piece and fractions to the smaller related pieces.

LESSON TWO

introduction: On the overhead projector, show a red rod. Ask the children to
find a rod that is half of red rod. When they respond, arrange 2w below IR
R

LB R

Have them find a rod that is half of the purple rod. When they respond,

arrange:

RIR
P

0:; the overhead.

Have them find half of the dark green rod, then half of the brown rod, then
half of the orange rod. Ask which rods have no "half” rods in the set.

Symbolize these relationships as W = 1/2R, R= 1/2P, G = 1/2D, etc. Do the
example from the worksheet on the overhead and be sure that they record
and color on the worksheet correctly.

Example:

Full Tt Provided by ERIC.
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R BLUE

THIRD: none G

LESSON THREE

Have the children work with “one third” using the worksheet. Watch to see
that they are (1) coloring in on the worksheets and tracing the correct rods
for the thirds end helves.

LESSON FOUR
Introduction:. Place the purple rod with four white rods and the brovn rod
with four red rods on the overhead, as shown:

?

Talk about “one fourth™ as being one of four EQUAL parts. The ¥ is one
fourth of the P and the R is one fourth of the W rod.

Ask the children for other examples of one fourth, where there are four
EQUAL parts.

Activity: Give each child several white squares of paper. Demonstrate how
to fold them into fourths one wey:

i
| >
> |

74

|

Have them fold three pieces this way and color in ONE fourth, TW0 fourths,
and THREE fourths.

Demonstrate how to fold it into fourths another way Talk your way through
it.
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N > >
N /\
“Now it's in half” "Now we

have half of
half”

Again, have them color in ONE fourth, TWO fourths and THREE fourths. Point
out how two fourths = gne ha!f.

LESSON FIVE

Activity: Have the children cutline a 3 x 3 squere on the geoboard. Have
them divide it intd 2 equal parts with one rubber band and record this on the
dol paper. Monitor to see that these sre correct. Svggest, “Do it another
way.” Have them hold up their geoboards so that you can check. If most of
them are OK, they should draw these, too. Work with those who are having
problems while the others vivide the square in 8s many ways as they can.

Extension: Repeat with s 2 x 3 rectangle, thena 4x 4squareanda 4x 3
rectangle. Challienge them to try other shepes, such as triengles or non-
rectangular 4-sided shapes.

LESSON SiX:

Use UNIFIX cubes or Cuisenaire Reds to introduce children to 2/3 and 3/4.

Unifix Cubes: Have them make UNIFIX links of 8 given size of one color.
Have them mske a second link of & given color that is some fractional part
of it. Emphasize the idee of "a certain number of EQUAL perts” as a fraction.

Example:

Make a blue 1ink of 12 cubes.

Make a red link that is 2/3 of it.
Make 8 green link that is 3/4 of it.

Cuisenaire Rods: Have studentds find shorter rods that asre fractions! parts
of selected rods.

Example:
Find a rod that is 2/3 of a dark green rod.

©
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LEVEL TWO

FRACTIONS 2: USING FRACTION WORDS

LESSON ONE

introduction: Put the yellow hexagon an the overhead projector. Tell the
children this is ONE. Make the hexagon from 2 red trapezoids. This, then is
ONE-HALF. Make the hexagon from 3 blue "diamonds © Ask the children what
fraction & blue piece will be (ONE-THIRD). Make the hexagon from the green
triangles. This shape is ONE SIXTH of the yellow ONE.

write the following alongside each piece.

T
LN
v

ONE HALF 1/2

ONE THIRD 1/3

/\ ONE SIXTH 176

Ask the children several comparison questions.

“Is 1/2 more then or less than 1/3?"

Full Tt Provided by ERIC.
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"How do you know?”
“I5 1/3 more than or less than 1/67°
“What else do you know about 1/3 and 1/67"

Activity: Pass pattern blocks out to the children - 2 of each color. Have the
children combine 2 different pieces together in different ways, asking for
the resul’ ing fraction (compered to the UNE) each time. Have the children
find the difference between (HOW MUCH bigger the larger one is) the red and
biue, the biue and green.

Remind the children you join and cempare fractions just like you join,
separate and compare whole numbers.
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LEVEL TWO

PLACE VALUE: UN]FIX CUBE INTRODUCTION TO BASE TEN

Background:  Children using this program will have had experience with
counting anto a place value mat unti! a predetermined grouping size < tan
was reached, grouped these end placed thern in the left column. They siso
8re counting off a place velue mat, necessitating decomposing of groups to
recover counters. These same games (see Level One Lesson Plans) should be
used to introduce base ten. Whereas they previously called groups by names
other then the base size, i.e. Bozo for three or Quark for four, TEN is to be
given its own name. It is & good idea to make a UNIFIX TEN, and suspend it in
front of the room with the 1abel - TEN.

LESSON ONE

introduction: Children are to each have g split mat and & “hank™ of 25 or so
UNFIX cubes:

Oao
0gQdg
00gp

Select a signal to indicate the number to be put on the counting (right) side
of the mat - hand clap, rap of & ruler on a desk, etc. Signal to have the
students count two, three, four at & time ont the right side. Remind them
the TEN is the magic number and when they have TEN UNIFIX they must link
them and (1) put the TEN on the left side. At esch stage they are to record
on the Recording Form.

Example:

0 105
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Place Vaiwe Mat! Rmm form

O 7EN | ON¢
0 2
clap, clap O
O 7EN | ONE
0 0 <
clap, clap, c/ap
O 0 3
O
O
7en | owve
0 2
clap, ciap, clap
0 5
0 8
TEN | ONE
0 2
clap,clap, c/ap
0 5
0 g8
0 10
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When children ere accustomed to this let them play “persons! computer” by
cuunting on end recording using a die or spinner as the signal for how much
to add to the right column. This can be varied by using TWO spinners or TWO
dice, one to indicate tens to add, the other to indicate ones to add. Repeat
until concept of "grouping by tens” is well established.

LESSON TW0: Start with a predetermined larger number, ie. f orty-three
and use signals to count off the board. This will require students to take
epart @ UNIFIX TEN to get ONES needed ‘o0 be able to remove the required
number. Be sure they fully deccompose the TEN and not remove just enough to
have the required ONES.

Follow the same procedures and variations, using the Recording Forms
provided.

LESSON THREE: Give the children numbers to show you in t2ns and one on
the place velue mat. "Show me thirty-two"

| | o
ne

etc.
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LESSON FOUR: Have pairs of children measure lengths in the room using
UNIFIX cubes to make 8 long train that metches the length. Have them bresk
the UNIFIX cubes into TENS and ONES, place these on a place va'sie mst and
record the result on a form:

TENDS | ONES | TOTAL

AN

Extensigns: Have pairs of children estimste the number of objects in jars or
bags - pesnuts, marbles, macaroni shells, etc. Then have them count these
by TENS in paper cups, place the cups and left over ones onto the place value
boerd and record the results. Compare these with the estimstes.

Pair children with UNIFIX cubes (and 1ater - base ten blocks}, 8 +~ spinner, a
place value mat each and a numeral spinner. They take turns spinning the
+/- to see whether to add on cubes or to take cubes off, the numers) spinner

to see how meny. The object is to get a given number of TENS, i.e, two,
three, etc.

-

4| —

' -

Q 1 O 8
ERIC

Full Tt Provided by ERIC.



LESSON FIVE: This "esson is to provide a transition to trading with base ten

blocks.
introduction: Of the TEN Unifix recording form and the TEN Beans recording
form
DD ADDD
L[] DD DDD

make a link in two parts of Ten Unifix and color this to show that on the
‘ransparency. Then roll ten beans and color that transparency. Write the
corresponding number seniences 1n each case in two ways: 10= __ +__ and
—t__ =10

Activity: Each child should have 12 of each of two colors of Unifix and ten
beans that are colored on one side. Have them complete one Beans sheet and
one Unifix sheet, writing both Kinds of number sentences each time. Remind
them to look for tens when they see things like 6 + 7. 4 from the 7 is used
with 6 to make ten snd 3 is left over, so the result is & ten + three.

it might be helpful to make a Unifix Ten and hang it up in the front of the
room with a sign: THIS IS A TEN.

Foliowing are Masters to be used in connection with numeration using UNIFIX
cubes. The pupil book has some exercises already prepsred using these.
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LEVEL TWO

PLACE VALUE: Stations

Set up stations like number stations for students. Use the "My Computer”
and other recording torms and worksheets.

Materials to use include:

1. Unifix cubes and Unifix ten frame place value mats with reocrding forms.
2. Base ten blocks and base ten place value mats with recording forms.

3. Beans and cups to use with split boards and recording forms.

4 Bean stick "tens” to be traded for ten beans accumuleted and the
appropriate reccrding forms.
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. LEVEL TWOD
NUMERATION

LESSON ONE

Background: Many children will already have associated counting words
with base ten numerals through their experience with page numbers, price
tags, etc. This lesson is to clearly associste numersls in base ten with the
counting words. Words are to be translated in base ten block
representations and then into numersls through pictures. Materials are base
ten blocks, 2 place value mats, and recerding forms that look like:

Namber Name ricture Nameral

OO I o TEND OHES

LA MAN A~

Introduction: Read aloud some number between ten and thirty. Ask the
children to write that in the NAME column. Have them arrange base ten
blocks to represent that number. “Draw a picture in the PICTURE column of
your base ten blocks.” "Write numerals in the tens and ones columns to show
how many of each you used and pictured.”

Check each step to see the recording forms are used correcily. Do several
different numbers to Jive children experience.

Student Activily: when children can all correctly use the recording form;
pass out the worksheets. They are to use materials 1o represent the given
counting words, araw piclures of their mataerials (a| to represent a TEN
block and 8 * or x to represent & ONE block) and write the numerals. Watch
how children make the transition from ORAL counting words to PRINTED
counting words.

Extensions: Use this lesson with gradually increasing numbers - twenties
and thirties - forties and fifties, etc. Use the recording form as a master to
make additional worksheets. Use worksheets that vary the stimulus, ie.

1. give pictures of base ten blocks - the student writes
names and numerals

2. give numerals - student makes pictures of base ten blocks

0 111
ERIC

Full Tt Provided by ERIC.



Full Tt Provided by ERIC.

ERIC

and writes names.

Use worksheets where each problem has a different stimulus - word,
picture, numeral. '

LESSON TWO

Have children build counting charts that go from O to 99 using the base ten
blacks and the Recording Forms.

