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HEANINGFUL MATHEMATICS
TEACHER'S SUIDE FOR LEVEL ONE
INTRODULTION

Mathematical activities at this l1evel are to include & continuation of
classifying, comparing, ordering and patterning; development of humber
concept for each number in order from two through as far as each individua!
child can progress, development of understanding of place value through use
of small numbers for grouping; emphasis on the situstions that give rise to
adding, subtracting, multiplying and dividing and hence, when to use each of
these; further development of understanding of equality and the symbol for
that; further development of geometry understanding; an emphasis on
thinking; understanding of the meaning of the symbols used with srithmetic
operations.

The year should begin with an assessment of each child's knowledge in these
areas and the beginning of each child’s assessment record. These
assessments should be performed at least two more times during the year.

No classification or ordering lessons are included in this guide. Basically,
the same activities can be done as in kindergsrten, with emphasis on the
extensions in those lessons. L7#ssifyingcen move toward classifying into
more than two groups, classifying using joint presence of two or more
properties, and the use of multiple classification, ie. red AND triangle.

Teachers st this level should have the Xindergsrten Guideand re-do
original lessons found there, or modify them for use at Level DOne, in the
areas of ordering and patterning.

Number Copcept development along with £/assifying Ordering
Compsring, Jeining, Seperatingand Potlerning Activity is likely to
dominate the early part of the year. As enough students indicate knoledge
of “four”, Place Veoilve Development should start along with NMumber
Gperatranyork. All of this activity should be continuous throughout the
year, so some of the lessons can be repested as needed. Try to stay with
some concepts until reasonable mastery. Anexample is Fgualityearly in
the year. Another is Separatingss this relstes to subtraction and division.

By the end of this year, children MUST master Aumberthrough ten; Place
Valueas this involves grouping when a given amount is sccrued,
decomposing groups when needed, and positional plscement of digits to

cr
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decomposing groups when needed, and positional placement of digitls to
indicate WHAT is counted by each; knowledge of what situations reguire
which arithmetic operations; and meanings of symbols. 7A7nking and
FProblem Selving is the common thread running through ALL activity and
every situation that provides opportunity for problem solving must be
exploited.

while emphasis is on mastery of each concept, it is a good idea to
periodically build in an activity that reviews all concepts and skills
previousiy lesrned. Once each week is & good schedule for elementary
school. This can be done orally in the primary grades and with a written
exercise after symbolic representietions have been mastered. Since all
operations arise from combining, separating, comparing snd part whole
relations, as soon as the operstion symbols are understood, these operations
should all be presented at {he seme time in the written review exercises.

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

It is axiomatic for good teaching thet past learnings should ALWAYS be
integrated into new learning sctivities.

Full Tt Provided by ERIC.
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KINDERGARTEN AND LEVEL ONE

SOME UNDERLYING PRINCIPLES IN
TEACHING MATHEMATICS MEANINGFULLY

1 Keep & proper balance between teaching and the fostering
of spontaneous growth.

Provide the enyironment
Respond to the children’s interests
- Don't intervene too much
Remember that children iearn most, if not all,
things in THEIR OWN WAY.

anoo

2. Get acquainted with children's intellectual life.

Play is children's work

Find out what they are irying to understand

C. Be sensitive to their errors - they ususlly
correct themselves

d. Remember that their srithmetic may be different

from yours

o @

3. Make aveilable to children 8 stimulating enviroment.

=

Use the natursl environment as much as possible
b. Remember that things and events are not
stimulating in themselves, only to the extent
that they meet children’s needs and intellectual
concerns

4 Trust and support children's intellectusal work.

a. They are continusliy 1earning - find out what
b. Permit children to think - encourage it

3. Give special support to children's counting.

8 This is the area in which you are likely to do the

most good
b. Help them memorize counting words
C. Help them see the rules for forming words for

-¥
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larger numbers

d. Heve them count objects in e variety of ways - touching,
moving, one at & time, by two's, by three’s, etc.

e. Give them simple addition, subtraction, multiplication,
and division activities with real objects

6. Don't try to teach little children the terminology of
“new math”

7. Avoid too much formal training, especially directed verbal
instruction.

8. Don’t bother with “readiness” activities.

8. Children elready know much
b. Children's don't need to be made ready for math -
they are. Engage them in it!

9. Don't waste time trying to train conservation behavior.

8. It doesn't work
b. Children learn to conserve in due course

10. Keep in mind the child's tremendous accomplishments.

a. They already know much of what some programs
are trying to "teach”

b. Don't focus on weaknesses

C. Mathematicis is easy to lesrn - engage them in the
thinking that underlies mathemstics concept formation

WHAT TYPE OF ENVIRONMENT SHOULD THERE BE IN THE CLASSROOM
SO THAT IT IS CONDUCIVE TD THE LEARNING PROCESS?

1. Children should be able to freely interact with their
peers.
8. Only through this interaction will the child be
able to take all the different concepts and make
these into one coherent whole.

ERIC
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Children should have the freedom to discover for themselves.

8. How else could children develop THEIR OWN
cagnitive world unless they are allowed to act on
objects and discover relationships between these
objects?

b. If a child is allowed to discover, through proper
guidance from the teacher, lasting learning
experiences result.

3. Children should be provided with activities that stimuiate
logico-mathematical reasoning.

a. The children should have countless experiences that
provide them with the opportunity to develop their own
logic and reasoning powers.

b. Every child should be encouraged tn 1ook to themselves
for the correct answer, and this can come about only
if they have frequent successes.

4 Children need individualized activities so that they can think
and reason without outside interference.
8. Opportunities should be made ayailable for each child to
work alone during some part of each day
b. They should be presented with enough challenges to
promote their intellectual development.

S. It 1s very difficult to differentiate between work and play
when a child is acting on objects.
8 Once a child knows that knowledge lasts forever; then
and only then is lasting learning teking place

6. You, as a teacher, should be ever awsre of h~w children learn.

a. Children are continually teking in sensation,
nourishment, ideas, and all sorts of information from
the physical world. This taking-in process was called
“assimilation” by Piaget. This assimilation is
continuously balanced by "accommodation,” which is the
ad,usting process of reaching out to the environment.
These two processes function simultaneously at all
biologice! and intellectusl] levels in both physical
and intellectual development.

b. A child is continually seeking to find a balance between
the taking-in process and the adjusting process. This
interplay between these two functions was labeled as

it f
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“equilibration™ by Piaget. A child’s mind seeks
equilibrium between what he understands and what he
experiences in his environment.

7 The teacher must teach each child to be able to function
independently without supervision.

8. The classroom atmosphere should be such that there is a
continusl interaction between student and teacher, student
and peers, student and environment.

a. The teacher should talk TO the children and not AT the
children
1. This is so important - love and
compassion for the children
changes the whole classroom
atmosphere completely
b. Be yourself and make your mistakes with the children

9. Children should be allowed to maeke mistakes, for only through
their mistakes does lasting learning take place.

a. Never tell a child thet he has the wrong snswer.
Ask questions so that you lead the child to discover
a8 better snswer for himseif.

1. If a child continually gives an answer
that isn’'t the generally accepted one,
then you, the teacher, should provide
those kinds of activities that will
eventuaily 1ead the child to see the
error in his previous logic.

10.  Every child should have @ wide variety of experiences dealing
with the same concept.

8. Children should have many different experiences
that deal with e given concept so that they expand
their imagery of the concept.

b. Children are constantly drawing on these past
experiences and accommodating them to fit into
their new experiences.

C. Many of the experiences should be repested over
several times so that a child internglizes a concept.
They know because it’'s in the constructed knowledge
structure, not in short term role memory.

Q !i
ERIC !
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LEVEL ONE

GETTING STARTED:

1. Do individual assessments of each child to determine the following:

8. How far can the child recite tne whote numbers?

b. wWhat other oral counting skills does the child
have - counting on? counting back? skip counting?

C. How far in the number sequence has the child

internalized numbers in the sense of recognizing
invariance of number, knowing the part-part-whole
reistionship of number, identification of numerals
as related to the number of property of a collection

of things.

d Can the child write the numerals?

e Coes the child know the most common meanings
of "+~ "=" =77

2. Establish number stations with the materials available to you - Unifix
Cubes, colored beans, Pattern Blocks, tiles, beads, toothpicks or
matchsticks, Geoboards.

3. Prepare the recording forms for each kind of materials and for all
numbers you expect the children to be working on during the first half of the
year.

4. Have the children bring the materials from home for their “Treasure
Chests.”

S. Prepare the graphs you will use - Birthday cake end tooth, for exampie.

6. Look over Mathemetics Their Way, Workjobs, Werkjobs 11, and_Work jobs
for Perents, 1f these are available to you. Of these, you should have 8 copy
of Mathemstics Their Way as a personal copy. Use this to interpret the
purposes of the lessons, and to find extended activities to supplement the
lessons.

7. Set up a schedule to make other things that you will need such as:
equality boards

place value mats

numeral and other symbol cerds

overhead transparency materials

Q 1 1
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lap chelk boards

spinners

all purpose personal graphs
sorting bins or boxes

(see Appendix)

8. Obtain for group use non-commercial materials over and above those in
the children’s individual treasure chesis. These might include: buttons of
a1l kinds; old keys: washers; nuts and boits; 8 variety of nuts or nulshells;
old magazines and catalogs to cut up; samples of wallpaper; old Christmas
cerds and other materials that will lend themselves to classifying and
ordering and counting activity.

9. The recornmended materials for use in Grade One are:

a. Unifix Cubes - 500-1000 in five colors. (The boxes
come with ten colors. These should be split into
2 sets of 5 colors for 2 teachers to use). Unifix are
used for number, place value activily, patterns, counting
and number operations, measurement, problem solving,
and equality.

b. Pattern Blocks - 3 pails for 8 normal class. Use wood,
rather than plastic. These are for use in patterns work
for non-numeric problem solving and intuitive fraction and
area work.

C. Geoboards - the large 12 x 12 geoboards are best for
this grade. These are used for classifying, number
concept, area and shape.

d. Tiles - 500 or so in 1 inch ceramic, wood, heavy
cardboard. These are used in number concept development.
counting, development of srea understanding and an
intuitive feel for multiplication and division.

N

Colored beans - 500 or so. These should be large lims
beans, sprayed one color on one side and a different
color on the other side. These are used in number
concept development, counting, equality.

o,

Microcompuiers - If pae that runs LOGO is availahble,
work with LOGD can be used in connection with the

©
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manipulative materials. Some selected problem solving
software can 81s0 be used.

g. ASCOBLOCS - 2 sets. These 3re used for zimilarity and
difference activities, classification and creative
expression.

10. Gather storage containers for the materials. Ice cream pails, plastic
gellon milk containers, paper cartons in 1/2 gallon, quart and pint sizes,
plastic dishes with covers, different cans, bottles snd baxes (such as cereal
boxes).

11. Sund letters to parents and arrange for 8 meeting with all parents if
i.hat sepms desirable.

12. Familiarize yourself with procedurus fur conducting Piagetian task
interviews. You will need {o periodically assess children as to their
progress in developing conserving behaviors relative to number, length,
area, 1-1 correspondence, space relations, class inclusion and part-whole
relations.

13. Read the Kindergarten Teecher's buide to see what the children have had

before. Many of these lessons can be repeated in the first grade,
particularly early in the year.

15



LEVEL ONE
.RESOURCES OF USE

There are several materials that will be useful 8s resources to best use the
Level One Teacher's Guide.

These are grouped by topic or activity.