LESSON THREE

Have peirs of children measure 1engths in the classroom using Base Ten
TENS and ONES. These should be placed on a place value mat and recorded as
done with UNIFIX cube measurement.

Following are masters for recording numeration work with base ten blocks

and for making worksheets to use. There are several of these alreay
prepared 1n the pupils’ book.
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LEVEL TWO

Background: Trading ones for tens is different from building tens from
ones. The reverse processes of trading tens for ones and decompasing tens
irto ones are even more different. Trading the tens for hundreds must also
be carefully introduced when base ten blocks are used. This will come later.

LESSON ONE

Have children build lengths to match the base ten “long” from the "units.”

HEER e

“units”

Extend this to two longs:

P long

units

Have them group the “ones” together and the
tens together and count:

[ [

Point out these are the same - YR
D8 oO SR

O 0 — =

thet TWO TENS show as much ~ © SU %:P 1 T
ooB® [ [

as TWENTY ONES -
- -

- -

LESSON TWw0
Use cardboard "ten frames” or bean sticks and have the children write the
numerals for different combinations nf these.
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A HJHd - ONE from A is used to make 8

B FIVEinB+% TEN+TW0 or 12

These numerals should be written on recording forms: MAKE
LOTS OF THESE! 4 A

TENS | ONES
e e
g (.. ...J

Beansticks

Beansticks are made by gluing
beans to tongue depressors
or popsickle sticks.

LESSON THREE

Do the Counting On activities and Counting Back activities using base ten
blocks instead of UNIFIX cubes.

LESSON FOUR

Group the children into fours. Each group should have a collection of base
ten ones, tens. Prepare cards with 2 place numerals on them. Give one card
deck to each group. The deck is placed face down. One child selects top card
and keeps the card hidden while building the number from base ten blocks.
Each other child in the group is to record that numeral on 8 form provided,
1.e.:
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FENS | ONES

These could be compared with others in the group and with the "builder's”
card. That card is then placed at the botiom of the deck. A second child
picks the top card and the process is repested.

Extension: Use later with 3 digit numerels and hundreds pieces
added and a non-columnar recording form.

LESSON FIVE

Use the My Computer Record ! and base ten blocks. The child is to
complete the record by adding ONE blocks, one at a time to the counting side
of a place value mat and enter the number into the record form. watch for
“trades” when tens are reached.

Extension: Use the My Computer Record 2 AFTER hundreds have been
introduced to the children. This lesson can be incorporated inte a8 “station”

LESSON SiX

Introduction: Children should have base ten blocks, tvo spinners or 2 dice.
The spinners or dice are to be spun or rolled. One shows how many tens to
use - the other how many ones to use in building numbers out of base ten
blocks. Demonstrate this with overhesd spinners, base ten blocks and the 2
column recording forms until children know whet they ere to do.

Activity: Have the children complete the "My Computer” worksheet b. using
one spinner to determine the TENS in the number and the other to ind:_aie
the ONES in the number.

Following are Masters for ~ecording forms end worksheets for numeration
with base ten blocks that extend into the hundreds.
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LEVEL TWO

NUMERATION IN BASE TEN: HUNDREDS WITH BAGE TEN BLOCKS

Background: HUNDREDS are not to be introduced until children have
mastered TENS into ONES and ONES into TENS. Emphasis should be on the
relating of (17 counting words; {2) base ten block arrangements; (3) pictures
of base ten blocks; and {4) numerals.

{Written and oral)

Counting <

Words

N

N7
Pictures

Yy
N

N Base Ten
Pieces

AN

4

> Numerals

The recording forms and worksheets provided will provide much of this

relating, but not all.

LESSON ONE

Introduction: Flace & 3 column workmat on the overhesad projector:

[] ]

Hundreds Tens

D

Ones

Place & nandful of ONES in thet column. Moeke these into TENs. Trede for
base ten TENS and place these in that column. Remove the material.

ERIC
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Place a handful {more than ten) of TENS in that column. Make these into
squares or HUNDREDS. Trade these for a8 HUNDRED and put the HUNDRED in
that column. Point out this process is also reversible and HUNDREDS can be
traded for TENS.

Activity. Give the children base ten blocks and the workmat called "My
Computer Counts to 999." The children are to add ONE UNIT at & time to the
ONES column and trade up as needed. At each step the numers] showing what
1s on he workmat is to be written on the 3 column adding machine paper
recordin,q forms, ie.

O ) 0
0 !
0 0 2
0 1 0
0 9 9
1 0 0
g 9 9
LESSON TWO

Group the children into fours. Each group should have a collection of ones,
tens and a few hundreds in base ten blocks. Prepare cards with 2 and 3
place numerals on them - one/cerd. Give each group ten such cerds. They
are to put these in a deck with numerals face down. The first child shows
the top card anc builds that number with base ten biocks, i.e.:

43 H N xxx

Each child is given a turn. The group is to check on other members and
correct each other’s errors. When the deck is exhausted, exchange derks
between groups and continue.

LESSON THREE

©
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Introduction: Children should have base ten blocks including some hundreds,
tens and ones and 3 column place value mats.

write a numeral on the blackboard or on the overhead projector.

1. Have the children read it aloud;

2. Have the build the number wilh base len blocks

3. Have them record the number on the recording form by drawing a
picture of the materials and writing the numeral.

Repeat with a couple more examples that include 3 digits.

Activity: Children should use base ten blncks with the worksheets and
recording forms. Encouraye the use of ,1,and  indrawing pictures of
the base ten blocke.

LESSON FOUR

Introduction: Make a "mystery box” of base ten blocks on the overhead
projector. Cover this with a long piece of cardboard thet can be slid back
over the base ten biocks once the overhead projector is turned on:

1 1 i { i { 1

! i i i i ' i
10 e i Al i

o ¢ |

o g | :D l lg |

{ D‘ D 1 D‘ t i }

: D:D : | {0 : :DD :

' L g 1 i 0 )

i 1 i 1 i
— t i :—‘—~  — B 1 _:__J._

' ! . i i ; i

' t ] s i ! !

i j ) i i 1 i

i 1 s i i i 1

] 2 3 4 ) 5] K 8

Move the cover to Position 1. Have the children orally describe the number,
then write it on the recording form provided. Mose successively to
Positions 3 through 8, each time having the tota! shown read, then written
on the recording form.

Do a second problem by starting with 7 as the firet position and sliding the
cover from right to left,
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LESSON FIVE

Repeat th2 procedures above with different arrangements of base ten
blocks, omitting the oral descripticns.

LESSON SIX

Students who need additional work -~ put the base ten blocks on a board and
slide snother board as a cover away from these with these children one on
one.

LESSON SEVEN

Start with a large number on the place value mats, e.g. 66. Do the counting
on aclivity to get to forcing a regrouping into hundreds.

LESSON EIGHT

Start with a 3 digit number on the place velue mats, e.g. 112. Do the
counting back activity to force dgecomposing a hundred into tens.
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LEVEL TWO

COMPUTATION: BASE TEN

In developing an understanding of the addition and subtraction algorithms in
base ten, special work mats and recording forms should be used along with
the base ten blocks.

The sequence af place value mats 1s:
1

| ]

% TENS ONES

HH |

HHH

HHH HHY

3 4
TENS ORES TENS ONES

HHH
HH
HH
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— o HUNDREDS | TENS ONES

HUNDREDS | TEHS ONES

|

These can easily be made of 8 heavy white cardboerd or poster board, using
base ten stamps to make the figures at the column heads. You can do double
duty by having an equality board on the reverse side of one ang by putting
two different versions on the two sides of the same hoard,eq. 1 and 2, 3
and 4, 5 and 6. You huve been given models for all of these.

In using recording forms and worksheets witii base ten blocks, use much the

same sequence of column headings. You have been given several samples of
these that can be used as black line masters.
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LEVEL TWO
COMPUTATION FORMS: PLACE VALUE

Background: Children must be introduced to computation forms in base ten
representation using materials thet emphasize the column arrangement of
nume;als that show group size. Prior to doing this, children must have had
experience with lessons to develop place value snd to emphasize "making

tens,” preferrably as two fives by using ten frames. This is a mode) for a
place value mat and for worksheets used in this:

TENS | GNES

HHH
EHH

LESSON ONE

Introduction: Use an overhead transparency version of the place value mat,

and of base ten blocks. The children should have base ten blocks, place value
mats and recording forms.

1. Ask children Lo place five ONES on the counting side of the place value
mat Have them write 5 on the recording farm:
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TENE | ONED | TEND | ONES

0O

O
WAAAAMANAAAL

Do the same on the overhead version of the recording form.

2. Have them write "4” below the "5". Remind them you have not yet
indicated what should be done with these.

3. Check to see they have done this.

4. Point out the horizontal line. Tell thens this is to separate the S & 4
from the re. 41t, much as the = sign does.

S. Ask them to describe the sign to show these should be joined. Do not
have them write it. Then ask which sign would be used if we took 4 from S.
what sign would be used to shoy how much bigger 5 is than 47 what sign to
show Lhow much smaller 4is than 57

6. Actually model all of these and write the related sign on the overhead
recording form each time. Do this with several number pairs.

LESSON TWO
introduction: Use the overhead transparency version of the place value mat

and base ten blocks. Children should follow by using base tcn blocks on
their place value mats.

Put an sddition problem involving ones on the mat:
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s 338 1 ]
ooBRR
TERER

AN

Ask the children which sign you should put there.

If “+" is chosen, ask the children what to do with the ONES. If they tell y .
to join them, point out this would "overflow™ the ten frame. What should Le
done then? Evxchange ten ONES for a TEN and place it below the line. Then
move the remaining ONE(S) below the line. Point out that they should
al'waus look to make a TEN out of the ONES and place a TEN in that column.

If "= 15 chosen, ask the children what to do with the ONES. If "take away" is
suggested, ask what to take away" from what. Move any ONE(S) thal remain
below the line. If comparison is suggested, make a 1-1 correspondence
between ONES 1n the ten frames and move the surplus ONES below the line.

Activity: Pass out worksheets and have the children do these using place
value mats and base ten blocks.

LESSON THREE

Introduction: Use the overhead place value mat. Place the following on the
overhead:
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Ask the children what the "+ tells you to do with the materials. Physically
join them by moving the Base Ten TENS together and the ONES into one of the
ten frames. Ask the children where the result of the joining should go.

Move these below the 1ine, keeping the ones in the ten frame:

oo | ones

W AAL/

Do one more like this.

Activity: Have the children use place value mats and base ten blocks to
complete the worksheets involving addition. Make additions! worksheets

from the master provided.
LESSON FOUR
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Introduction: Put a subtraction problem on the overhead version of the place
value mat:

oaom | O

WhmAAN

Ask the children what the "-" sign tells you to do with the materials. If
they mostiy respond with "take away,” ask them if the siyn means something
else. Try to question to get "see how much bigger the top one is “ or "see
how much smaller the bottom one is™ or something like it. Point out it can
pe seen either way. Do the “comparison™. "There is one more TEN on the top
so 1'1] put it below the line. There are two more ONES, so I'11 put these
below the line”

L]

| SR |
s | FTH

m | FFHH

AAAALS

"What's below the line shows how much more was on the top OR how much
would have to be added Lo the bottom to get as much as on top.” Put your
hand over the top material and ask the childre~ ‘2 mentally join together
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what's belaw the line with the bottom. Do another, having the children
arrange their materials to follow you.

Do this a second way. This time say that you will use the bottom row behind
the sign to indicate what to 12ke awsy from the top. Do it. Then move the
top down below the line. Point out the "answer” is the same in both cases.

Activity: Have the children do those worksheets using place value mats and
base ten blocks. Ask them to do some by comparing and some by “take
away.”

Foltowing are Masters to make ten frames and to make recording forms and
worksheets to use with base ten blocks. Several such exercises are
included in the pupil books.
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. LEVEL TwO
COMPUTATION: SYMBOL FORM TO MATERIAL

LESSON ONE

Introduction: Use the overhead projector. Write a computation for such as
21 on it. Alongside this place the base ten form:
+4

21 1

+ 4 + ..

Combine these to obtain 25 in the form:

...
As you write the 2:

21
+4
2

remind the children this counts 2 TENS. As you write the 5:

21
+ 4
29

remind the children the 5 counts ONES. Do another that requires regrouping;
1.e:
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* & 40

7
<+ 18 “+ l

L B A
L N

Point out the 2 fives that meke 8 TEN TRADE these for a TEN, and put it in
that column:

-4

———
L
»
»
»

Then write the 35 to show 3 TENS and 5 ONES.

Activity: Pass out worksheets, base ten blocks and place value mats. Have
the children build the numbers, then do the additions.

watch for the regroupings. BE CERTAIN children make TENS, then TRADE for
8 TEN piece and put that in the right column. Always keep reminding
children of looking to make 8 TEN from the amounts in the ONES places.

LESSON TwD

introduction: Place a8 computation form like 19 on the overhead.
=7
Arrange base ten blocks next to it to represent this.

* & & e
* & 0 0

L * o009
” @

Point out that the - can show comparing or finding the difference between
them or to take away the bottom number from the top one. In either case
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* ¢ or 2results. Write that down.

write 1 1o show the that is there.

Manipulate the pieces to show both ways to think

of the =
l what remains of
(=1 'J the top number is
o | ** ori2

Pointing to the bottom number,

' A take sway that amount from
— . osee the top, again leaving
* | ** ori2

Tell the children they can think of the - sign either way and that they shouid
use the meaning they are most comfortasble with.

Activity. Pass out the worksheets, basa ten blocks and place value mats.
The children should represent EACH problem given with base ten blocks and
manipulate these to find the answer. Then they write this into the
computstion form.

LESSON THREE

introduction; Remind children of the counting back game, where tens had {o
be traded for ONES to be able to count them off the bosrd.

write 21 on the overhead and build it with base ten blocks alongside.
=7
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21 I

—7 :.....

Point out that there aren't enough ONES in the top number to either make &
comparison or to take away ONES shown in the bottom number. Ask where
the needed ONES in the top number can come from? Then TRADE one of the
TENS for the ONES and piace as shown:

The top number now has

® & 0 09
e » @ 00

’ e o o« MmMore than
.

: '. e the bottom number, whether
by comparison or by take away

Activity. Have students work on the worksheets provided using base ten
blocks end place velue mats.

Watch carefully for problems with {rading down to obtain needed ones.
Children seem to resist this much more than trading ones for tens.

Use the same approaches when introducing computation with 3 digits after
the numeration activity with 3 digits.

LESSON FOUR
Iintroduction: Write a horizontal computation form like 23 + 14 =

Ask the children to build this on the place value mat with base ten blocks.
Observe if they change thic to the vertical computation form in order to do
this.

Discuss how this might be done WITHOUT changing with an illustration on
the overhead projector.
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E i:: __;> “.'.....
| @ |

Adding tens 1o tens and ones 10 ones is no more difficult this way. However,
if children are more cor-rortable changing to the vertical form so as to keep
columns aligned, et them. Do a8 second that involves the - sign, e.q.

286-14= or =28- 14

Again, build this of base ten blocks:

*® & 000
—— & se e
* & @

Again, you can subtract tens from tens and ones fror ones as 1ong 85 no
“borrowing” is needed. Allow children to interpret - either as "take away”
or as comparing, and to convert to vertical form if necessary.

Activity: Pass out worksheets, addition first - then subtraction. Have the
children work these using base ten blocks on their place value mats.
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LEVEL TwO

COMPUTATION: Subtraction
Many children have difficulty with "borrowing” or decomposing tens into
ones to subtract in a case like 42

-a

Borrowing can be avoided by using an equal additions method.

Introduction: “"Look at this subtraction.” Write: 9
6

“If | add & number to both the 9 and the 6 what will be the result. Lel's try
37 Write: 9+43=12
-6+3=-9

"fs the difference still the same?” (Yes, 3 is still the difference.) "If |
subtract a number from both, what will be the result? Let's try 3 again.”
Write. 8-3= 6

-6-3=-3
"The difference is still 31" “If | add or subtract the SAME NUMBER from the 2
parts, the difference remains the same. What number is easiest to
subtract?” Get the idea of O as being the easiest across.

"Consider this®™ 24

g
"what do | add to both so what is being subtracted ends in 07" (3)
Write. 27
- 10

"1t is now easy to see the difference is 17."

"Let’s try another™ 52
- 36

“What do we add so the number being subtracted ends in 07" (8dd 4)

"Let’s try” "Adding 4 gives
b
-40
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“Here is snother” 50

-23
“What should we add to each?” (7) 57
=30
27

"Practice doing subtraction this way to see if you like it better than trading
a8 ten for ones to subtract.”
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LEVEL TWO
COMPUTATION FORMS

Background: Children should be adept at changing a horizontal computation
form {number sentence) to a vertical form and vice verss.

LESSON ONE

Introduction: Write an open number sentence on the chalkboard. Ask the
children to complete it. Then write the same "fact” in vertical form and ask
children to complete it. Point out that these two forms show the same
number relationships. Give several such examples, then have the children
complete the worksheets. Have counters available for them to use 1n doing

this.
Examples:
Horizontal Vertical
2
2+3=5 +3
5
6=95+1 + 1
3
5]
B+5=13 + )
3

in using vertical computation forms, children should be encouraged to "1ook
for aten”, i.e. 2 from the 5 along with B make ten so 2 from 5 is left and the
result if ten + three or 13.  Attached are masters for forms to use to
develop exercises that will have children go forth and back between
horizontal number sentences, and vertical computation forms. The pupil
book has several of these that are slready prepared.

©
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LESSON TWO

Introduction: Use an averhead transparency with the foliowing “incomplete”
computation forms. Arrange these so different numbers 20 through 90 can
be used. The example is for 50:

20 08 20 a2
+30 + 06 07 + 0 +08

"Which of these HAVE to be 60 or more?” Disruss the reasons for the
answers.

“Which of these COULD be 60 or more?” Discuss this. Arrange similar forms
for subtraction:

40 06 40 42 45
-1 - 0B -07 Q

"Which of these HAVE to be 30 or more?”™ Discuss reasons.

"which of these COULD be - more?” Discuss reasons
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LEVEL TWO

COMPUTATION AFPLICATICNS

Children shouid have base ten blocks and place value mats. Read "word"
problems that have 2 digit represented numbers in them. Keep the numbers
small enough so that the numbers are below thirty and the sums, where
found, are below fifty. Vary the problems within the fourteen kinds that
yield addition and subiraction. Resd slowly enough so children can
represent the quantities with base ten blocks on the place value mats. Have
the children (1) find answers and (2) write number sentences for each
problem. Watch for correct use of +, - , and =.

"Phyllis has twenty-three cupcakes. ¢Shen ihe cupcekes with your bhese ten
Lioacks ) She gives thirteen cupcakes to the children in her class. (Shaw the

SIgn thal indicstes grving ewey eno the Cuficokes with your heseé ten Hiacks)
How many cupcakes does she have 1eft?”
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Fattreving are Masters tor qving quack practice on recall ot 2 part anmtinn
and 2 factor muitiplication combinationg, along with a sample o1 how the
nurier aiz shiouid be RANDOMLY arranged on the Lop and zides. Use the "+~
first and the "s” arter work with tiles and beans and cups

Each child cheuld have 8 "+ and a "x” completed table tc use for reference,
evcept on "guick drille”
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LEVEL TwO

NUMBER PATTERNS

LESSON ONE

introduction: Use overhead transparencies of the Hundreds charts provided.
Write a8 few numbers on the square:

0 3 4

10

43

"Think carefully, and tell me where to put some other numbers into this
table”

Accept responses, whether correct or not. Put the numerals where children
suggest, then discuss whether this location satisfies some pattern. Which
patiern?, etc. Continue until most of the matrix s filled.

Activity: Hand out the other Hundreds charts to the children snd have them
complete them.

LESSON TWO
introduction: Put a completed hundreds chart - either A or B - on the

overhead projecter. Using a 2 x 2 mask cover all but 4 squares on the chart.
Ask the children what patterns they see.
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22123
32| 33

Discuss the responses. Move the mask to a different place and again have
the children identify the patterns.

Extensions:
1. Use 3 x 3, 4% 4, etc. masks
2. Use the other version of the hundreds chart

3. Use 8 mask on a completed addition tahle

4. Use a mask on a completed multiplication table.

Following are Masters to use to develop templates to put aver 8 hundreds
chart to search for number patterns.

Q 1 ‘i O
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LEVEL TWO

MULTIPLICATION: TILE

Background: Multiplication and division arise from the same processes of
joining, separating and comparing as to addition and subtraction.

The most common use of multiplication as repeated subtraction can be
emphasized along with another common application in finding areas through
use of a rectangle model with tiles.