Classification, Comparing 8..d General Resources:

1. Hathemaltics Their ey - I Reratie Lorton
Workjons
warkjolis 17
Addison Wesley Futlishing o

2. Altritunte Gemes and Fratilems - eralgs
Lreslive Fubiinglions

3. Esplargtians 1 &nd Esplaretions 2
Histhguest /., 198¢hguest 2
Addison Wesley af (8ns5a

Patterns and Pattern-Related Thinking;

V. Fette g Black Frotilems for Frimery Feapie
2. Fettern Animesls
3. The Fatlern Fsctory
Lrestive Fulilicgtions
4. 7oe forelle Lortanbooks and Fxpiorairons

Number Concept:

V. Develaging Munber (ancepts
Lising LNIFIA Cubes - Richerdsan
Aagisan-tresiey

2. LINIFIX lne Step 81 & Time - Numiber £onceals

ERIC

Full Tt Provided by ERIC.



Lekashare Curricillim reterisls

3. The Rsrstie Larianrbooks and £splorsirans

Place Value:

V. UNIFIY One Sten 6t 8 Time - dparalians end Flece Velue
L GRESAROre Cnricuiim 116ler8/s

Probiem Solving:

V. TGFS Beginning Froblem Solving K-/

" Som and the Starm st ¥illew Foand®
Fredericke end the 814, Feg, fiting Fee”
reggie The Nervous fiouse”

“When Berney Stapred Leughing”
Dele Seymaur Fublicetions

3. Frobiem Splving [sperience in fiethemelics
trade | ond Gréce 2 - (horles Lester
Addison Wesiey Fub (6

4. 178t Frabiem Solving Beginners Ihrelgh Grage 5

{vernofl, elr.
Allyn 8nd Becan

ERIC
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FIRST GRADE REPORT CARD

This reports on the progress of toward
achievement of the most important goals in mathematics learning in this
grade.

NUMBER:

Has mastered the full meaning of the numbers up through

Understands the meaning of addition as an operation on numbers

Understands the meaning of subtraction as an operation on numbers

Can write a number sentence to indicate the meaning of an oral “story”
problem

COUNTING:
Can orally count through
Can count the number of objects in a group of size up o
Can count on from a given number

Can count back from a given humber

Can skip count by

PLACE VALUE:

Understands the difference between the column for ones snd that for the
group sized used

Can write two digit representations for groups and on2< in 3 collection of
objects

Understands "carrying” and "borrowing” as this involves forming a group
yvhen required and decomposing & group when required

PATTERNS:

Can copy a given pattern

Can add on to a given pattern

Can incert missing elements intc a pattern

Can transiate s pattern from one medium to another

Lan identify a pattern within some configuration of things

CLASSIFYING:

Can sort objects with one property 1n common

Can sort objects with two properties in common

Can gart objects with more than twa properties n comrmon
tdentifies how objects are alike and different

ERIC | 16
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COMPARING:
Uses comparative language correctly as this involves:
space location length number size
area of similar shapes guantity height distencs
Orders three objects according to (same as above)
Orders more than three objects according to (same as above)

FRACTION:
Knows the following fractional parte:
i/2 13 14 2/3 344

1%
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ASSESSNENT RECORD
for

flathemat ician:

Assesssent: “Please Count for me.” {Knowing the counting
sords in correct sequence.)

Circle the largest number in the sequence the child uses
correct ly.

Date: Number Sequence
1t 2 3 4 5 6 7 8 9 10 11 12
13 14 15 16 17 18 19 20

30 40 50

I 2 3 4 5 6 7 8 9 10 11 12
13 14 15 16 17 18 19 20

30 40 50

1 2 3 4 5 6 7 8 9 10 11 12
13 14 15 16 17 18 19 20

30 40 50

—~ e e e Tew e e e cm e e v anr e am em e an am e e aw e e e eam e o mw ww
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Assessaent: “Please Count These.” (rational counting of

objects)
Circle the largdest nuaber in the set the child correctly
counts.
Date: Nusber Sequence Noves Touches |Nentally

bbjects Objects | Hokes
1-1
Corres.

1 2 3 45 6 1 89
10 11 12 13 14 15 16

17 18 19 20 30 40 50

1 2 3 456 78 9
10 11 12 13 14 15 16

17 18 19 20 30 40 50

1 23456 7 8 9

10 11 12 13 14 15 16

e

17 18 19 20 30 40 50

©
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Acsessment: MHriting Numerals - (should be smooth and
flowing)

Circle the numerals the child con correctly srite:

Dote: Numerals

-~ o @ am an o= e e e e Em e e e e Em Eam e e s e MR wm e e ey O em  ear  ew  ma

Assesssent: Counting backsards (with objects)

Place o number of objects in front of the child. Remove
them one ot o time. Each tise the child should tell you hos
many remagins. Circle the lcrgest nuaber the child can count
back fros.

Date: Nusber

S 6 7 8 9 10 11 12 13 14 15

16 17 18 19 20 30 40 50

5 6 7T 8 9 10 11 12 13 14 15

16 17 18 19 20 30 40 50

2 6 7 8 9 10 11 12 13 14 15

16 17 18 19 20 30 40 50

21y
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Assesseent: Counting backeards (orally). Start with a
nuaber and ask the child to count back froa that nusber to
one or zero. Circle the largest nuaber the child can
successfully count back from orally.

Date: Nuaber

S 6 7 8 9 10 11 12 13 14 15

16 17 18 19 20 30 40 50

5 6 7 8 9 10 11 12 13 14 15

16 17 18 19 20 30 40 50

S 6 7 8 9 10 11 12 13 14 15

16 17 18 19 20 30 40 S0

- e em em e A em e MM ar @ e Em am me  mm M e e em e e e e S e e e e e

Assesseent: HNumber recognition {(visual recognition of the
nuaber property of o collection. Give the child an array of
dot cards sith randomly arranged dots ranging fros two to
eight. “Shos me *

Date: Nuaber

- er Emm o= ewm @e m Em e e e am amw em e o e e mr o mw e e s e em e am ae

- -— - - — - - —-— — - — - — -— . — [ s - P - — — [P — - - - - -

-_— e ae o am e o e em o e o e e s e e s e am e me ewr awt e mmm mmm e e e
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Assessment: Numerul recognition
Shoe the child o numseral chart, point to numerals out of
order on the chort, i.e. "7°, first etc. Circle those

numerals recognized.

Bate; Numerais

Assessment: Conservation of one-to-one correspondence

firronge two roes of 5-9 objects. Have the child make sure
there ore as many in one row as in the other.

COOOOOO0O
OOCOOO0OO0

ERIC
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Rearronge one row to make it (1) longer, cr (2) shorter, or
(3) compact in area:

5

or (4) totally tronsloted to the left or right, etc.

@lo olelololele

If the child is conserving, the response will ulways be
“both ross still have just as many.”, or something that

means that.
Dote: | Conserves one-to-one correspondence
1-3 6-10 11-20
1-5 6-10 11-20
1-3 6-10 11-20
BT .
20
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Assesseent: Conservaetion of Invariance of number.

Place o group of objects before the child. HRAsk the child to
count theam. Rearrange the group by (1) putting into two or
more distinct groups, (2) collecting into compact
arrangesent, (3) scattering so they ore widely seporated.

In response to “"hoe mony are there noe?” the child should
indicate the number has not changed in some way.

Date: Conserves Invariance
1-5 6-10 11-20
1-5 6-10 11-20
1-5 6-10 i1-20

Assessaent: Estimation

Hove four glass containers sith 20-50, 100-125, 200-225 and
300-400 marbels or NRNs or glass beads in them. HAsk the
child to estimaote how many are in eoch. Record the
rPEesSponses:

Date: 20-50 100-125 200-225 300-400

Q 2 '&
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fissessoent: Port-part-shole in nusber. Shos the child i h
beans or other objects equol to nuaber being tested in an
oper hand. HfAsk the child to count these. Hid both hands
behind your back and tronsfer some into the other hand.

Show the child the original hand open ggain. Depending on
hos you have altered the number of objects, ask questions
like: “How many are in sy other hand?® “How many (teo's)
are in ay other hond?", etc. Repeot until ALL part-part
cosbinat ions have been tested for. Record the date on shich
a child indicaotes “knowing”: each number.

Husher 3 ¢ oS5 6 ¢ 8 9 10

I R Sy G S G S S G e SR G S S . —  — N U ., S T — — — T _— —— o o T — " i T e G S S, — T S —— A —— =

Assessaent: Symbolic level of numbers. Record the dates on
which the child srites number sentences to shos ALL of the
part part cosbinations for each nusber, je., $ =3 + 1 =1 +
3=2+2=4+0=0+4=2x2

Number t] 1 S 6 8 9 10

Date




RAssessment: {JOrdinality of nuaber. Shoxe the child a line of
objects or picture of objacts. (ducks in a ros). Have the
child point te the vbject described by on ordinal word such
as "fith,” “"sixth,” etc. Circle the highest ordinal word
used correctiy on the dote.

Date: ) First Second Third Fourth Fifth Sixth Seventh

Eighth HNinth Tenth

First Second Third Fourth Fifth Sixth Seventh

Eighth Ninth Tenth

First Second Third Fourth Fifth Sixth Seventh

Eighth  Hinth  Tenth

ERIC 2b
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LEVEL ONE
CLASSIFICATION

Materials to use are any that have recognizably different properties - color,
shape, length, size, area, number of holes, textures, etc. if children have put
together "Treasure Boxes™, these can be used.

Generally start by sorting into TWQ groups, observing which properties are
chosen and whether that property is retained until sorting is complete.
After much expenience sorting into TWO0 groups using & variety of
properties, the sorting should be done into THREE groups.

Questions to ask:

How are the object: in each group alike?
dow are the objects in each group different”
What are the differences between groups?

A major geal is to eventually get them to recognize MULTIPLE
CLASSIFICATION - the joint presence of two or more properties ~ red AND
square.

During later stag:s, have children draw the objects put into each group
using forms such as

oROUP ! GRQUPF 2

Spend a 1ot of time talking about, with the children - SIMILARITIES (ALIKE),
DIFFERENCES, AND

Children should also be able to use the either-or meaning of OR




P

<

™
e a

The objects within the boundaries are EITHER red OR blue - none is red AND
blue.

Children should classify a collection of objects once every two weeks or so
at LEVEL ONE and early in LEVEL TWD.

ERIC
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LEVEL ONE

SAMPLE PROBLEMS:

Classifying: You went to meke & tree house. Which one would not be
needed:

rYly
TYY

Ordering; Put the pictures in order.

&

:

Draw what comes next:

OO

25
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A matching test: Problem type Two number sentences

Example: Fred has 9
crayons and Tom has 6 G-6=
crayons. Fred has how
many MORE crayons than 9+6=
Tom?

ERIC

Full Tt Provided by ERIC.



LEVEL ONE

SORTING AND CLASSIFYING: BEGINNING

Materials to Use: Materials with shapes, colors and of different sizes.
Concrete materials that work well ere ASCOBLOCS. Overhead transparency
materials can be made that have shape, color and size.

Introduction: With ASCOBLOCS and smaller groups of children:

Make a split mat:
!

Place this on the floor. With the children seated sround you, place a large
red square on one side:

Pick up a small red square and ask the children if it goes with the one there
or on the other side.

#

If the children decide collectively it goes with the first, put it there. If the
children express different opinions, probe to find the reasons for their
choices. what properties are they considering? Is color or shape
predominsnt in their thinking? Do they consider size?

. 31
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Now pick up a small red circle and ask the children where it goes. If they
are consistent in sorting by shape, they should tell you to place it on the
other side. If any other responses are given, probe for the reasons for these.

: ®

Continue with other pieces, always asking questions to find reasons for the
decisions.

With overhead transparency pieces and a large group of children:

Put e split mat trensparency on the overhesd projector. Follow the same
procedure as above with the concrete materials.

Keep reminding the children that once they begin sorting using a particular
attribute or property, they must use this until sorting ic complete.