The tiles can be 1 inch ceramic, wood or heavy cardboard tiles. Needed are
tiles and a workmat that has the following format:

Columns
VR AVVINANNS
_9
__>
Rows — Tiles placed in here
ﬁ
—
—
ﬁ
LESSON ONE

Introduction: Flace an overhead {ranc «arency version of the workmat
(master supplied) on the overhesd. Place two tiles as shwon and ask the
children how many tiles are there. Record this (1}

_ Number
- Rows  Columns Tiles conionces
g
0 1z ! 2 |axi-2
2y 2 2
z) € iy Z2x2-4
141
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Then add a second column and record again (2) Point out to the children that
thcy are to add tiles two at a time until they have O columns. They are then
to add one tile at 8 time in a 3rd roy until they have 9. Continue to a 4th
row and so on until they have 9 rows and 9 columns.

Activity: Children should have tiles and the tile mats. As the children make
arrays of rows and columns of tiles to find numbers on the table. As these
are found, write them into the table.

LESSON Tw0

Use an overhead transparency of the tile mat and the recording form for
multiplication. Arrange 2 rows and 2 columns and show the children how
this is writ.en into the form.

Rows (x) Columns{ =) Tiles Used Number Sentence
2 2 4 2x2=4
2 3 6 2%x3=6

Do another with 2 rows and 3 columns and repeat the process. Ask the
children if they are sure of what they are to do and discuss as needed.

Activity: Pass out tiles, recording forms and work mats. The children are
to complete that recording form.

Repeat with recording forms that have increasing quantities on them Make
other veriations of the recording form. Examples are given.

LESSON THREE

Develop a large multiplication table into which the children can take turns
entering numbers in the square:



Columns

{4l S| etc.

e
r~

Multiplication Chart
Rows

I LTI EL VI I

elc.

Activity. With tiles, the work mat recording forms and the multiplication
table, the children are to (1) complete the recording form; {2) enter into the
multiplication table; and (3) record each rectangle made on graph paper,
labelling the sides and writing the number sentences:

Graph Paper Rumber Sentence
3
2 6
2 x3 =6

LESSON FOUR

Discontinue use of the recording form and have students enter numbers
directly into the table. Use some tables with numbers in them and tell the
children to build these tile rectangles first
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LEVEL TWDO

MULTIPLICATION: BEANS AND CUIPS 1

Background: The use of beans and cups give the repeated addition
interpretation of multiplication a look that emphasizes making collections
8s opposed to area.

Introduction: Use an averhead projector transparency that simulates cups.
By covering up with cardboard (paper blows off!) you can have as many
“cups” 8s you need.

"I have three cups. If | put three beans in each cup, how many beans do you
think | would need?” Then put three beans in each cup to show this

accumulstion.
Write: g = 3 ¥ 3
beans beans cups uzed
in
each cup
EOEED
Q 144
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I want to put four beans in each of these three cups. How many beans will
go into each cup?” Deliberately put one bean in each "cup” until all are gone
and COUNT the beans in one of them. Write the number sentence:

12 = 3 X 4
beans cups beans in each cup

Activity: Children should have beans, several paper or plastic cups and
worksheet One. Have them complete the worksheet. It may take several
math periods.

Extensions: When children have had opportumity to see the multiplication
facts up to 6% 10 with tiles and beans, then use Record Two.

Full Tt Provided by ERIC.
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LEVEL TWO
DIVISION: BEANS AND CUPS 1

Background: The tiles model gives ane interpretation of division - the
"measurement” or repeated subtraction interpretation. Beans and cups give
opportunity to introduce both the measurement idea and the partative idea
in to contrast these

LESSON ONE

Introduction: Use the transparency mat with circle "cups” as for

multiplication.

"I have twelve beans. | want to put three in each cup. How many cups will |
use?” It i1s hoped that several children will be able to answer “four”
Nevertheless deliberately distribute the beans, three at & time, into the
"cups.”

GG

"How many cups would be used if | put four beans in each cup?” Again, show
the placement of the groups of beans in the cups. "Were there any beans left
over.” "l have thirteen beans to put into cups. | need two beans in each cup
How many cups will | need?”

Some discussion may ensue with this introduction of a remainder Point out
that it is enough at this point to show the remainder in writing the number
sentence:

i3 >~ 2 = 6R
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Activity;

Each student should have several beans, six or seven cups, the recording
forms. They are to systematically put the same number of beans into each
cup, starting with two beans/cup and the number of beans increasing one at
8 time until six cups have been used; then three beans in each cup, etc., until
six beans/cup have been used. This will take more than one class peried.
The worksheets using 7 beans/cup and more should be used later when place
value understanding is more firmly founded.

©
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LEVEL TWO

DIVISION: BEANS AND CUPS 2

LESSON ONE

Introduction: Use the overhead in the same way as in the Beans and Cups 1
Lesson. This time, the division involves distributing in such a way as to
assure equality of a given number of collections.

"I have twelve beans | want lo put ti.ese into three cups so that each cup
has the same number of beans. How many beans should go into esch cup?”

After any needed discussion about the responses given, carefully sort the
beans one at a time into the three “cups ™ Write:

12 — 3:=4

Ask the children if you could have put the beans two at 8 time into the cups
Ask for any other ways to distribute the beans to be certain the cup had
EQUAL numbers of beans. "I have thirteen beans to put into three cups and |
want the SAME NUMBER of beans in each cup Can i do thie?" "How?”

On the overhead, sort the beans <o there are four i each cup 8gein and point
out the extra bean. It would disturb the EQUALITY of beans in the cup it put
intc any one of these so it 1s 8 remainder. Write

*

12 - 3= 4 R |
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"I want to distribute these same twelve beans inlo four cups so each will
have the SAME NUMBER of beans. How many beans will be in each cup?”

Again put the beans in the overhead "cups.” Write:

12 —4 =3

BEEE®

Do one more with a different number, ie, eight beans into two cups.

Activity: The chiidren should have besns, cups and the recording form. They
gre to complete these over as many class periods as needed. The + sheets
can be done after Place Value. Understanding is hetter and children have
done decode counting - ten, twenty, etc.

Extensiens: Multiplication table forms can be completed by the children as
they do the recording forms.

As before, keep the number of cups fixed, increasing the besns. Then one by
one increase the number of cups.

Attached are Masters Tor recording forms and for making worksheels to be
used 1n connection with multiplication and division using besns and cups.
The pupil books has several practice exercises already prepared. The
children should use beans and cups with these w

©
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LEVEL Tw(

DIVISION: TILES 1

Background
Using the same models - tiles and beans and cups - for division concept
development emphasizes the inverse property of these operations.

introduction

On the overhead projector, place the Tiles Workmat. Inform the students
that you are going to use a given number of tiles to make rows as long as
possible. "I have twelve tiles. | am going to put these into three rows How
many columns will there be?” Array the twelve tiles to verify the four
columns formed:

aonog
BB%B write: 12 =3 = 4
1 234

“IT 1 used the twelve t1les to make three columns, how many rows would |
get?”

Again, array the twelve tiles:

00od
OO0 | |
00 write: 12-3 = 4

000

NN —

Lo

"wWhat would happen if | used thirteen tiles?”

Point out thet the extre tile was not enough to make snother row so it ic a
Remainder.

wWrite the number sentence.
12=3=4R 1

ERIC
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Activity: The children should have tiles and recording forms to use. Wstch
to see how the number sentences are being written.

Following are Masters to be used to record work with tiles and to make
vworksheets to be used with tiles. Also included is 8 warkmat sample. Note
tnat this rectangle leads into the division "box™. Students should putline on
graph paper the rectangles that they make. Several exercises using these
forms are in the pupil book.

©
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LEVEL TWO

MULTIPLICATION

Introc iction: Make several "two” links of UNIFIX cubes. Demonstrate
linking two of these together. "How many cubes are in this link made from
TWO "2" 1inks?” “How many cubes will be in & link maie of THREE "2"s
links?"

On an overhead version of the recording fnrm, show how to fill in this data.

Activity: Pair the children. Give each pair 30-40 cubes. Have them make
the links and join them together as indicated on the recording form.

152
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LEVEL TwQ
DIVISION

introduction. Show the children a ten made of UNIFiX cubes. "How many
UNIF{X cubes are in this link?"

Verify by counting out loud, touching each cube in tum. "How many 'two's’
in this TEN?" Verify by breaking off two links and counting sloud to find
FIVE two’s in the TEN.

Show the children a UNIFIX tink of twelve cubes. "How should | find how
many three's are in this twelve.?” Break off three’s as suggested and count.

Re-attach the cubes into the link or twelve. "How should | find how many
fours are in twelve?” Verify this as before.

Activity. Group the children into pairs. Give each group thirty UNIFIX
cubes. Instruct them to make links having the following numbers of cubes
inorder: 6 7. 8,9, 10, 11 12, 1314, 15, 16, 17 18, 19 20, 21, 22, 23, 24,
25 26,27, 28,29, 30

For each link they should see how many ways they can break the link up into
EQUAL smeller links. These results should be recorded on the form
provided. Once this form has been gone over and discussed, the worksheets
involving base ten blocks and ten frames should be done by the students.

ERIC
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LEVEL TWO

WORD PROBLEMS: MULTIPLICATION & DIVISION

LESSON ONE

Introduction; Children should have beans and cups. Tell the children to use
these to represent things in the problem. Read a problem slowly:

eER B8s Taur haves " wWhat can show Jean's boxes?

There sre same n8riies in esch box. " What can chow the marbles?
There sre 5 meries in each bax: ~ Pul three marbles in each box.
Howr meny meriies oaes Jesn hever”

Have the children write s number sentence to show this (4x 3= 12}

Read additional problems that involve a repeated addition interpretation of
multiplication. The children should (1) use beans and cups to show these,
and {2) write related number sentences.

LESSON TwO

introduction: Children should have several UNIFIX cubes. Read s problem:

Fred h&6 15 pleces of cengy. " Show Fred's candy.

He gave the ssme smount 1o each or 3 7rignds " Show this with UNIFIX
cubes.
Hav: meny feces ard esch 1rieng gel 7"

LESSON THREE

Introduction: Children should have TWO colors of UNIFIX cubes. Read a
problem slowly:

Nency #ss 7aur gelis " Show Nancy's dolls with one color of UNIFIX.

GHE HES 3 HImESs 88 meny aoll dresses " Show the dresses with the other
color of UNIFIX cubes.

How meny dell gresses goes Nency hever”

Use the provided problems to give this kind of experience to children.
Representing ihe objects in problems with concrete materials helps them
understand the situations that require multiplication and division. Besns
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and cups, UNIF IX cubes, tiles to srrange in rectangular srrays can all be used
to vary the lessons.