Exiensions: Repest this occasionally using a different piece to stert and
selecting pieces next to make the children consider the properties of shape,
color and size.

©
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LEVEL ONE

SORTING AND CLASSIFYING: More Common Properties

MATERIALS TO USE:

1. The students themselves and what they are wearing

2. Treasure Chests - individual, and class gethered matenals
for the group to use.

INTRODUCTIUN:
1. Have the students sort themselves by going into the same group if they

are wearing a blue shirt or blouse. Use other characteristics for such
sorting like:
8. wearing glasses
yearing sneskers
button down fronts on tops
collars
white stockings
8 ring, etc.

oo Q0o

The emphasis is on HAVING a property and NOT HAVING that property.
Have the students suggest properties to use.

TREASURE CHESTS: Each child is to sort the contents of his Treasure
. Chest. Choose the property initially to use to sort into two groups. Some
examples are:
metal and non-metal
one-hole and other
plastic and non-plastic
round and non-round, etc.

Then give the children the chance to choose the sorting property.
EXTENSIONS:

1. When children can sort easily into two groups, have them sort into three
groups.

2. Do "silent sorting™. Put a UNIFIX link upright on 8 table. The children are
to remain silent as long as it 1s upright. Sort a set of shapes on the

33
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overhesd or flannelboard into two groups. Tip over the link and ask the
children what property was used to sort them.

3. "Read my Mind™, p. 70 of Mathematics Their Way

4. Property Stroll. Decide on a property they are to look for - round, square,
red, etc. Take the children for a stroll through the school after informing
the children which property they are to look for. Upon return, ask the
children to draw and color everything they saw with that property. Use
other than rigid physical properties like things that move, signs wiih words,
new things, things with 4 of something, etc.

5. Some properties useful for sorting {and subseguent graphing!).
favorite foods
favorite drinks
favorite pets
faverite colors
favorite songs
6. Other things to sort:

pictures cut out of magazines

shells buttons

seeds bottle caps

beans plastic toy cars, animals, etc.
leaves nuts

ERIC
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LEVEL ONE
PATTERNS

Background: Children should have had experience in Kindergarten in
creating, copying end extending patterns {see the Kindergarten Level Lesson
Plans.)

Repeat some of those activities. The emphasis at this level should be on
transiating patterns, using patterns for problem solving, inserting missing
elements into patterns and describing palterns.

Activities:

1. Heve the children make different people patterns - sit, stand -
arms out, arms in - arms up, arms down - stend, kneel -
stand on left leg, stand on right leg - left arm up, right
arm up, etc.

2. Use sound to meterial patterns such as “snap, snap, clap” with
the children srranging materials - toothpick, toothpick,
bottlecap, eic.

3. Use letter to materiel patterns such as ABBABB to red, blue,
red... UNIFIX cubes.

4. Use sound to numeral or letter patterns such as snap, clap,
clap, stamp to ABBC or 1223.

9. Have children build “roads™ from Pattern Blocks or Attribute
Blocks.

6. Inresponse {0 oral or written stimuli, have children make
patierns of:

8. Pattern Blocks

b. Treasure Chest materials
c. Colored beads

d. Paper shapes

e. Constructionn paper chsins

7. Have children collect a variety of patterns - fabric scraps,
wallpaper samples, Christmas stickers, on dishes, on silverwasre,
on shoe soles.

8. Initiate a pattern on the overhead with some materials. Have
the children extend it with the same materials.

8. Have the children make patterns on the Gesboard. Some semples
are:

S
O
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Have them count the squares added with each new, larger shape.
10. Have the children make dot line patterns, i.e.:

ojoclolofolo;

e V\/’_/\/\/-/\

T offofjofjof

11. Have the children find patterns in tables:

Building Stsirs of Cubes

— ] How many cubes to build 4 stairs?
] C [ 5 stairs?
stoirs! cubes
1 1
2 3
3 6

12. Have children make patterns with materials so that these have:
8. change of color as the patiern

35
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. change of spatisl position as the pattern
. change of position and color as the pattern
. change of number and color as pattern

b
c
d
Examples:

. —
W W
W G W G

d.t R G R W G

13. Given UNIFIX links of different colored patierns, pick out those with
the same pattern

ERIC



LEVEL ONE
NUMBERS

introduction; Children find numbers everywhere in their environment. Here
are some questions to pose for children to think about and investigate:

why do houses have numbers on them?

why do cars have license plates with numbers?
Why are streets numbered?

Why are classrooms numbered?

How are numbers used in stores?

Have the children keep a nolebook or file folder for each number. Into it
they should put all pictures or recordings involving that number that they
find st home in magezines or record observations of as they ride in the
family car, etc.

ERIC
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LEVE. ONE

WRITING NUMERALS

Background: Since writing what you know about numbers, number sentences
and number operations must precede truing to decode someone else's use of
symbols, knowing HOW TO WRITE numerals and the symbols for equality and
the amthmetic operations, as well as WHAT THESE MEAN, is important to the
work of first grade.

If your assessmeint of incoming performances indicetes work is needed in
this aren, you will have to provide it.

1. See the Kindergerten lessons on writing numerals (sttached).

2. Other resources for ideas on writing numerals include Mathematics Their
Way, pg. 43 through 51.

3. Make cards to combine numeral reading and writing like those shown and
cover with acetate. Larger cerds like these can be used for small group oral

G

— 0

3



d_ 0 3 _

4 Make overhead tiransparency versions of these cerds and have the children
write (on lap chalkboards) the missing numerals.

ERIC
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KINDERGRRTEN

NUMBER CONCEPT 9 : WRITING NUMERALS

Background: Children should learn to write &1l numerals during
kindergeiten. This is best done by first writing numersl with large muscles
and large movements and gradually moving to hand and finger muscles and
movements.

LESSON: Dn large (2' x 3’ or so) pieces of tagboard, railroad board or heavy
wrapping paper, print the numerals 0,1.._.9, so they are very large. Hang
one numeral board at the front of the room. Have the children stand at
distance from the chart and fracethe numeral with hand and arm. Do this
for all numerals.

Foliow-Up: iIndividually have children gredually move closer to the chert
while tracing the numeral. When they get next to it they can trace the
numeial with the fcrefinger.

¥When all children have Jplernelizedthis lerge mator tracing, move to
having them use fingers, crayons, 1arge pencils to trace outlines of the
numerals, dot patterns of the numerals, etc. Some suggestions are:

1. Trace numerals in soft clay

2. Trace numerals in wet sand

5. Trace numerals in dough and bake

4. Trace numerals made of sandpaper

5. Complete dot patterns of numerals (see Mathematics Their Way
black line masters)

& Practice writing numerals on lap chalkboards.

=~d

. Have children "write” numerals on each other's backs with their
forefingers. The one who is *he “blackboard™ must identify
the numeral.

8. Trace numerals cut out of hesvy cardboard.

41
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Trace the opening, athers trace the numeral cut out-

4
A
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LEVEL ONE AND LEVEL TWO0

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 sttachment of symbols to the concepts; and
(Z) Generation of symbolic forms to show understood concepts
nrior to interpretation of symbolic forms. The relative smounts of time 1o

be spent at each stage of this 1earning of the use of symbels is shown
below:

Concept Cornecting Generating Interpreting Responding
Development Ssymbols Symbolic  Symbolic to Symbolic
at the Concrete to Concepts Forms forms in form with

in materiale  symbols

Technicslly: numerals and +, -, =, etc. are "signs.” They become symbaols
when the user has attached these ta concepts, so that they symbolize for
him some real situation.



LEVEL ONE

NUMBER ASSESSMENTS:

1.

10.

Child~en must know the correct order of number names in
sequence (Rote Counting).

Children must learn to associate the number words with
collections of objects by touching one object at a time
as they ssy the words. Tne words snd objects MUST BE in
one-to-one correspondence.

Children must be able to easily write the numerals from
0-9.

Children must have enough experience with objects so that
they can "see” numerosity up to fiveness.

Children must realize that the number property of & collection
is invariant under rearrangement - that only adding

something to it or taking something away from it will chenge
the cardinslity.

Children must be able to rationally count backwards by
giving the name of the number left as objects are removed
one at a time from a collection.

Children must identify all numerals from 0 to 8 correctly
with the word name.

Children must associate the numerals 0-98 with numbers of
objects of these sizes by pairing the numerals with object
coliections having those numbers.

Children must internalize numbers to the extent that they
can identify all of the part-part-whole combinations for
each number one to ten (initially).

Assessment of ALL aspects of number must take place
continuously with each individual child when time is
available throughout the year.



LEVEL ONE

INTRODUCING NUMBER STAT iONS:

BEANS: (2 PART COMBINATIONS OF NUMBER):
Show the children the colored beans. Roll out five and record the results on
an overhead transparency version of the recording form.

P g This is o two part combination
Q - 2+ 3
L

Tell them and demonstrate how they will be tested for each number when
they have compieted all of the number stations. (The hand game; 1ift the
bowl; p. 186-87 Mathematics Their Way).

UNIFIX CUBES (PART-PART COMBINATIONS OF NUMBER):
Show the children a link of five Unifix of two colors. Color in one link on 8
transparency recording form.

Make a second link and show it. Color in 8 second section of the
transparency recording form.

This is a two part

%7//, combinat ion 2 + 3

Make a second link and show it. Color in 8 serond section of the
transparency recording form.

ERIC
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Note this is o 49 port

combination

N
NN
NN

(1 +1+2+1)

TOOTHPICKS:
Show the children five toothpicks. Arrange these in any random fashion on
the overhead projector.

Explain that recording is done directly by pasting the five toothpicks en a
sheet of paper. Another five toothpicks can be arranged in a DIFFERENT way
and pasted and so on.

SQUARE TILES (CERAMIC, WOOD, POSTERBOARD):
Place 5 square tiles in some configuration on the overhead projector.

Place a small piece of overhead graph paper transparency on and color in
squares 1o correspond to your patiern of squares. Rearrsnge the squares and

ERIC
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color in this arrangement on another small piece of graph psper. Point out
that this is what will be done at that number station.

PATTERN BLOCKS:

Use of overhead transparency versions of Pattern Blocks and errange five of
them in 8 pattern.

: ,2}

Show the construction psper pattern blocks to the children and explain how
to paste these or 4 large piece of construction psper to make a record of the
pattern created.

GEOBUARDS: |
Show the children a large (12" x 12") Geoboard. Place five paper squares on
pegs in some arrangement.

TR RO
o8 0 [ o
o 0o o o
o & & 8 O
o0 0 0 0

Put a dot paper transparency on the overhead projector and cirzle dots in the
same rows and columns as the squares on the Geoboard. Tel! the children
this is how the arrangements of paper squares on the Geoboards are to be
recorded st that number station.

OTHER MATERIAL:
For each other material that you introduce at number stations - contents of
"treasure chests”, colored beads, wooden cubes, etc., first show the children

©
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the materisls, how they are to be used and how this is to be recorded (if
that is to be done).

NUMBER STATION ACTIVITY:

while children are working at number stations, walk around and observe
this. Freguently ask leading and probing guestions to encourage exploratory
activity by the children.

NUMBER STATION FOLLOW UP:

when children have 1earned how to write numerals and combinations of
numerals and signs in number sentences, add this to the recording of part-
part-whole relationships such as when using Unifix and colored beans.

O ® @)
L

6=2+4 6=4+2

2+4 =6 4+2=6

1 45
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LEVEL ONE
NUMBER CONCEPT

Background: A child has a fully developed concept of number when all of the
components have been integrated, the relationships between them
recognized, and number is used appropriately. Number has a part-part whole
component, an invarisnce under physicel rearrangement component, an
ordinal component, a seriational or cuccessor component, an inclusion
component, and a 1-1 correspondence component.