Measurement and partition division and repeated addition and ratio
comparison multiplicetion cen be understood, with materials, at this level
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LEVEL TwO

SAMPLE PROBLEMS

A. Routine multiplication involved

1. John had six cans of tennis balls. If each can held three tennis
balls, how many tennis balls did John have?
2. Francie’s glove box had 6 pairs of gloves. How many gloves did
Francie have?
3. There are 5 sticks of gum in a small package. Four of these
packages have how many sticks of gum?
4 Hot dog buns come eight to a package. How many hot dog buns
will you have if you buy three packages?
3. Halloween pumpkin stickers cost 5 cents apiece. How much do
seven stickers cost?
6. Fred's classroom has only 3 rows with S desks in each row. How
many desks are in Fred's room?
7. Crayons were on sale for $2.00 a box. How much would enough
crayons for 12 children cost?
8. Toni had a cat and three kittens. She decided to knit "booties”
for all of them. How many booties did she make?
9. How many tires are needed for the wheels on seven cars?
10.  There are 4 boys for every 3 girls in the Center school. if the
number of boys 1s forty, how many girls are in Center school?

B. Routine division problems:

1B Paule wished to share the twelve Big Macs she won with her
two sisters. How many Big Macs did each girl get?

2. Peter sorted a collection of eighteen empty bottles into six
pack contsiners. How many containers did he use?

3. John filled 6 glasses from a bottle containing 30 ounces of orange
juice. How many ounces of orange juice went into each glass?

4. Josnne had 24 bottle caps in a collection. She sorted them
equally into 4 bags. How many bottle caps were in each bag?

9. There are 20 boys on the bus. There are 4 times as many boys
as girls on the bus. How many girls are on the bus?

6. Bettyused 12 eggs in 3 recipes of brownies. How many eggs

were used in each recipe?

There are six times 8s many pennies as nickels in my bank.

| have 24 pennies. How many nickels do | have?

8. Jodie put 6 beans in each of 5 cups. How many beans did she

=l
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put into cups?
g Tommy put 30 tiles into rovws and columns to make a rectangle.
He had 3 rows. How many columns did he have?

10.  Tess had 29 tiles. She made 7 rows. How many tiles were in
each row? How many tiles were left over?

C. Multi-step and multi-number problems:

1 John had 75 cents. A muffin cost 40 cents and a candy bar cost
30 cents. John bought a candy bar. How much maoney did John
have left?

2. Paula, Tom and Edward collected hazelnuts. Paula found 14, Tom
27, and Edwerd only 10. They decided to share them. How many
hazelnuts did each get?

3. Dan and his two sisters decided to play a number game in the car
to pass the time. Dan wrote 3 numbers down and gave his sisters
these clues:

8. The sum of the numbers is 19
b. They are all different

¢. Each number is less than 9
what are the three numbers?

4 Pat, Donna, Dave and Terri exchanged Christmas gifts. How many
gifts were involved?

5. Ted and Bill decided to trade baseball cards. American League
cards can be traded for 2 Nationsl League cards. Tom gave Bill
12 American League cards. How many National League cards
did Bill give Ted?

6. Sam threw 5 darts at the board. What is Sam’'s score?
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7. winnie bought 4 stamps for 22 cents each and 4 envelopes for
10 cents each. How much did Winnie spend?

8. Frank bought 2 plastic trinkets for 8 cents each, and 3 metal
emblems for 9 cents each. He gave the clerk 50 cents. How much
change did Frank get?

a Jean cold lemonade for 15 cents per glass. Down the street
Fred has a sign, "Lemonade is 4 cents cheaper here!” Julia
bought 6 glasses from Fred. How much did she pay?

10. Which one block.should be moved to which other stack so
the sum in each stack is 157

. 158
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11. | am taller then John, but shorter than Carlo. Which of us is the
tallest?

12. rat earns 4 cents for each box of pencils she salls. She has sold
20 boxes. How many more must she sell to earn §1.007

13. beorge put three coins in 8 soft drink machine to get a can of
root beer that cost 40 cents. Which coins did he put in?

14. Perzils are sold at the school store. You can buy them at 3 for
25 cents or 9 cents each. How much can Tess ave on 24 pencils by
buying them in threes?

15. Single Cones
30 cents

Double dips 55 cents

Crushed nuts 15 cents

Marshmallow topping 10 centis

How much did Flo pay for a double dip cone with crushed nuts?
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LEVEL TWwO

AREA AND VOLUME (Geoblocks): GEOMETRY

Background: Geometry in the primary grades typically is limited to memorization
of the names of common plane shapes such as circles, triangles, rectangles, etc.

These plane shapes ALWAYS are found in the concrete as faces of shapes that
occupy space, so the plane shapes should be introduced as faces of three
dimensional shapes. The lessons that suggest the use of geoblocks do these.

LESSON ONE

Introduction: Show the children several nf the geoblocks. Point out how the faces
are in the form of different known shape. like triangles, squares #nd non-square
rectangles. Also point out the SAME shape can be found on two o more blocks by
matching the faces.

Activity: Give each child a set of 4 or S DIFFERENT geohlacks. Have each child
find as many faces that are ALIKE as they can. Have them trace these ALIKE faces
on the same piece of paper. Then have them find as many DIFFERENT rectangles as
they can and trace these on the same sheet of paper. Do the same for triangles and
squeres. Have the children compare drawings to see how maeny of the SAME shapes
they have traced. Hang up all of the “rectangle” sheets and have the class
determine how 67y DIFFERENT rectangles were traced. Do the same for the
“triangle” sheets and the “square” sheets.

LESSON TwO

Ask the children to describe orally as many ways in which the blocks can be ALIKE
or DIFFERENT as they can. List these on the board and discuss. Some examples sre
number of faces, the number of edges, the number of "corners” (vertices) on the
shapes of the faces, by having the same shape on them

LESSON THREE

—

introduction: Show the children how & primer balance works. [f you don't have
these, make some balances by hanging milk carton buckets from a beam suspended
8t its center.

s
-’
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Hold up two unlike geoblocks. Ask the children which they think will “tip the
balance.” Try balancing them. If one side goes down, discuss why this happens. If
they balence, paint out they have DIFFERENT shapes, but WEIGH the same.

Activity: Provide pairs or trios of children with a balance and 3 or 4 geotiocks.
Ask them to use the balance to order these from lightest to heaviest.

LESSON FOUR

Introduction: Show the children how two of the same blocks can be put together to
make 8 larger block in more than one way.

Ask the children how A and B compare in the space they ocrupy. Emphasize
concepts like: "Each is HALF of the same block.” Show how this is different from
using two DIFFERENT blocks to make the same shape in more than ane way.

o 161
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Activity: Give pairs of children 7 ar 8 geoblocks with at least one case of 2 alike.

Have them compare these:

“Which is the largest? How de you know?”

"Are any the SAME volume? How do you know?"

"Can you find cases where two of your blocks fitted together make the same
shape as another of your blocks?"

“what can you find out about those blocks?”

“How are space occupied (volume) and weight different?”

"Do balances measure weight or volume?"

“How might you find out how much space the blocks occupy?”
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LEVEL TWO
GEGMETRY: GEOBLOCKS
LESSON ONE

Make "gecjackets” of single blocks by tracing faces of geoblocks on 8 sheet
of paper. Three or four of these will fit onone 8 1/2 x 11 sheel. Organize
teams of three children. Each team should have three or four of the
geojacket sheets. Have them find all of the geoblocks in s collection of
20-25 that have a face that fits in the "geojacket.” Have them record this
number. Vary the sheets among the groups so the lesson can be repeated a
few times.

LESSON Tw0
Make geojackets using two blocks placed side by side so that a single

outline shape has faces from two blocks in 1t. Repeat the procedures in
Lesson One.

e 163

Aruitoxt provided by Eic:



LEVEL TWO

GEOMETRY: PATTERN BLOCKS

LESSON ONE

Introduction: Use overhead lransparency Pattern Blocks. Show the children
how a small set of them - 2 reds, S greens and 2 blues as an example - can
be placed into 8 veriely of arrangements. Suggest making pattern block
“houses,” "horses,” etc.

Activity: Give children each a small set of Pattern Blocks tn make several
shapes from. Have them trace the outline of the shapes made. These then
can be “problems” for other children to solve.

LESSON TWO
Two sheets are furnished that give examples of patiern block activities.
Use g Pattern Block template to create similar activity sheets.

1

Following are several samples of commercial worksheets to be used with
Tangrams and Pattern Blocks. The other recording form is in the student's
book. 1t should be made into a large chart to hang in the room on which
children can paste drawings of the shapes they have succeeded 1n making.

VAYTTERN BL OUK FROBLENS FOR FRIMARY FEOFLE 600 L ET5 FATTERN BL G0k
/T heve Severs! similsr kinds of sciivities far this &ge group
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LEVEL TWD

GEOMETRY. PATTERN BLOCKS 2

On the overhead projector, plece one of each Pattern Block shepe. Use
overhead transparency versions of the Pattern Blocks. Place a green
triangle so its angle coincides with one on the blue "diamond.”

Tel the chilc &~ these angles are equal because one matches the other.

Place the whit- . :rey) "diamond” on the green triangle so the smaller
angle of the whitc 1s on an angle of the green.

Ask the children what part the white angle is of the green angle. Work
this to get them to see it is ONE HALF of the green angle. Pass out the
worksheet to be done by groups of three children, each group with a
collection of Pattern Blocks that includes two of each piece.
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LEVEL TwO

AREA (Tangrams): GEQMETRY 2

LESSON ONE

Introduction: On the overhead projector, use 2, 3 or 4 of the five smallest
tangram pieces to make some different shapes:

vV

Some examples are given:

1. From the two *1, make *2, *2 and *4. Ask the children what this tells
you about the AREA covered by *#2, #3 and *4.

2. with two *1 and *2, meke:

/L

Again ask the children what 1s true of the areas covered by the TRAPEZOID
and the RECTANGLE.
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LEVEL Tw0
GEOMETRY: ANGLES

LESSON ONE

Iriroduction: Use the overhead projector. Place a green piece on top of 8
blue piece and poin.t out how the angles match. (An angle of the green with
the smaller angle on the blue).

Place a second green piece on top of the blue and point aut how TWO angles
of the green match ONE large angle on the blue.

“The angle on 8 green is equal to 8 smaller angle on the blue.”
“The angle on a green is half of a larger angie on the blue.”