Part-Psrt whole: All numbers can be made of parts consisting of smaller
numbers inmany ways. This9=2+3,4+ 1,242+ 1, 1+ 1+1+1+1,3+1
+1,2(2)+1,1+2+ 1+ 1 etc. Children must master all of these part-part
whole relationships for EACH number en route to developing number concept.

Inyariance: The cardinality, or number property, of a collection remains
invariant under physical rearrangement of the elements. The cardinality
does not change uniess some element is ADDED TO or REMOVED FROM the
collection. Use of materials that indicate a particular arrangement of
countable things such as dominoes or UNI~IX trays really inhibit the
development of this recognition. Materials that can be arranged in a variety
of ways such as tootlpicks, buttons, bottle caps, tiles, beans, cubes, etc.
help in this recognition.

Ordinal: The ordinal property of number is the use of number 1o describe
location in 8 sequence, series or order. Examples are “first”, "eight”, etc..

" W W W

Third

Seriation or Successor Relationship: This is the property of our counting
number system yherein each successive number is one more than that
before it. This is a property that doesn’t exist in "dense” systems such as
fractions where you can always find a number between any two. An example
is 7/8 and 15/16. The mean, or average, cf these is found by dividing their
sum by two which yields s number between: 7/8+ 15/16=29/16-2 =
29/32

The counting numbers are successive. Two follows one, and there is NO
counling number between these.

fou
)
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inclusion: Each counting number is “included in" its successors in thet it is
a part of each successor. 3 is included in 4 since 4=3 + 1; 3 is included in
Ssince 5=3+1+10r3+2 Whennumbers are larger enough a smaller
number may be a repeated part of it. There are 2 {2)'sin4since 4=2 + 2.

One-To-One Correspondence: Identificetion of a one-to-one correspondence
between the elements of TWO collections is fundamental to (1) recognizing
that two different collections have the same number property, and (2)
establishment of equality between two quantities. The former is important
for a child’s recognition that number is an ABSTRACTION independent of the
kind of material or location. The “fourness” of the legs of 8 chair is the
same “fourness” as the “corners” of a square.

Because these components come together slowly in a child's thinking, it is
necessary that they have repeated experiences with these components, one
number at a time. That is the purpose of the NUMBER STATIONS.

It is equally important that each child be pericdically checked for these
components, that is the purpose of the “hand game” checks, etc.

A child knows “eight™ when it is clear that 8 is made of parts in many ways:
8=0+3z26+2=7+1=2%4=8x1=5+2+1:=
3+3+1+41:=22x3+2x1,etc, that 8 follows 7, thet:

/
X X X X
] X XXX i 8

and the eighth position is after the seventh position. Much repetition is
needed for this {o develop.

ERIC



LEVEL ONE

NUMBER CONCEPT 2: Extended Numbers of Parts

For numbers of five and larger, children should look at 3 and 4 part
combinations also. This can be done using 3 and 4 colors of UNIFIX cubes.

Put 3 colors of squares on the overhead projector. "Let's see how many
different ways we can make FIVE out of these three colors of squeres. One
way is:

RIR WG

WriteS=2+1+2+1

“Can you see snother way?" Either: R[RIR{ W 6| or [RjWjUW UG
is likely to be suggested. Write: 5=3+ 1+

“Are there any other ways to use different numerals to show five?™ “We
could put them in 8 different order, but would stili have five:

5=22+2+41=2+14+2=-21+2+2
and
9=3+1+1=-1+3+1=-1+1+3

“There are two ways Lo make five of three parts.” "How many ways can six
be made of three parts?”

write down ALL possibilities the children indicate, including different
orrers of the same digits. The different weys are:

6=3424+1=22+2+2=-4+1+1
a total of three ways - one more than for five.

Pass out the recording forms and UNIFIX cubes of three different colors to
each pair of students. Circulate and see how the number sentences 10ok.
Point out where the same three digits are ordered in a different way.

Extension: Use four colors of cubes for numbers six and larger so children
can have experience with 4 part combinations to make numbers. An example
is: 6=3+1+1+1

ERIC



LEVEL ONE

NUMBER CONCEPT ACTIVITIES

Beckground: In addition to developing the various components of number
into 8 compliete concept through students working individually at number
stations, you should have group number concept development sctivities.

LESSON ONE - Hidden Numbers:

Place a number of chips on the overhead projector or on a flannel board. Use
a number that is one many children are working on, such as seven:

oo _©

0 O

o O

Give the children an opportunity to identify the number. Ask how meny chips
are on the projector. Then place a cerd over some of them:

...............................

..............................

Ask the children how many are under the card. Do this periodically with

different numbers, and by covering seversl different subsets for each
number.

ERIC
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LESSON TWO - "Change Up~

The chilaren should have work mats and some countable materials - buttons,
inch cubes, UNIFIX cubes, 2tc.

For a selected number - Tike six - have the children piace that many objects
on the mat. Then ask them to change it in specific ways:

"Make two groups of three”
"Make three groups of two"
"Make four and two"

"Make a five and one”
"Make six one's”

For odd numbers, the, ¢ will be remainders in some cases. Discuss these.
“How many more would you need for another 77, for example.

when using seven, you might ask the children to do the following:

"Make as many two’s as you can”

"Mske 8s many three’s as you can”

"Make one four and whatever is left - what is Jeft?"
"Make one five - what is left?"

LESSON THREE:
Materials - Each child should have several individus) UNIFIX cubes, not 81l

the same number, of four different colors. These ~&n be in a box or paper
sack.

Activity: Have each child dump out the contents of the box or sack on the
floor or on the desk.

"Count the Unifix Cubes™ - solicite from each child the number of UNIFIX
cubes. Ask the children if they remember who has the highest number; the
lowest number. Ask if any two or more have the same number of cubes.
"Sort your UNIFIX cubes by number.”

“Link together those of the same color.”

“Put your UNIFIX links in order from the shortest to longest.”

5.
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"Do any of you have EQUAL links?”

“Join together the two shortest links.”

"How many UNIFIX are in the new link?”

“Which part of the new link has the most cubes?”
“Join this link to the next longer link."

"How many parts does this link have?”

“Which part is the smallest?”

"How meny UNIFIX cubes are in the largest part?”
“Link together ALL of the UNIFIX cubes.” "How many cubes are in this?"
“Bresk off as many TWO links as you cun from this.”
"How many TWO links did you get?”

“Arrange the TWO links in rows.™ (Example)

etc.

“Link a1l of the UNIFIX together again~

"Break off as many THREE links as you can.”

"How many THREE links did you get?”

"Did you get more, as many ss, or fewer THREE links as TWO links?"

"Put the THREE links in rows?"

ERIC
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"Link all of the UNIFIX together.”

"I you made FOUR links, would you get more than or fewer than the THREE
links?”

"Link your UNIFIX together in links of the same color again.”
"How many more cubes are in the longest link than in the shortest Tink?”

"How many links would Uou have to add to the shorter link so it is as 1ong as
the longest 1ink?”

"Make 8 TwO link"

"Make 8 link THREE times as long.”

"How many cubes are in the new link that you made?”
"How many TW0 links can you get from this new one?”
"Make as many TWO links as you can.”

"Join two of these together. How many cubes do you have?”
“Join another link to this langer link.”

"Now, how many cubes do you have’?”

"Is this link THREE times the TWO link?”

"Make 8 link FIVE times the TWO links.”

(Repeat this sequence with THREE, FOUR, etc. 1inks)

Extensions: Do this frequently with varying numbers of cubes of each color
for each child.

Have them break off link sizes for numbers as large as they can handle.
Have them make links 2, 3, 4, 5, etc. times as long as given links.

Have them count the results frequently.

e
-
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LEVEL ONE

CALENDAR MATH

On . bulletin board place the following items. The diagram indicates a
possible arrangement.

-8 number line with numersls for numbers 1 through 31

-3 calendar on light plywood or hardboard or heavy posterboard
with nails as shown

-a tens-ones chart

-8 tens frame chart for unifix cubes made from the same material
as the calendar and with nails in the center of each square of
the ten frame

Number Line

12345670910 11121314151561718192021 2223242551
Calendar
, Numernis for year go on
these pins
MONTH VR "
Lo 0| 8000 Monih name cards go on
these pins
Sunday Monday Tuesdey Wednesdey.........r. | .
¢ ¢ . ¢ '/,r Numerel cards go o
— these pins

U . of”'fdr

©
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Place Value Chart

Tens|Ones
® @ —{— Pins for numeral cards

Ten Frame Chart

3/4" square so

eleT®e ® 1+ y;fiy fit
LAl BLIT BLl = .
® (@ | ®|® | ® 1~ Pegs to put Unifin
S!S S @® ' (ypeson
o/e/ole|®
oo 6iele |
AIIrICE
® ® e ®
A Possible Arrangement
Calendar Tens|Ones
Number Line
5»"'4
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How 10 use the calendsr arrangement. Ask students to either tell you where
to put the materisls or put the materials:
“what is this month?”
“What day of the week is this?"
"¥hich day of the month is this?”
Hang e date card on the number line
Hang a date card on the caiendar
"What numerais go into the Tens-Ones chart?"
"How many umifix cubes go into the Ten-frame chart?”
“Write number sentences that equal the number of this date. Write as many
different number sentences as you can.”

Example: September 21, 1989
Month ¥eer

S$eplember
Sun. Mon. Ties.

S,
Cr
(0] @»|(on

YOI

1234567091011 1213141516 1718 19 20 21 22 23 24 25 26.. ... 31

&

Additional questions:

"How many weeks of 8re gone?”
“How many {days of week) have we had so far
in 7"
"How many days sare ieft in 7"
If has day, what day of the week will the last
dey of the month be?”
"On what dates are the n 7"

Do this activity at the beginning of each math period before the counting and
regular lesson. Coordinate your graphs - weather, birthday, etc. with the
caiendar activities.

ob

©
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LEVEL ONE

USING TEN FRAMES

Background: Ten frames enable you to relate numbers to S and 10 For
example, to think of 78s5 + 2 or 10 - 3. When base ten is emphasized and
children use base ten blocks, they will use plece value boards that heve ten
frames on them.

LESSON ONE: Combining, Comparing Ten Frames

introguction: Use an overhead projector transparency of ten frames made
from the master provided.

“what number is in the frame inC? E? F7 etc”

"How much is 4 added to C? E added to F? etc” (There are over 35 such
combinations to use.)

“What 18 the difference between Band C? G and E? eic.”

This lesson should be repeated often during the time number concept is
being developed

LESSON TWO

A lemplate is pravided to make ten frames from. This master can be
duplicated onto material similar to the master so students can use them.
Each child should have two sets of frames from zero to TEN. Ten frames in
the form of bean sticks can 8lso be used. Beansticks are made by gluing
beans onto tongue depressors.

The Game of War: Children are paired. Eacn has a set of ten frames. They
choose one ten frame each; lay this upside down in front of thern. Then turn
these over. The one with the largest number wins. This can also be played
with numeral cards. This gives children a chance to judge the numbers sizes
from the symbolic forms.

LESSON THREE

Introduction Use 8 single transparency ten frame ori the overhead, e g

en
-

©
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"How do you make ten from this?" {add three)
"How do you make five from this?” (subtract twa)

Substitute different numbers into. "How do youmake —______ " to give
mental practice in adding and subtracting.

LESSON THREE:

Each child should have a blank ten frame and UNIFIX cubes.

"Add two."  The child puts two UNIFIX cubes on the ten frame.

"Add four”  The child puts four more UNIFIX cubes on the ten frame.
“Subtract 3" This child takes three UNIFIX cubes off the tne frame.