Label the angles as follows and leave on the board or somewhere as 8
reference for the children.

Activity: Have the children find a1l sways that cngles cen be put together to
make larger angles.

An exampleis. 2A=B, A+ C=D

Some suggestions to give the children

Aruitoxt provided by Eic:
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"Hnw many B angles make a D angle?”

"Can you make and E angle from just B angles?”
“Arrange the angles from smallest to largest.”
“Find the angles on the yellow piece.”

“Can the C angle be made, using smaller angles?”

Have the children record all such angle relationships that they find.
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Aclivity: Give each pair of children these five pieces of g tangram set and
have them put them together 2, 3, or 4 a8t a time to make different shapes.
Have them trace around the shapes they make. Display these sheets so all
can see the variety of shapes it is possible to make. Pass out the lower
numbers half of the worksheets and have the children cover the shapes on
them with pieces selected from the five pieces given them.

LESSON TWO

Each pair of children should again have the five smallest tangram pieces.
Have them caver the outlines of the top numbered half of the worksheets
using ALL FIVE of the tangrams.

LESSON THREE

Using all seven tangrams, the children are to make their own shapes from
them. They should trace around these and these then become "problems” for
other children to work on.

An alternative is to use the sheet made up of the smallest right trisngle.
The children are to color in SIXTEEN of them so that they are all connected
(an example is given.) These become outlines for other children to fill in
with tangrame. Not all of them will be possible so have two boxes. The
children can put those they are able to complete into one and those still not
solved into another.

LESSON FOUR

Pair the children. Each pair chould have a set of tangrams. Have them do the
following:

1. Find sides that match on the pieces.

2. Find all of the different lengths of sides on the pieces.
3. Which of the pieces cover the same amount of paper?
4. wWhich angles match on the pieces?

LESSON FIVE

Introduction: After children have had an introduction to tangrom work with
all seven pieces, this continuing activity can be used.

Prepare a transparency from the provided table Make g tagbosrd table with
roughly & x 8" cells with appropriate headings. Tell the children this will
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hang in the room. When a shape 1S made that can be placed on one of the
cells, they are to trace that shape and pin the tracing in that cell.

Each child should have a set of tangrams and a recording table. Refer to the
transparency on the overhead by pointing to the cell for (insert squaie
picture here) and 1 piece. Ask the children to find one piece shaped like that
and hold it up. Put your (insert squsre picture here) in that cell on the
transparency and have the children write “yes” on their tables.

“Can you make a square from 2 pieces?”

Have a child come up and arrange two pieces to make a square on the
overhead. The children should write "yes” in that cell and in EVERY cell
where they are able to make the required shape. Tell the children the
tagboard table will be up all year and they are to put the tracings and
drawings of all shapes they make on the tagboard table as well as write
“yes” on their tables.

1

VTANGRAN FATTERNS is 6 GOOT SGree GF 165Gr6m fredlems for 1475 &g
IO
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LEVEL TwO

GEOMETRY: TANGRAMS

LESSON

Pair the children. Each pair should have a cet of tangrams. Have them do
the following:

—

. Find sides that match on the pieces.
2. Find all of the different lengths of sides on the pieces.
Z. Which of the pieces cover the same amount of paper.

4. wWhich angles match on the pieces?
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LEVEL TWO

GEOMETRY: GEQBOARDS

LESSON ONE

Introduction: Show the geoboards to the children. Stretch a band to make 8
shape Point out the band TOUCHES some pins - these are ON the shape.
Point gut the pins INSIDE the shape and the pins QUTSIDE the shape.

Activity: Children should have geoboards and dotpaper. Have the children
build a 3 sided shape. Ask the children who have 1 pin INSIDE the shape to
hold these up. Then ask the children who have 2 pins INSIDE the shape to
hold these up. Continue untii all have been displayed. Repeat until they sl}
can 1dentify INSIDE pins. Have them make a 4 sided shape. This time ask for
1,2, etc. pins OUTSIDE the shape. Again discuss.

Have the children build a different 4 sided shape. ask for those whose
shapes touch 4, S, etc. pins. Discuss these cases until children seem to
know when pins are ON (or touched) INSIDE and DUTSIDE.

LESSOn TWO

Introduction: Make an overhead transparency of the recording form:

SIDES ON THE SHAPE? PINS ON PINS INSIDE PINS DUTSIDE

Make shape, show it to the children and record the correct numbers on the
transparency chart. Do s second. Have the children build & shape on their
geoboards. Record several of their results on the chart.

Activity: Pass out the recording forms and have the children each make
shapes 10 complete ALL lines of the form. Classroom challenges:

"Make & chepe so there are AS MANY pins inside as pins outside.

"Make a shape with half as many pins inside as outlside.
Following are the recording forms provided in the pupil’s book for thece
lessons.
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LEVEL TwO
USING LOGO

If you have LOGO available to your students, here are suggested primitive
commonds for them to explore that are appropriate at this level. Have a
poster in the room with these listed and defined. Encourage the students
to keep a "dictionary” of these commands.

ST SHOW TURTLE This brings the "turtie” at the HOME positian on the
streen. Without this, the commands to move the turtle are of little value.

CS CLEAR SCREEN This clears all "turtle trails™ from the screen and
puts the turtie at the MHCME position. {t is to be used when children want
to have a "clean paper” to write on.

HOME  This command sends the turtle to the HOME position in the center
of the screen, 1eAving 8 trail as it goes if the pen is down. The pen should
be down au all times for most children of this age.

FD FORWARD This sends the turtle s given distance in the direction in
which it is headed. Thus, FD 50 will move the turtie ahesad 50 units.

BK BACK This backs the turtle up a given distance in the direction in
which it is headed. 1t is the inverse of FD - like "~" 15 the inverse of “+".

RT RIGHT  There are a total of 360 units of turning when a turtle turns
through a compiete circie. Hence, RT 90 will turn the turtle CLOCKWISE
through S0 degrees or a quarter turn. FD 180 points the turtie in the
opposite direction.

LT LEFT  This is the inverse in that the turtle turns COUNTER CLOCKWISE
a given number of degrees of a circle.

All of the primitive commands that result in motion of the turtle, (RT, LT,
FD, BK) should be preceded by haying the children move their bodies 1n
response to command as the {urtle would move. You should also use
walnut shells or cardboard or wood "turties” and move these on an
overhead transperency grid in response o commangds. Some semple "off
computer” lessons and some sample introductory lessons:
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LESSON ONE

Introduction: Make a large circle to put on the floor. Use butcher paper or

oilcloth or some similar material:
0

1 S
180

Activity: Each child in turn should be the "turtle”. Give the "turtle”
commands such as:

FORWARD 5
FORWARD 10
BACK 10
BACK 20
RIGHT 30, ev-.

Children should point their feet along the line that leads 1o 30 an the
circle perimeter.

RIGHT 45
LEFT 30
RIGHT Q0
LEFT 60, etc.

Keep at this until children cen ALL fallow thece commande

. 174
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LESSON TW0O

introduction: Maeke @& transparency similar to the floor mat {(a master is
provided). Move the turtle on this transparency io show FD, BK, RT and LT
moves much as in LESSON ONE.

Be sure you make it clear that RT and LT only TURN the turtle. After
turning, the turtle must be told to move FD or BK. Show this by RT 30, FD
20 and similar combined commands.

Activity: Have the children draw lines on the worksheet to show “turtle”
moves. Watch for children's interpretations of the combined command
moves.

LESSON THREE: AT THE COMPUTER

Load LOGO so the following is on the screen:

4 WELCOME TO LOGO h
?

\__ Wy,

"Type in ST"

Point out the location of the turtle in the center of the scree”
“The turtle 1s now in its HOME position”
“Type in FD 20”7

“The turtle has now taken 20 steps shead "
"Type in HOME."
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“we are putting the turtie back where it started so we can see how long a
trail it left”

“Type 1n RT 30"
“We are turning the turtle so it can go shead in s different direction”
“Type in FD 407
"Type in HOME "

“Compare the turtle's trail the second time with the first”

o

4 N

)4

\. Y,

“Type in RT 907

“Type in FD 60 "

‘Notice the turtle’s treil is longer when the number is bigger "
"Doec RT 90 affect the length of the turtle traile”

Type inC5”

Now the turtie is HOME and all turtle trails are gone.

Have the children use the FD , RT , HOME and CS commands to gxplore bty
to make the turtlie move around and leave trails of different kinds.

Q 178
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ESSON FOUR:

Follow the same procedures using BK  and LT
"Which command makes the turtle move like the hands of 8 clock?”

"Which command reverses the direction of the turtle and moves 1t back
alang its trail?”

"How do you get rid of all of the turtle trails?”
"How do you get the turtie to go HOME?"
"Does it lesve a trail when it goes HOME?"

Devise additional activities involving these primitive commands using
1deas from the following good sources:

The Turtie s Source-Foek " Bearden, Martin & Muller. Reston Publishing
Co.

Lesrning With LOG0T D, Watt., McGraw Hill.
LOGOWORLDS T Heller, Martin and Wright. Computer Science Press.
Exploring with LG60 /7 Allyn & Bacon Co

LO6G Discaveries, " Ser7es, Creative Fublications 2.
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BLAEK LIOE MASTRES
for maan of Gha
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RECORDIINGBHORMIS.

178



MATHFMATICIAN-

My Dean Number Sentence
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MATHEMATICIAN-

My Unifix Number Sentence

heo




Mathematician:

My Unifix Record

NUMBER NUMBER SENTENCES

L -

l 181
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D = D i
OO M@G :
D D ! nOnu _.
O D D D -
O

. D,
OO =z PO
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D D) D
OND D = OO .

182



DA D
nUnD ~DIN nOQnuOGRu S
<y D A D
DD __ 66 __
DD D [ |0 o |
D D D

D
O 0o ., PO

O T D D T

O D
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OO D ¢ | DD |
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=14

14 =

=14

14 =

=14

14 =

14 =
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N
DD
GGGGm 6666 -
D D : ) !
D
=S 666@
6666.5: G 0
D ) DI :
o _ﬁ & D
66%@ 21 D DOD o
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DO H D 22| FGT .
> & < 0D
D D™ N |
OD D D D | e
DD D
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D A D D
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DO D | = D | oo
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P
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PATTERN TILE WORKSHEET

Here are the 1irst three sn tile patterns. Make the next twn and record these
By coloring wn squares on your form:

| l !
L L

[]

Il

s—
S
i

SR =
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PIATHENATICIAN. -

PUT TOGETHER GAME
WORKMAY

N

193

134




PIATHENATICIAN _

PUT TOGETHER GAME
WORKHMAT

|

196

1985




MATHENATIETAN. —_— ———

TAKE APART GANE
WORKMAT

\J i

197 136




FINDING THE DIFFERENCE EAMIE
WORKMAT

Uy
I




HATHENATICIAN:

THE PUT TOGETHER GAME

_' {WW% -

-

o
= |
+

S EEEE————— e

4
[

4%)
-

] . 201



NATHENATIC/AN:

My Combine Game Record

——— e =

ORI
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NATHENATICIAA-

. Ty Take Apart Game Record

A




PRATHENATICIAN:

Finding the DIFFERENCE

——— . v -

I’l

" DIFFERENCE

" DIFFERE NCE

T DIFFERENZE

]
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PATHENIAT ICIAN-

My Put Together Geme Recond

-

[
—

||
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Mathbematician:

NUMBER SENTENCE COMPUTAT ION EORM
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Mathematician:

NUMBER SENTENCE COMPUTATION FORM
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MATHEMATICIAN: —_

NUMBER SENTENCE COMPUTATION FORM
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PRATHEMATICIAN

MY EQUALITY NUMBER SENTENCES

LEFY SiDE RIGHT SIDE
s
]
-
"
-
Q
209




MATHERRTICIAN:

EQUALITY RECORD 14

Equalitﬁy Board Number Sentences
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PIRATHENATICIAN-

EQUALITY RECORD 2

Number Sentence Equality Board

y

| e e —— § o—— {1 . A ¢ o1 s s o —
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MATHEMATICIAN:

MY EQUAL! /Y BOARD RECORDS

NUMBER SENTENCES EQUALITY BOARD

-

1]
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D |
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14 4

U
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MATHEHMATICIAN:

MY EQUALITY BOARD RECORDS

EQUALITY BOARD NUMBER SENTENCES

=y

-

1l
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A THESATICIAN:

The Same Number - Many Ways
NUMBER PICTURE NUMBER SENTENCES

1d
LB ]
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i
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My Counting Game Record
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Mathematician:

NAME IM TENS & ONES

UNIFIY COUNTED

PICTURE OF SPLIT BOARD
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MATHEMATICIAN:

Names to Numerals and Back Again

Number Name Numera: Numeral Number Name

' NSRS Se——

s saain i el S Wi ol »—m-‘* -
s ol -
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MATHEMATICIAN:

My Hundreds Computer

Number

Hundreds

Teas

18




Mathematician:

— TENS ONES
— TENS ONES
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MATHEMATICIAN:

NAME PICTURE NUMECRAL
!:: SERREEE O TENS ONES
!

i
l
|
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MATHEMATICIAN:

My Work with Numerasgls

% 2 °
% e o— °
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Mathematician: Another Numeral Record

Hundreds Tens Opes Hundreds Tens Ones
Hundreds { Tens Ones Hundreds Tens Ones
Hundreds | Tens Ones Hundreds Tens Ones
Hundreds | Tens Ones Hundreds Tens Ones
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rNeldematicran

Number Words

WORD PICTURE NUMERALS
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1| @ l
L
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I
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PRATHEMATICIAN -

WORKSHLET A

PICTURE NIIMERAL | WORED
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!
{ f |
{ i {
! | |
| |
{
i
{
|
i
T
gussy | | '
m‘ I | @
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MATHEMRATICIAN:

Worksheet B

1 WORD

NUMERAL

L PICTURE

R — — o e e e e ]
. . T
- - . R,
]i....”..:.l.t...!.!!. —_— qll.-) llllll
mm“
I —— —
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MATHEMATICIAN:

Yorksheet C

WORD I PICTURE

NUMERAL

IKUNDRCDS | TENS | ONES
HUMDREDS | TENS | ONES
IHUNDREDS | TENS | ONES
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MITHEMrATICIAN -

WORKSHEET D

1. Build the number given with base ten blocks
2. Dravw the picture, fill in the blanks, or write the numers] as

are missing.
PICTURE MUMBER NAME NUMERALS
l ® —Huondreds __Tens ___Ones | Hundreds Tens Ones
I o —Hundreds _Tens Ones | Hundreds{ Tens| Ones
| -
Hundreds _Tens ___ _Ones | Hundreds! Tens| Ones
l @ —Jundreds __Tens Ones § Hundreds| Tens] Ones
' ©
—Hundreds Tens Dnes | Huondreds| Tens{ Ones




MATHENATICIAN:

No. of Links Used

My Record of

rolor A

_Color B
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Meldemalician:

My Base Ten Block Record

Picture Numerals Picture Numerals
Example:
C———0oon0 TENS | ONES TENS | ONES
ggoco
— Qgogag ! 6
O - 4
09 1 2
i
}
TENS | DNES TENS | ONES
. 1
! TENS | ONES TENS | ONES
{
-
TENS ONES TENS | ONES
!
]
|
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Maihematician:

TENS

ONES

TENS

ONES

—

L
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Melbemalicien:

My Base Ten Weork

1

Pictures Pictures Numerals

e m s ol

Numerals

TERS ONRES TENS | ONES

B
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TENS ONRES | TENS ONES
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Melbemalicion -

My Base Ten Block Record

Picture Numersls Picture Numerals
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MNeidematlician-

My Base Yen Bloeck Record

|
Pictare Numerals Picture Rumerals
Example:
TENS | ONES TENS | ONES
1
i
TENS | ONES TENS | OMNES
I
§ 3
!
| TENS | OHES TENS | OMES
t
I
TENS ONES TENS | OMES
i
}
I
I
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1 T 1
n z I
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Melphematicran -

My Base Ten Work

Numerals Pictures Pictures Numerals

TENS ONES TENS | ONES

!

i
TENS ONES TENS ONES
TENS ON.S | TENS ONES
TENS ONES TENS ONES

i

i

]

|

|
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MATHEMATICIAN:

Picture/Numersls YWorksheet

Picture Numerals
— TENS CHES
—- TENS GRES
S 236




Mathematr~ 2;:

“N e o mm— . - - i a s e

NUMBER
o N PICTURETE : SENTENCE
COMPUTATI HUNDREDS ~  TENS  ONES
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Matbematician:

NUMBER SENTENCE COMPUTATION FORM
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SCOPYRITHT: A.D. HEMDRICKSCN
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TENS ONES
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A Sample Worksheet for "Quick Drill" on
"Addition Facts"

These numbers should be randomly arranged

Slglol5 9|24 |7 ¢
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"HUNDRED3 CHART A"

3

4

5

2

[

|2

13

4115

A

17

1€

19 |

2

212
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25
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3

~J)

23

3%
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4

4e
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49|45
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4¢
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£3
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55
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"HUNDREDS CHART B"
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g1

£z

€3

Py

Py
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“
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Make a template by cutting out those
marked with "x"

Ol | R|3|%|5|%|7|¥|7
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Make a template by cutting out those

marked with "x"
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Make template by cutting out those
marked by "x"
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MATHENATICIAN

Recording Multiplication Rectangles

Tile Rectangle Number Sentence
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Naethemeaeticron:
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A Sample Worksheet for "Quick Drill" on
"Multiplication Facts”

These numbers should be arranged randomly
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MATHEMATICIAN:

BEANS MULTIPLICATION RECORD

Beans in Number of Beans
Each Cup X Cups Used Number Sentence
‘ 296
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PR THEMATICIAN:

Jiles Used — Rows

TILE DIVISION RECORD

Number Sentence

| Columns | Remainder
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IR THENATICIAN:

TILE DIVISION RECORD

Tiles Used — Rows Columns _ Remainder _ Number Sentence




MATHEMATICIAN_

A TILE DIVISION RECORD

Tiles lsed Reows Columns Record
{(tiles in esch rovw)

ERIC 260




PATHENATICIAN-

BEANS DIVISION RECORD 1

Beans Used— Beans ir = Cups Used Remainder Number Sentence
each cup
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NATHENATICIAN:

BEANS DIVISION RECORD 2

Beans Used~ Cups - Beans needed Remainder Number Senience
in each cup

'EC 262
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MATHEMATICIAN:

Assessment: “Skip Count by {2°s, etc.) For Me.” Write in the largest
number skip counted to for each.

Skip Counting hy:

2 z 4 5 10
Dale:
Date-
Date- .
Date
Date:
S 263




Tl HEMATICIAN:

Link Size

Number of Links Used

Cubes in the "long™ tink

Exampie:
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MATHEMATICIAN:

Link Size Number of Links Used Cubes in the “long~ link

n

~J

=

O

d|l~w]olun]la |w v |5

o
N

=) Nl b

L ]




MATHLMATICIAN: Pa.

Link Size Numbcr of Links Used Cubcs in the “long~ link
!
7 1 5
6
8 2
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MATHEMATICIAN:

Number of I '

Digces |

™My Tangram Shapes

ONE

w0

THREE

FOUR

FIVE

Sl

SEVEN
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PRRATHEPRATICIAR -

MY GEOBOARD RECORD

1 2 3 4 S
Number of sides Number of pins | Number of Pins |Number of Pins | Number of Pins
ef shapes INSIDE TOUCHING BAND OUTSIDE on the Board




MIATHENATICIAN:
‘ My Geoboard Record
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PLACE VALUE MAT FOR UNIFIX TEN FRAMES

TENS | ONES
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PLACE YALUE MAT FOR UNIFIX TEN FRAMES
TENS ONES
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TO:  THE TEACHER
FROM: A. DEAN HENDRICKSON

Attached is something you can reproduce and send home to parents
to encourage them to support what you are doing in the classroom.
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MATHEMATICS IN THE HOME
A. Dean Hendrickson, University of Minnesota-Duluth
introduction:

Mathematics and the ucze of methematical thinking is much more than what has
been traditional school arithmetic. The arithmetic of whole numbers, fractions
abd decimals constitutes no more than 10-15% of the mathematics ve use
throughout our Tives. Much of the = thematical reasoning we ase can be
developed and experienced out of schosl, particuiariy in the heme. Some of these
suggestions may seem remote from the arithmetic you remember, but theg will
invelve children in the THINKING essential to both the learning and use of
mathematics in everyday life.

Pre-Mothemstical Thinking:

Defore a child can understend schoel mathematics, certain ways of thinking and
skills must be avasilable for use. These are continuously used throughoat learning
of mathematics, but particularly elementary scheol mathemstics. These include:
counting, comparing, ordering, using patterns, using grauped materis!, using
langusge aad establishing relations and relationships. Needed experience with
these can be obtained around the home. Before describing things te do with
children at bome to help them with their scheol mathematics, Bere are some
“golden rales” based upon research and experience vith learning children.