This count off - count on activity can be done early in the year along with
other number concept activities

1 Ry
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A TEN FRAME TO HOLD UNIFIX CUBES
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LESSON FOUR ~ Measuring Things

Have the children use plastic links, 1arge paper clips or UNIFIX cubes to
measure short objects in the room - lengths of books, desks, etc. Gradually
choose lengths that reguire more measuring units as the year progresses.
Then have them use the chains or links in the following ways:

Count the units. Compare the same lengths measured by two different units
ond discuss these. Find how many two's, three's, etc. are in the chain or
UNIFIX link. Orslly emphasize cases like 8 two’s are in 16; S threes sre in
15, etc. 16 divided into twoooo gives 8 two's, etc.

ESSON FIVE

Have the children draw & numeral on a large piece of paper. Now have them
use this as th: basis for a picture.

LESSON SIX - Unifi

Show the children prepared links of UNIFIX cubes, e.g. one “five" and one
“three”. Ask them to tell you how many UNIFIX cubes there are. Use
different links on different occasions. As the year progresses, use three
links.

©
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LEVEL ONE

COUNTING: Counting Words

Background: How you approach cral counting experiences, will depend upon
the results of your assessments of the counting skilis of children. The
suggested order of counting ectivities is given below. Children should have
experience counting orally every day. Count out things distributed in class,
children placed into groups, etc.

1. Counting up from one as far as possible. Gradually introduce each new
number. Be especially careful when introducing the teens and decade
numbers. Children seem to have particular difficulty with the interval
“eleven...thirteen™ and at each decade.

2. Counting on from given numbers. Many children will need a 1ot of help
with this. Some will still orally "go through™ the sequence of words leading
to the selected beginning number. They must 1earn to subvocalize these,
then finslly eliminate this step and count from that number.

3. Counting by two's, three's, etc. This requires children Lo subvocalize
those not to be orally given. it also gives experience that 1ater enables
them to internslizee multiplication “facts.” This is essentisl for
uncerstanding of place value and mental computation later.

4. Counting back from starting numbers smaller than ten and gradually
moving up to larger numbers in the counting sequence.

»

9. Counting back from given numbers in intervels, i.e, twelve, ten, eight
six, etc.

6. what comes before? "Twenty-six”, etc.
7. what comes after? "Thirteen”, etc.

8. Have children count off for teams in physical education, etc.

o
s
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LEVEL ONE
B N

Background: Symbolic functicning in children develops in stages. |t has
become increaesingly clear in arees wi: . symbols are importent -
mathematics, readirg, writing - that premature emphasis on symbol
interpretation actuslly inhibits later understanding. Consequently, in this
program, the recommended allocation of time for the connecting of symbols
to concepts and the use of symbolic forms is as follows:

A B C DIE|F

A Concept formation at the concrete level

B Connecting symbols to developed concepts

C Generating symbolic forms for configurations of materials

D Interaction between materials, pictures of these, verbal
descriptions and writlen symbols

£ Responding to written symbolic forms with arrangements of
materials

F Responding to written symbolic forms with writien symbols

If your assessment of how well children relate numerals to number in the
concrete indicates they are still trying to establish this connection, the
following lessons and activities are needed:

1. Prersre cards that ook like those below for each number 0-9. Use these
8s a "flash card” activity with individual students or small groups of

students
© 0 C o
© o ° 4 7
O o O o O
FIVE SEVEN

ERIC b6
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2. Prepare numeral cards with all numerals 0-9 and some with +symbois.
Have children (a) place these next to collections of objects of a given
number(s), arrange them to show the size(s) of the parts of a part-part-
whole representation such as o two color Unifix cube link, {c) place on
each card beans of that number, or {d) arrange to show the parts when a
small handful of beans painted on one side are rolled out.

a L] (b)
()D ]

O
U

(C) (d)

(~
> 0 2 o
o =Y.

3. Use the Feel 7hrough the higll™ 1esson on p. 180 of Aethematics Their
weay

ka

o |+
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4. Use egg cartons with numbers of beans in order in the cells. Have the
children place the numersl cards against the side by the cell with that
number of beans.

AT

9. Use the %771 the Bow/ activity on p. 181 of Mathemeatics Their Way

6. Have the children keep "notebooks” for each number. They can put
pictures, drawings they make, records they make of work with materials
and related things in these.

7. When children seer..  he able to place numeral and + cards and have
learned how to write the numerals, have them write number phrases to show
part-part-whole elations and the cardinality of collections shown them,
overhead transparencies,

(

©c 0O holes cut in a card and placed
o on the overhead

grouped material on the overhead

*®
® etc,

OC000

)

6. Prepare number strips for the numbers 1n order from 0-9:

65
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Have the children spin the pointer. They are to place that many counters in
the correct square on the strip and print the numeral in the box at the
bottom of the strip.

9. Prepsre large (4 x S) numeral cards. Give children counters and have
them place counters of that number on each card. Make these in overhead
version and as you show the numerals one st a time have children draw that
many dots on their 1ap chalkboard. They can then hold these up for you to
see.

10. Make spinners with dots on them:

Q 63
ERIC
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Give children numers] cards. As the spinner arrow rests on s sector, the
chitdren are to put down that numeral card.

Make overhead spinners and have the children HOLD UP the correct numersl
card.

11. Plece different numbers of objects such as transparency pattern blocks
or counters on the overhesd bed. With each display of a number, have the
children hold up the numera) cards.

12. Using tagboard or poster board, prepare numeral cards so the size
indicates the number.

(‘\
] R
/1]
~T 1]
Y,
'1[_1\"\
21811 i
3 LT

Q - 0
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The children can be given these numeral cards and asked to-
a. put them in correct order;
b. join two together and find a third that is as long

-

c. take two of different length and find the card that fillc the difference.

ERIC
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LEVEL DNE
SYMBOLS FOR RELATIONSHIPS: '=' For Equality

Background: The three comparison situations between number properties of
A and B are A < {less than) B, A > (greater than) B, and A = (equals) B. The
first two symbols need not be introduced, or associated with MORE and
LESS, in this grade. There is no need for that. The symbol for equality is
more important and must be related to the concept. Children often think of
=" as meaning “here comes THE ANSWER"™ as the result of premature
presentation of forms like 2+ 5= . These lessons are designed to
associate "+ with understanding of the same number property for two
quantities.

LESSON ONE: Each child should have an equality mat. This is a piece of
heavy poster board, 1aminated if possible, that looks like:

Introduce the lesson by having an overhead transparency version of this,
Place six counters on the left side and six on the right side:

Have the children verify that there are six on each side. Rearrange the right
side 1into twa groups:

ERIC
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below the map place the number sentence

6E=2+4

Discuss this with the children pointing out that:

1. =1s used to show there are still as many on one side

as nn the other
2. the right side {as the children see it!) is six in 2 parts,
Spis2+ 4

Have the children arrange counters on their equality mats toshow 6 =2 + 4.
Then arrange the grouped side into S and | and ask the children to write the
number sentences. Point out the left side has not been rearranged. Ask for
the correct number sentence to show:

Do this periodically with different numbers of counters on each of the two
sides. Besides reinforcing equality this will give additional ..perience in
expressing parts with "+".

LESSON TWO: Follow Lesson One but re-arrange the LEFT (a5 children see it}
side and keeping the right side constanl, number sentences like:
9+3%:=-8 2+6:=8

will result

ERIC
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4+4=8 7+1=8

Keep both sides in ungrouped arrangement and ask the children to write one
sige showing parts. You may have to prompt to get:

§+0=8and8=8+0
Point out O is always 8 part that cen be written for any number.

LESSON THREE: Follow Lesson Two but re-arrange BOTH sides of the
equality mat:

6+3 = 4+5

write the number sentence. Present several similar situations and ask the
children to write the number sentences, show the number separated into
parts in twc ways, alike or different.

EXTENSIONS: when children are accustoemed to writing the equality
sentences, have the sides either one at a time or both, separated into three
or more groups or one side into two groups, the other into three groups, etc.
Children should become comfortable with showing such relationships as 5 +
3=2+2+2+2 etc. Coordinate this with separating quantities into equal
groups by requiring equal groups on one side for even numbers or multiples
of three.

Q 7 4
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LEVEL ONE
SYMBOLS FOR OPERATIONS: + WITH PART-PART-WHOLE

The PLUS sign, “+7, and the MINUS sign, “-", can be used in several ways. "+
is used to separate the parts in a part-part- whole relation. It is also used
to show the operation of joining. “-" is used to find the difference in s
comparison and also to show the operation of separating. Children must
understand all of these uses.

LESSON ONE: Place 6 colored squares - 4 red and 2 blue in a row on the
overhead or on a8 flannel board.

‘ B

]

Then point out the six is PART red and F..4T blue and place

@ 14| between the numeral cards. Tell the children this

sign is used to show the parts in a part-part-whole.

o

at

Place three different color squares on the overhead

ERIC 75
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Ask the children what numeral card to put with the red squares, then the
blue sgquares, then the green squares.

Then ask what sign must be placed between the numerais 1o show the line of
squares is in parts.

R R R R B B

4 + 2 + 3

Repeat with other sets of objects that are in parts by color, or shape.

NN OO0O00

3 + 2 + 5

LESSON TWO: With small groups of children who have numeral cards and “+”
cards, roll out a given number of 1ima beans colored one color on one side

and another on the other side. Have the children arrange cards Lo show the
beans:

Q ' 7b
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Follow both of these lessons up by having children write partial number
sentences to show the part-puort whole relationships. These nan he written
on 1ap chalkboards and heid up 0 you caen check them.

LESSON THREE: Make a link of 2 different color UNIFIX cubes.

’{?V?GGGG

Ask the children to use numerals and the "+" sign to show the part of thie 3
+ 4

Rearrange these as shown:
vy J' G{G6|{G|Y]|G

Ask the children to show the parts of this:
2+3+1+1

Have the children make linke of two colors 1n severs] waye and wrile part-
part whole phrases to show the parts of the hinks.

) 7 ’;
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LEVEL ONE

SYMBOLS FOR OPERATIONS: + WITH JOINING

LESSON ONE: Children have numeral cards and + cards and a work mat.

On the overhead projector or flannel board, place a small number of counters
on a given color. Ask the children to place that numeral on the work mat.
Tell them you are going to JOIN some more counters to make 8 bigger group.
Tell them to put the + card to show that.

Then place another set of counters of THE SAME COLOR with those already
there and ask the children to put that numeral card after the + card.

LESSON TWO: On the overhead projector or flannel board place a small
number of objects of the same color or shape toward one side. On the other
side place another small number of objects.

0 O 0

o O

O O

Ask the children to place numeral cards
to show these two collections

4 c:

then join the sets together

o O

©
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Ask the children what card shows this. Have them place that card BETWEEN
the numersl cards

[

| ——

Ask them to hold up the card of the set that WAS JOINED to the other. Then
ask them to jold up the cerd that was JOINED TO.

Extensions: For both of these lessons, have the children write the symbols
instead of placing cards as you do the joining of objects.

LESSON THREE : M e 8 UNIFIX link with a small number of the same color
cubes:

HIHIN |y

Make a second link of a different small number of cubes of another color:

R{R{R

Show the children the two links, one in each hand. Tell them to write the
numeral for each link. Then tell them yhou will JOIN the two links together
8nd do it. Ask them to put the correct sign between the numerals to show
the JDINING.

Give each child two colors of UNIFIX cubes. Have them make different size
1inks and join two of these of different color together e number of times.
The number phrase to show this should be written each time.

Q {
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LEVEL ONE

SYMBOLS FOR OPERATIONS: '~" TO FIND THE MISSING PART

LESSON ONE: Place a collection of objects on the overhead projector or
flannel board:

oo Y
e
5 O

Cover up PART of this collection with a card and explain that PART is
covered and PART is uncovered. Ask how they could find the covered PART
knowing how many were on the overhead and how many are uncovered.
Explain that "-" is used to show finding the missing part. Remove the card.