1. You must net force children since this has negative effects,
such as tarning them away from deing thirgs or from gou. A
child learns when resdy, curiouns, and needing to make sense
of something. This gees in spades for drill on memorizing
so-called “basic facts.”

2. Give children positive things to do when time is available,
especially these things they can do and enjoy doing. Dop't ask
for things beyord the child's capacity te do.

3. Give lots of praise and encoursgement. If what the child does
or 3sys doesn’t scem to meke sease to you, don’t criticize or
correct. Ask questions that might 1ead the child to consider
it in o different way._

4. Donm’t look for day-to-dag progress or change or for immediate
results. Just as with many other things, such as valking
or talking, a child may seem fo be making ne headway sad then
suddeniy, it’s all there. Children develop in spurts and
uneveniy, and have long platesus vhere nothing seems to be
happening. That's nermal and sccept it. There is probebly
a Jot going on below the surface.

S. Den’t compere yours with other children. Everyose is different -
thank goodness!

6. Don’t worrg if a particular skill, such as using language, is
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coming along more slowly than you'd like or than brother John's
did. Somehow most of them seem quite s lot alike by the time
theg are 12 or se.

Words:

& number of words commoniy used in mathematics and related to teaching
mathematics should be used often outside of school as well. Some examples are
Some-more, # lol, more (3, less 18ap, large, small, many, ley, S2me 23,
differext, alike, all, some, nol, Iefi, righl, abeed of, dehind, above, defow, fronl,
Sack, Jong, shorl.

In addition to words assaciated with comparing, grouping and space, the namber
words are impartant. Children most know the coanting words, but even more than
that, they must see the pattern in the use of counting words. The cordial vords
Yike firsi, second, 8ird, et. are slso imporant. Use of these words sround home
helps children to count objects correctly and to ideatify position of things in
ordered arrargements.

Comparing:

Have childres compare things as to size, length, are and volume whenever
possible. “Which glass has more?” “Which box holds mere?™ “which of these is
heavier? heaviest?” “Put these sticks in order of length.” “Arrange the
silverwvare so the longest is farthest from the plate and the shortest is nearcst
the plate.” Questions like these should be frequent. They sheuid invelve different
kinds of things both indoors and eutdoers. Combine these with questions thot make
the children estimate measurements of distance and height such as “Which do gou
think is as high os the shed, A or B?~

Comparing of quantity leads to better anderstanding of Rumber and nomber
relationships. “Are there more chai. 3 or lamps in this roem?” “Are there more
cups or tesspoons on the table?” “Have we go more red reofs or green roofs on sur
street?” “Put enstgh table knives on the table 3o that there are as many knives
as forks.” “De you have mere boys or girls in ysur class?” These can be asked
when out walking, riding in the car, wvatching TY or sitting in the boat. Ask
children to de things that will make one group as large as ansther frequently Al
such activity helps children build number relations into their deeper
understardings, instead of as memorized associstions that have ne meaning - like
names and detes gou once memorized to pass 8 history test!

Ordering things that can be counted is impertant. Bead stringing activilies are
good for young childrea. “String some beads so the third bead is red and the
feurth bead is blue.” “Make a string so every other one is grees,” ete.

Ordering things that have lengths, areas and velumes extends comparing beyond
twe things. Hsve children place three sticks of differeat lengths in order from
shortest to longest; piace three pieces of paper of different areas into orders;
plsce three different sized cans of jars info srder. Gradually extend the number
of things to more than three for these activities.



Ask frequeat questions abeut the erdering of events as te which happens first,
second___iast, etc. Conmnect these with time estimations, “"How meny minutes ago do
you think this happened? How many days?” eic.

Counting:

Children should keep extending their memorized sequence of connting words. This
is important. But being able to say the words in right order does not mean they
can coun: things. They necd much practice at this. Have them count everything
arous. the house that is countable - the chairs, tables, legs on chairs; the tiles
on the floer, in the ceiling- the number of windows in a room; the silverware in
the drawer; the cans on the shelf; the pieces of wood in the woodpile; the
telephone poles geing by, etc. The mare they count, the better able they are to
count. When they are pretty good at counting ferward, have them do some
counting back. For example, start with 20 clothespins. Ove at at time put one
into 2 con and count aloud those that are left as each ene is removed from the pile.

Patterns:

Have children leok for patteras - in the carpet, in the ceiling, in wallpaper, in
the drapes, on the bedspreads. Patierns of shape, or color, or sound are all
important. Beads cam be strung in pattcrns. Collections of bottle caps, old keys,
suttens, screws, nuts and bol ‘s, and similar “jank" can be put into patterns. Ask
children what wauld come next in a pattern, or what vould go where something is
missing in & pottern. :

umber:

Help your child learn aumber size by hsving him see the same number, such as
five, in mang different arrangements snd materisls. Plaging cards can be sorted
into those all having the same number. Mixed groups of say, five marbles, three
buttons, three keys, six spoens, can Ae used. “Find me the material there sre five
of,” etc. Put some nember, seven for example, of beads or marbles into threc or
foar different shaped glass jars, “Find 8 jar with seven in it.” “Find another .-
Put the same namber of ope kind of thing in one jar and another kind in a second
iar, etc_, and de the same kind of thing. invelve the child with pumbers in ss
mang differeat vays, with as many different kinds of material, and as many
different sizes as pessidble. Gradually increase the number size as the child secms
able to easily handle smaller numbers.

Using Numbers:

Comparing groups vith number property; combining such groups, separating
larger groups into smaller groups of a givea size or intc equal size groups - ali
of these activities help children to understand when each of the four arithmetic
operations are used.

Some exsmples of things te do in the home of this kind are:
1. Compare two diftcrent sized groups in seversl ways. “How many more
are there in this group then in that group?” “This group has how

many fewer than thet group?” “How meny t'mes as many are there here
as there?” These kinds of questions used with groups of a1l kinds
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of things - knives, forks, chairs, chair legs and table legs, hattons,
marbies, pieces of candy, etc_, belp the child with what the s:heel
is doing.

2. Join tegether several gruups of the same size inte « 1arger yroup.
Rows of peanies can be arranged into an arrag like tkis ==2 can then
be looked at a different way to see 5 groups of 6 pennie’: wuseso

000000

00000

080060

008000
Both lead to a total of 30 in the array. Do this ina row at a time,
heving the child tell you how many are there all together esch time.
Separate and take spart such arrays rov by row and see what is left
each time. Do this with differrnt kinds of things, different size
rows and different tetal numbers of things. Clethes pins, cersmic
tiles, beuns, corn are alt goed for this.

3. Join tegether groups of different size_such as seven things with
five things. Have the child describe what is heppening in words.
Have the child add te one group of things ensugh to make it the same
size 83 snother larger greup. Have the child make equal twe unegusi
size groups vitheut adding sagthing meTe te the collection. "Here
are a group of 15 clothes pias and one of 7 clothes pins. Do some-
thing se geu have tve equal groups.”

4. Give the child large amouants - in the 20°s or 30°s of things to:

a) make several groups of s given size from. Some numbers should
make these smaller groups an even number of times and some
should have some left that is not enough to make another of

the smaller gracp.

b) make a certsin number of groups thet will all have just as
mang in them.

Exampies:

“Put these 30 beans into 6 cups, so each cup has just as mang. Hew
meny are in cach cu?”

“Put these 43 beans, six at a tims int~ cups. How many cups did gom
use?” “What should e done with what is left over?” “When de gou
bave same left over?° “Whea den’t gon have engthing left over?”

When you de for welks, have the children compare, edd tegether, etc., things slong
the way. Do the same in the car, the supermarket, in the drugstore. “How many
are there on the top sh~19?" “low mang re on the bottom shelf?” “How mang are
there on the top ap’ Dettom sbelves tegether ?~

Have the child do a3 nucl wdding, subtracting, moltiplying and dividing of this

kind - alwags ar related {o things - as gou can. DON'T try to drill your child on
“sddition” facts or “multiplication™ faz!s. Let tie child learn these in due time
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through the scheol activities and these yeu do at home as described here. DON'Y
have the child write number things - the school will de this. Accept verbal
answvers and descriptions. Get ia the habit of asking your child why certain
answvers are given and LISTEN.
SOME FINAL HINTS:

1. Have your children ceunt things as much as possible.

2. Ask children simple addition, subtraction questions about REAL things
in the surroundings to give practice in mentsl arithmetic.

3. Plag card games that reguire mathematics or related things like WAR,
OLD MAID, CRIBBAGE, RUMMY {regular or gin).

4. Give thinking games for holidag gifts - CONCENTRATION, HUSKER DU, etc.

0. Get a Little Professor or some similar caliculator -based pregram to give
mental arithmetic practice.

6. Cheap mati.ematics games can be bought at Target, Woolworths, etc.
Some examples sre COYER UP, HEADS UP, SCORE FOUR, TUF, APOLLD, etc.

7. Give gour child a simple four function calculator end let him or her foel
sround with it.

8. Encourage block plag and building, sand plag, making birdhouses, etc.

9. Keg words are COMPARING, COUNTING, PATTERNS, COMBINING (groups),
SEPARATING (large groups into smaller groups)

10. Point out mathematics wherever it is in the surrosndings. Children must
realize mathematics is:

9. easy to learn

bh. useful
c. fun
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LEVEL TWD
INTRODUCTION
Coming into this level students will have had work with:
1. Number conceptl development
2. Meaning and use of the four arithmetic operations
3. A basis for place value representatior
4 Problem solving
2. Recognition of 3D and 2D geometric shapes
6. Logic
/. Graphing
8. Measurement
All of this has been introductory, and, in order to continue with the

children, you must do some assessment of this development prior to
starting.

While emphasic is on mastery of each concept, it is 8 good idee tr
periodically build in an sctivity that reviews all concepts and skills
previously leeined. Ouce each week i.. 8 good schedule for elementery
school. This can be done orally in the primsry grades angd with a written
exercise after symbc!.- representations have been mestered. Since 8l
operations arise from combining, separating, comparing and part whole
relations, s soon as the spera’ion symbols sre understood, these operations
should all be presented at the sume time in the written review exercises.

It is easier to do this at the beginning levels with orally presented review
artivities.

It is axiomatic for good teachir.g that pest learnings should ALY, ../S be
inter-ated into new learning activities.
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