Have the children write the numeral for the number of objects seen. Then
cover a subset of these and ask the children to complete the phrase using "-~
and the numeral for what is now seen.

Examples:

B"Sfﬂl‘“ Oo. """""""""""""" “

............................

Q {)
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............................

LESSON TWO: Hold up a UNIFIX link that is p2rt red and part blue.
R{R|R|R|B|BI|B

Ask the children to igentify the sizes of the two parts. Have them write
down the numeral for the whole link. Then remove the blue part and ask
them to use "-" and the numeral for the red part to show the missing Jlue
part:

7 -4

This (7-4) is a name for the missing part (3).

EXTENSION: Make s link of three colors:
RI{BIR|B|B|G{6]|G]EG

Ask the children how many parts are there and what size they are. Break off
the red part and ask them to write a phrase using “-"s and the numerals for
the parts to show the missing part:

9-2-4

(This is & neme for the missing part (3).

LESSON THREE: Show the children six or seven beans. Have them tell you
how many you have. Place three or four of these under » naper cup and the
remainder on top so the children can see them. Ask the 1 how many are
under the cup. Have them write s phrase using the numeral for the number
of beans shown and the number of beans on top of the cup to show the
number under the cup.

81
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LEVEL ONE

SYMBOLS FOR OPERATIONS: -’ FOR SEPARATING

LESSON ONE: Children have cards with numerals on "-" signs. Place a
collection of objects on the overhead projector Ask the children to hold up
8 numerel card to show how many are in the collection and place this on the
workmet. Teil them you are going to separate away some of the things and
that the "=~ sign is used to show this. Have them put that card behind the
numersal card on their workmat:

8 -

Then separate a suo-collection of the objects:

oNe O
OO

Ask the children to p ace the numeral card for that number separated away
after the "-".

g |- |4

Then totally remove the set separsted out. Repeat this having the children
write the expression to shoys “taking away” on their lapboards.

Do this with different numbers to start with and different amount-. “taken
away.”

LESSON Tw0: Hold up a UNIFIX link. Ask the children to write down the
numeral o che number of UNIFIX cubes in the link. Tell them you are about
to break off a link and ask them to write the sign 1o show this. Bresk off a
small~“r link and have them write the numeral for that number of cubes.

Full Tt Provided by ERIC.
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Repeat these unt1l children feel comfartable using "-" 10 show separating
away a smaller group from a larger one, and using expressions like 8 - 5 or
9 - 3 to show the number of objects left behind.

Use 8 variety of materials. When you separate a nu:~her of objects in equal
amounts, point this out - you are dividing the numbr; DY v ~0.

Extension: Have the children write the phrases rather ".nan using the symbaol
cards. Those who need the cards should be permitted to use them until they
can write the phrases correctiu.

84
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LEVEL ONE

SYMBOLS FOR OPERATIONS: - FOR FINDING THE DIFFEREMCE

LESSON ONE: Children are to have cerds with numerals and "-" signs. On the
overhead projector or on the flannel board place two rows of counters - one
row of one colar, the other row of another color:

000 0000
OO 000

Ask the children which row has MORE, then to show a numeral card for the
number in that row. Then ask them to show a numeral card for the number in
the row with LESS. Point out that "-" is used to show how many MORE are in
the longer row, or how many LESS are in the shorter row. Have them place
the "-" card between the numerals:

g8 | = |5

This represents HOW MUCH MORE the longer row has.
Emphasize the ides that "-" is used to COMPARE the two amounts of things.

LESSON TWO: Children should have chalk lapbosrds. Hold two unegual UNIF X
cube links up so the children can see them. Ask them to write the numerals
and "-" sign to show how many MORE cubes the longer link has, or how many
FEWER cubes the shorter link has. Have them hold up the cards. They should
have 7 - 4" or "8 - 5" or similar expressions on the chslkboard.

Extension: These lessons should be repeated with different amounts and
different Kinds of materials until children are comfortable showing THE
DIFFERENCE by "e-b" expressions. Pattern blocks, cut out geometric shapes
and similar materials can be usec:

JAVAVAVAVAVAN
|

"Are there MORE triangles or squares?”
"How many more _riangles then squures?”

&5



"How many fewer squares than triangles?”

Keep emphasizing the idea tha! the DIFFERENCE can be expressed using “less
then” when referring to the smaller or shorter and "more than™ when
referring to the larger or longer.

Q < b
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LEVEL ONE
NUMBER OPERATIONS: GAMES

The Combiine Gome (1or Iwa children/) Needed sre counters, 8 window frame
cut from cerdbosrd and numeral and operation sign cards.

The number of counters used is that number the two children are working to
internslize.

The counters are placed in as line beinre Child A, who {hen uses the frame
to separate the counters into two parts. Child B is to identify the part-
whole combination made first (1) oraily, then (2) using symbol cards.

Examrle: Working on “SiX"

*‘Thma and Ybres”
Step ).
@
®
NS T
l @ *Thres and 7bree’
ag amsnal cards ars
E] placed on recording form.
Writes on
3 recording form
b
Chitd 8

an
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7he Difference Geme (&7 children/- This uses a place value . 't end cards
with numerels and operation and = signs.

Child A prepares two links of the same length in UNIFIX cubes, i e. 7, places
one on the colored half of the mat, breaks a few cubes ¢ ff the other and
places it on the white half. Child B expresses the difference orally, then
places the numeral and other cards, then writes the number sentence:

"Tbe difference helwesn
ssven ard Four 18 thres”

*7The Jifference bstwesn
sevsn and four e thres’

A - mll -] @

Cbild 4

Child 8
Chid A 5 9.3
/

85
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LEVEL ONE

NUMBER OPERATIONS: GAMES 2

The Foke Apert Game (7 players)- Used are a given number of counters or
UNIFIX cubes, numersl and sign cards.

Example: Number 7
Child A places the given number of counters or UNIFIX cube link, on the table.
Child B covers eyes and Child Aeither covers and moves some number of

counters or breaks off and hides a small link of UNIFIX cubes. Child B
uncovers eyes and describes whet occurred:

Chid 4

Step {
° “You ook away five fram

o seven and bave Awao leF!”

Step 2
Yo Yook away B from

ssvan and bave Mo lef?”
=13l
¥4

Step 3
“Yous ook away Fie from

seven and have tuo 6"
?-§)

Child A

8y

ERIC
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The Ful Tagether Game (7 players)- This game uses counters or UNIFIX
cubes, numersal sign cards and recording forms.

Child A shows 8 part of the number being worked on in the left hand, then
shows the other part in the right hand. Child B describes what happens
orally, uses numeral cards to show it, and finally writes the number
sentence to show it.

Example: Number is 7

"Three”

four is seven' ga
\\ xofzrtfs pacsd o

rscarding
form

e
.

at
A

EKC
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Writes onto recanding fam

With Unifix: Child A shows one link, then second link, then links the two
together. Child B orelly describes joining, then places numeral cerds, then
writes number sentence.

ERIC
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LEVEL ONE

NUMBER CONCEPT: Writing Number Sentences

Background: Once children understand how expressions like "a + b” and "a-b"
are used to !ndicate numbers associated with part-part whole relations,
joining, separating and finding the differences, and thit "=" shows the same
number on both sides, they are ready to write number sentences like 6= 2 +
4,8-3=5,etc.

LESSON ONE: (Part-Part Whole)

Show children a link of UNIFIX cubes:
R{B IR BR{R|] G666

cH

Ask them how to show the parts. They should respond with "5 + 4" if past
lessons have been successful. Write this on the board. Then ask them how
many UNIFIX cubes in the link. They should respond with "nine.” Point out
these are two names for the same number of cubes and complete the
sentence as:

5+4-=9

Ask the children if it makes any difference which name is on which side of
the "=" and write:

8=5+4

Take time to make sure the children realize these two sentences show the
same situation. Have the children make several 2 color UNIFIX links of
different numbers of cubes and gifferent size parts. They should write TwQ
nutmber sentences for each:

Bz2+3+2+1

2+3+2+1:=8

LESSON TWO: (Pert-part-whole)

On the overhead projector place twao colors of counters similar to the
following:

ERIC
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Ask the children to write TWD sentences to show the number of counters on
the projector.

4+5:-98nd 9=4+3
Point out the parts could be written another way and write:
9+4=-08nd 9=5+4

Give the children five lima beanc painted a different color on each side.
Have them roll these out and write what they see FOUR different ways:

D
3+2=5 2+3=5
plw
L) S5=3+2 S5=2+3

Have them roll the beans ten times wriling 4 sentences each time.

introduce the recording forms 8t the number stations that have space on
them for writing number sentences.

LESSON THREE: {Joining)

Children should have work mats and counters of some type, but all of the
same color, e.g. all green UNIF1X wooden cubes, red plastic chips, etc.

Tell the children to put 3 chips on the left side and 2 chips on the right side.

©
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Tell them Lo join the right side to the left side and show this with 8 number
sentence showing the joining and the total number of counters:

3+2=3

Have them put the 2 counters back on the right side. Tell them to join the
left side counters to those on the right, and write the number sentence to
show the joining and the total number of counters:

2+3=3

Ask them if 5= 2 + 3 would be 0K. Point out the total number can't always
be seen until after the joining, so 2 + 3 = 5 better represents this.

Repesat this several times yith different numbers on the two sides and
different total numbers of counters.

LESSON FOUR: 14 Joining Story)

"Peter had 4 crackers. Put UNIFIX cubes on your workmat to show Petei's 4
crackers. His mother gave him 3 more crackers. Join 3 UNIFIX to those on
the work mat. Now write the number sentence to show 3 joined to 4 and the
resulting number”

4+3=-7
Write the correct number sentence oh the board and point out.

“4" 1s what you started with.

“+" shows the joining

“3" is what 1s joined.

=" shows the same number on both sides.

Q 9 4
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7" shows the result of the joining.

Create four or five more "JOINING™ stories and have the children:
{1) show what happens with the cubes, and

(2) write a number sentence to show what happened.

LESSON FIVE: (Separating)

Children should again have work mats and counters. Have the children put
eight objects on the left side:

Have the children write a number sentence to show this separating.

§-3:=5

Q Q'
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"8” is what you start with.

"~" shows separating.

"3 is what is "taken away".

"=" shows the same number on both sides.
"9" shows what is left.

Give them several different numbers to start with and differing amounts to
separate out. Have them write number sentences to show each separating.

LESSON SIX: (A Separating Story)

“Nancy had 9 crayons. She gave 4 of them to Gail and had 5 left "
“Shoy this with UNIFIX cubes and write the number sentence.”

wrile the sentence on the board and point out a1l of the symbols and what
they mean:

Q-4:=-5
Creste four or five simple "take away" or separating stories and have the
children:
{1} show what happens with counters, and

{2} write the correct number sentences.

LESSON SEVEN (Comparing)

Have the children make 2 links of UNIFIX cubes - one with 8 cubes and the
ather with 5 cubes. They should lay these along side each ather to facilitate
seeing “the difference”

L1 T IITp

THF
it 1] rDIFFERENCE

Have them write a number sentence to show the Zifference.

8-5=3
"B” is the larger
ERIC J0
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"= shows finding the difference

"9" is the smaller

“=" shows the same number on both sides.
“3" shows "the difference” between 8 and 5.

8 is 3 MORE THAN 5 and
3 is 3 LESS THAN 8.

Have the children make several pairs of links of different numbers and write
number sentences to show “finding the difference™ between them.

LESSON EIGHT: {A Comparing Story)

"Joan had seven books. Her brother had four books. Show Joan's books and
her brother's books with UNIFIX cubes.... Joan had how many more books than
her brother?... Her brother had how many books fewer than Joan?™ Have the
children write the number sentence to show this:
7-4 =3
the difference  the size of the difference

Create other simple comparison stories. Have the children represent the
objects in the story with materials. Use beth kinds of questions. Have the
children write the number sentences.



LEVEL ONE

NUMBER CONCEPT: {Addition and Subtraction)

As children develop each number {such as six) integrete this with the use of
+ and - signs by having them do the following kinds of activity

LESSON ONE: With Unifix Cubes:

number is assigned. Eight {8) will be used as an example.

Cach child makes a link of two cubes. Assign the number of signs {+and -)
to use in reaching 8 (4 will be used as an example). The gosl 1s to start
from 2, add and subtract cubes to use the required number of signs and have
a final result of 8.

Example:

(1Y €2y (3 4y (5>
2 + 4 + 3 - 2 + | =8

¢ 1> 13
¢2y LI 1T 11
(3 1111111
¢4y [T TIIT]
(3 [

Ask each child to start from 2, use 4 s1gns and finish with 5 ten different
Ways.

extensions: Change any one of the three
(1) starting number
(2} number of + and - signs used
(3) the ending number
and you will have 8 new activity. These can be repeated throughout the year.

LESSON TWO

Pass out numeral cards with symbols O through 9 on them, one to each child.
Ask the children to hold up cards in response to questions like:
e 15 Tour pliis oned”

Q 9 tf_')
ERIC
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“Whe I8 Ihree mings Iwes”
Wha 1s six pius e
Wl is Fve minus threeselc.

LESSON THREE

Intruduction: “Guess My Au/écan be pleyed using several concepts -

number numeration, shapes, colors, etc. In this lesson are several
activities that involve two numbers that are related in some way.

You tell the children you have a rule to change the numbers they give you
into new numbers. They are to, one at a time, give you small numbers less
than ten. You then apply your rule and give the related number. Children are
to guess the rule. Example 1:

Chiid 1: "three”

You: “five" - Write esch pair in the table

Child 2: "twe”

You:  “four”

TAELE
The rule is Twamare” or 87 iwe”
IN | OUT
—_—t
1y 3 5

2y 2 4
etc.

Example 2:
Child 1: “"four” Write each pair into the table
You: "three”

Child 2. “six”
You: Tive"
TABLE
The rule is Gne /aess 1hsnor
IN ' OUT

17 47 3 subtrection”
2) 6] 5

when children are comfortable playing this with a variety of rulez, give
them the worksheet to (1) cemplete, and (2) write the rule.

EKC
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LESSDN FOUR:
Put s table on the overhead or chalkboard:

IN __0UT
|
I
|
l
I

Put a numeral in the "IN" colurnn:

IN out
3|

!

l

l

The rule is. “Wirle the next number, Wpst spa. Id 7 wrilter”
Put another numeral in

IN auT
31 4
8 |

Ask another child to furnish “?24e pext number ™

Extensions: Use ‘Gwess My Ku/e with geometric shapes - Attribute Blocks,
Pattern Blocks, Geoblocks

“They are the same color”

“They are both squares”

"They are both small squares”

“Both blocks have triangles on them”

UNIFIX Cube links: "They are both six”
"They have the same pattern’ - etc.

LESSON FIVE:

©
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Pick 8 "number for the dey” such as five. Have the children write as many
expressions for five as they can think of Give them UNIFIX cubes to help
them generate these.

Example: Five
2+3,3+42,1+4,4+1,5+40,0+5,2+2+1,6-1,7-23+1+1,etc.

LESSON SiX

Give the students "what Do | Have To Do stories.
"l have six. 1 need eight.”
"I have seven. | need only four.” etc.

101
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LEVEL ONE

DECODING NUMBER SENTENCES

Background: Once children are comfortable with WRITING number sentences
to show ari-angements of materials and the conditions in orally stated
situations, it is time to reverse the process and have them decode number
sentesnces.

LESSON ONE: (+ to show part-part whaole)
This 1esson involves the canonical form c=a+b oretb:=rc.
The children should have UNIFIX cubes of 2 different colors and WORKMATS.

introduce this by writing a number sentence on the board, e.g..
6+3=9

Ask the children to make a UNIFIX link to show what this means as a part-
part whole relation. Have them hold up the links formed for you to check.
Remind them of this interpretation of the “+" sign and the role of the
numerals and "=" sign.

write several similar sentences, alternating betweena+ b=-candc=a+b.
Have the children meke psrt-part whole UNIFIX links for each.

Pass out WORKSHEET 1 and have the children complete this. Review the
worksheet directions with them.

LESSON TWO. (+ 1o chow joining)}

The children should have UNIFIX cubes of the same color and split
WORKMATS.

Write a number sentence onthe bosrd. 9=6+ 3

Have the children place six cubes on one side of the bosrd and three cubes on
the other side.

o 10::
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Ask the children whet the “+" meens when you have two groups. Have them
join either the 3 to the 6 or the 6 to the 3to get 9.

Write several similar number sentences of both forms a+ b= c and
c=8+bh

Have the children place the given quantities on the two sides of the mat and

then join them together. Observe what they do and frequently emphasize the
roles of the numerals, + and =. Pass out WORKSHEET 2 snd have the children

do this. Go over the directions with them first.

LESSON THREE: {- to show a difference)

Children should have UNIFIX of one color. Write s number sentence on the
board,eg: 9-6:=3

Tell the children to make 6 S UNIFIX link and & 6 UNIFIX link end 1ay them
side by side. Remind them the 3 shows the difference and the -~ means to
find the difference. Tell them that the number sentences you write with "
in them are to represent this kind of comparison.

Write several sentences of the form a-b=-candc =8 - b wuch as:
B-3-58nd04=-7-3

The children are to make UNIFIX cube links 10 show esch of the two

quantities being compered. When it eppears they sre comfortable uge

WORKSHEET 3,

LESSON FOUR: (- to show separating)

[ =
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Children should have UNIFIX cubes of the same color and a split WORKMAT.
write a number sentence on the board: 8-3=5

Have the children put 8 cubes on one side of the mat:

Remind them "-" can mean separating awey a smaller group. Heve them
separate what is shown in the sentence from the 8 and put it on the other
sid2. Ask them to see that the S5 shows what is left from the &:

Write several number sentences of the form 4= 9 -5 and
7-2=5 on the board.

The children sre to meke the large quantity on one side seperate away the
smaller quantity and observe whst is left. Circulste and observe this
activily. when the students are comfortable with this interpretstion of the
"%, give them WORKSHEET 4.

Repeat these as needed until children can decode number sentences

104




into pert-part whole, joining. separating and comparing situations.

Extension: Use WORKSHEET FIVE and others like it you devise as practice in
decoding number sentences. Children should be given UNIFIX cubes and
workmats so they can interpret “+" and "-" as either part-psrt whole or
joining, and separating or comparing.

o 105
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LEVEL ONE

INTRODUCING WORD PROBLEMS

Introduction: Children must know which operations are suggested by
language used. Actions such as joining and separating ere suggested by
certsin languege, while static situations involving part-whole and
comparison are suggested by other 1anguage.

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 chalkboerds and UNIFIX cubes. They
are to write the operation symbol, “+°, or ", {0 show what they think
should be done with the given quantities in the problem on the l1spbosrd and
hold it after you have read the problem.

Reed 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 One: "Charlie found some nuts. Jane gave him some more nuls. How
many nuts did Chaerlie haye then?”

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

R*B= or =R +B

LESSON TWO: "Robbie had some marbles. He gave part of his marbles to
Jackie. How many merbles did he have left?”

This is a simple separating and "-" shows the operation linking the two
given quantities. The form is:

R-B-= or =R -B

LESSON THREE: “Billie hed some sode pop strews. His sister geve him some
more. | know how many Billie had then. How many did his s'ster give him?*

104
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This is 8 missing addend situation:

R+ = B

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

LESSON FOUR: "Charlie Chipmunk gethered some nuts. He geve pert to his
sister and had some left. | 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 seperating is shown by "~ and "-" is performed on 1he given quentities
S0 either wey the children should show you "-".

LESOON FIVE: “Corrine found some berries on a plant and put them in @ pail.
Paul gave l:er his berries to put in the psil. | know how many berries were
then in the pail. How meny berries did Corinne have to start with?"

This is of the form:

"+" shows the joining and “-~ shows what to do with A snd B. This will
require extensive discussion, with some smsll numbers for examples.
Perhaps the use of chips on the overhead would be needed:

107
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Rdd three chips:

O
O}l O
© | o

“Now there are five chips. How many are under the card?”

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

This is a separation of the form:

- R = B

L ) L

The separation is shown by "-". "+ shows whal to do with the known
quentities, so children again might displey either sign. Discuss this. Do an
example on the overhead if needed.

i Q IUD
“



O .
E%(%;J Chips under a card

Lift the card slightly and remove o few

k%

Oo

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

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

This i¢ ' simple part-part whole with NO ACTION indiceted. The form is:

R

Children should show 8 + to indicate combining the parts to find the whole.
If need be, show & 2 color UNIFIX link and compare this with the language in
the problem.

LESSON E{GHT: "Charlie Chipmunk had some red berries snd some blue
berries. | know how meny red berries he had snd how meny berries he had
altogether. How many blue berries did Charlie have?”

This is a part-part whole where a missing part must be found. If children
fully understend + seperate pacts, they will write “+". Some mey write -
to show what to do with A and B in:

R+

L]
o

Again you may have to make a8 row of chips on the overhead:
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BECERE
]

Cover the red with a cerd betore showing the displuy. "Some of the row of
chips are red and some are biue. | have six chips in all. How many of the
chips are red?”

+4 = 6 shoos this, but 6 - 4 will give

the value.

LESSON NINE: “while picking berries, John sew some bears. Patiyu saw
fewer besrs then John. How many more bears did John see?”

This is finding the difference in 8 comparison and /=] will

show this.

R - B =

If necessary show 8 red cube link and 8 shorter blue cuoe link to model this.

LESSON YEN: “There were some robins in 8 tree. In another tree were some
bluebirds. There were more bluebirds than robins. There were how many
fewer robins?”

This is another find the difference cosparison
(R-B-= ), but with the opposite rnomparison

language. You wmill have to really spend time
contrasting these two situations.

LESSON ELEVEN: "Ketie has some flowers. David has 3 more flowers then
Ketie. | know how meny David has. How many flowers does Katie have?”

This is 8 comparison where the difference is given and the smaller misst be
found 5o - will show this. You may have to mode) this with UNIFIX links.



David
Katie -

“There are 5 blue cubes and 2 more blue cubes than red cubes. How many red
cubes are there?”

.
[ .

Blue
Red

LESSON TWELVE: “Freddie Fox put some leaves in a pile. Frannie Fox hed 4
fewer leaves in her pile. How many leaves are in Frannie Fox's file?”

This again gives the difference (4) and the larger quantity, so - is the
operation to find the smaller quantity. Agein you may have to give seversl
exemples with "more then”, "fewer”, "less than" language.

LESSON THIRTEEN: “Tony hed some boxes. He had 3 more boxes then Tom. |
know how meny Tom has. How many does Tony have?”

In this comperison the difference and the smeller quantity are given, so + is
needed to find the larger quantity. Use UNIFIX links and several additional
exempies to distinguish this from the two previous cases.

LESSON FOURTEEN: "Susie Squirre] has some sunflower seeds. She has two
fewer then Charlie Chipmunk. | know how many Susie has. How many does
Charlie haye?”

Agein, 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 interprei rorrectly. Those in Lesson Three, Lesson
Six, Lesson Nine, and Lesson Fourteen have proved to be the most difficult
for children just beginning school and well into third grede, when
reversibility of thinking is more likely to b found. Work herder on these
more difficult situations for the children.

. i1
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LEVEL ONE

MORE ¥ORD PROBLEMS:

Background: All arithmetic operations are based on joining, separsting,
recognition of part-part-whole and comparing. Some joinings involve
questions thet require subtraction; some separatings involve questions that
require addition, etc. There are 14 bas.c and different addition and
subtraction types that result from using two quantities, either equal or
unequal.

Part-part-whole

__________
Y
o | et CEE B-—---
Operat ion Needed on
Knomn Hanted Sentence Known Quantities
A,B C [J-=8+8 Addit ion

B),C Other Part
Afor N =D + B Subtract ion

JOINING
R B c

V join to to give Vj%

Operation Needed on

Knowon Hanted  Sentence Knowr Quantities

A,B C A+8=[] Rddition

R.C B R+ D = € Subtraction

B:E A [J+B-=¢C Subtraction
112
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SEPARAT NG
A B

142 } ! take amagzzgzzz results ip

Known Hant ed

Operation Needed on

Sentence Known Quantities
C,A B € -f =D Subtract ion
C,B R ¢ -[J=8 Subtract ion
A,B C -A=8 fddit ion
CONMPRRING
A

1) "less than® longuage used to
describe "d°.

B
T 2)"more than" language used to
v d . ™
i describe "d".
Known Hanted Sent ence Ogeration ngded on
biven Quont ity
A,B d R-B-=4d Subtract ion
A,d B A-=d Subtraction
B,d A []-8-=d Addition

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

There are 16 basic and different multiphcetion and division types. Those
that ere primarily part-pert-whoie, joining, separating and comparing

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

. 115
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several
Part..... Part-shole \
{equal parts)

T is the whole of
these egqual parts

0

n

W
0w
(

b

VYA 1 VI 1 37

e .
n of thes Operat ion Needed on
Known Hanted Centence Given Quantities
3,n T T=sxn Hultiplicat ion
5,7 n T=sx[] division
n,T s 1= xn division

JOINING {several equa! sete)

3 ]

jeined to give 1

7 nf these

Operation Needed on

Known Hay - Sentence Given (uantities
%, 5 T T = sts4cs, .8 Multiplication
or
=8 xn
< T "? T - 3 ' ] . 3
Gyt ¥ division
n, ! s I =[] X r division




Separcting (into several equal sets)

separated into equal s} L3
T .
sets to give s 8
s e
n of these
Operation Needed on
Knomn Hanted NHumber Sentence Given Quantities
T,s n T=sx[] divigion

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 division - 1
is separgted in "n" sets of unknown size

n,s T __J =nx nultiplication

Comparing

&

QEF— —

N
N,

rD

r is RRTID of x x's to s
or correspondence of x's with[:]'s
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Known Nanted Number Sentence Operat ion Needed 0.
Given Quantities

N
Ny, “2 r D:-ﬂ-%-or Ny : N2 division
Ny N N e N N
, P 2 Foo= ]fj- or 1 division
Hg} P Ny r = Q opD: N2 multiplication
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 materials used in response orally given situations.
Emphasize what language indicates comparison or looking at existing part-
part-whole and language that indicates actions of joining and seperating.

Q f,
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LEVEL ONE

EXTENDED STORY PROBLEMS (ND WRITING)

PROCEDURE: Children should have UNIFIX cubes to represent the objects.
After each question, give the children time te menipulate the objects. Then
call on one child to give the answer orsally.

BINNIE THE FOOK

Winnie the Pooh and Eeyore were having & party {2). Then Christopher Robin
come. How many were at the party ? (3) Pretty soon, Tigger

came pouncing in. Then how many were there? {4) Christopher Robin heard
his mother calling him, so he had to leave. Then how many were ot the
party? (3) In short time, Owl, Rabbit and Piglet came. Then how many were
at the party? (6) The snimals wanted tc sit at the big table to have some
food. Three of them sat on one side of the table. How many set on the other
side? (37 Four of the enimsls had ceke and 2 of them had cookies. How
many more had cake than cookies? (2) Pooh asked how many would like
some honey. He was the oniy one who wanted honey. How many did not went
honey? (5) Wwhen Tigger was finished eating, he got so bouncy he had to
bounce awey. How many animals were still et the party? (5) Rabbit and
Piglet were getting very tired, so they decided to go home. How many were
at the party then? {3) One of the animals wanted to play a game, but the
others did not. How meny did not want to play? {2) Ow!l decided he should
fiy back to his tree, so he said goodbye and flew away. How many were
there then? (2) The party of Winnie was over, so Pooh and Eeyore went
home. How many were at the party then? {0)

HALL OWEEN

winnie the witch was gettling ready for Helloween. First, she decided to
make her happiness spell, so everyone would have a good time. She got her
pot and filled it with water Then she added 2 spider legs and 3 webs. How
many things are in her pot? (S) After that, she added 2 moonbesms. Now
how many things has she put in her pot? (7) Next she added 2 furry bugs
and 1 frog. Now how many things has she put in her pot? (10) She stirred
and stirred, while chenting magic words. Suddeniy the frog hopped out of
the pot and hopped away. Now how many things are in her pot? {9) Then the
2 moonbeams stresmed out of the pot end went back into the sky. Now how
many things does her pot have? (7} Then the 2 furry bugs and the 3 webs
danced out of the pot. So now, Winnie only has _______ things in her pot.
Lest, the 2 spider legs hopped out and went away. Now her brew was readuy,
so she set it aside. Soon some witches came. Three of them came on



bDrooms. Now there were 6 witches at the party. How many did not come on
their broom? (3) She only had 4 tirtle sests, so how many had to sit on the

ioor? (2) Winnie gave 2 of them a glass of happiness brew end they
started to cackle. How meny were not cackling? (4) These four witches
wanted to be happy, too. So, Winnie gove them the brew. Soon 3 witches
jumped on their bruoms and went cackling into the sir. Now how meny
witches are at the perty? Soon it was midnite end the rest of the witches
went home. Winnie was happy with her party.

Ben Franklin was so busy inventing things that he sometimes needed some
help keeping count of all the things he had. Let's see if we can keep count of

what he had.

There was a time when he got very tired of sitting in chairs that were
uncomfortable. So he got wood and made 1 rocking chair. His friends liked
it so much, he made 5 more.

How many did he make? (6) Then he gave 2 chairs to his friends. How many
did he have then? {4) He kept giving them away until he only had 1 rocking
chair for himself. How many did he give away? (3) He liked his cheir very
much. Soon after, he decided to move, and he packed el of his furnitureon a
big wegon. As the horses pulled the wagon, it hit 8 big bump in the road, and
the rocking chair fell off the wagon and broke into many pieces. How many
rocking chairs did he have then? {0)

Ben Franklin also liked to read books. He thought everyone should have books
to read, so he begen to lend his books to people. He lent 4 books to George
Washingion, snd 5 books to Thomas Jefferson. How many books did he 1end?
(9) Th.y returned 6 of the books very soon. How meny did they still have?
(3) A week later, they returned the rest of the books. How meny did they
have then? (0) Ben Frenklin thought that lending books was such a good
ides, he started the first public library.

2T FATRICR'S DAY (ising Lucky Cherm Ceres? .

Loopy, the leprechaun, was 8 happy person. He loved to hop and skip through
the woods. One day when he was skipping through the woods, he found & pile
of Lucky Charms. He was delighted..”| wonder how meny there are in this
pile,” he thought. How many do you think are in your pile? {Let each child
estimate.) Then he saw that there were 2 kinds of charms, some were
brown and some were colored. He wondered if he had more colored charms
or brown ones. Look et your pile..What do you think? (Let the children
respond with a “more” or “less” statement.) He reached down and picked up 8
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charms. Then he decided to take 2 more and put them in his basket. {Use
hand or cup) Now how many does he have in his basket? {10) He thought he
would show his friend, Lulu has charms. On the way he stumbled and 3 fell
out. Now how many are in his basket? While he was getting up, he thought
the charms looked good enough to eet, so he ate 4 charms. Now how many
does he have? (3) "0h, boy! Look what | did,” he said. “Lulu won't be excited
about 3 charms!® He skipped back to his pile and picked up 7 more cherms.
Now how many does he have? (10) Off he went to see Lulu. When he resched
Lulu's house in the tree, he had to climb to her door. The basket was too
heavy. So, Loopy took out 5 of the charms and left them at the foot of the
tree. How many did he take with him? How many did he leave at the foot of
the tree? (5) Can we say the amount in the basket end in the pile by the
tree are the same or different? He knocked at the door end when Lulu ceme
he showed her his charms. She was excited and wanted some, t0o. So Loopy
and Lulu climbed down to "he pile and Loopy gave 6 1o Lulu. Now how many
does Loopy have? {4) How many does Lulu have? (6) Lulu didn't have 8
basket, so she gave herc to Loopy. How many are in the basket? They
decided o go and play, so they put down their basket and went to play.
while they were pleying, Squeaky the mouse, came and ate 3. How many ere
in the basket now? (7) “Oh, those were delicious!”, he said. So he ote 3
more. When Loopy and Lulu sew him eating their charms, they ran back.
They looked in their baskel and how meny did they see? (4) They decided
they would eat them before Squeaky hed more. They both at the seme
amount. How meny did they each est? (2).

LASTER:

The Easter Bunny came hopping along the Easter trail with 8 besutiful
basket in his paw. In his basket he had 4 red eggs and 4 yellow eggs. How
many colored eggs did he have altogether? (8) He also had 7 polke dot eggs.
S eggs hed blue polke dots and the rest hed pink polka dots. How many eggs
had pink polka dots? (2) He hurried slong until he came to his “secret
basket tree,” so he could get baskets for the children. He took out 2 baskets
for the giris, and hung them on & branch. Then he went back and took out 3
baskels for the boys. How meny did he teke out? (5) Dn his way to the
children’s house with the 5 baskets, he tripped over a tulip, and 1 basket
tumbled down the hill. How many baskets did he have then? {4) On his way
back to the "secret basket tree”, he met Mrs. Hen. She had 3 chicks with her
Then some more chicks hopped out from under 8 bush. Then there were 8
chicks. How meny chicks came out from under the bush? {5) The Easter
Bunny just happened to have 9 jelly beans in his coat pocket. He gave some
1o the chicks. Now he hed 1 jetly bean. How many did he give to the chicks?
(B) Mrs. Hen had something for Easter tos. She had 3 chocolate eggs in her
purse. The Easter Bunny had S chocolate eggs. How many more eggs did the
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Easter Bunny have than Mrs. Hen? (2) Mrs. Hen, her chicks, and the Easter
Bunny a1l sat down in the cool green grass and had 8 treat of chocolate eggs.
Then the Easter Bunny waved goodbye and hopped way to deliver Easter joy.
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LEVEL ONE

WORD PROBLEMS WITH NUMBERS

Introduction: Wwhen the fourteen lessons with the situalions leading to
addition and subtraction have been done often enough so that children can
recognize when + and - need (o be used in each case, staert using numbers in
these situations.

PROCEDURE: Chitdren should have UNIFIX cubes 1o use to represent
guentities 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 answer oraily.
Ask the children whether they added the two numbers together or subtracted
one from the other. Ask them to give a number sentence for you to write to
show whal 1s happening in the probiem. Reinforce the meaning of the
symbols. Proceed with other problems from the other lessons. Circle the
number that enswers the guestion in each case in each nhumber sentence

written.
LESSON ONE (1) LESSON THO (1)
2+1=03) 6-4=02
LESSON THREE (1) LESSON FOUR (1)
2 +(6)=8 4 -(D=2
LESSON FIVE (1) LESSON SIX
7=+ 14 @-2=7 0B 7=(9-2
LESSON SEVEN (1) LESSON EIGHT (1)

6 =3 =09 9 = 3 +(6)
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LESSON MIKE (1) LESSON TEN (1)
@=7-30R7-3=0 @-8-50mM6-5=-0

LESSON ELEVEN (1) LESSON THELUE (1)
@-3-1 5-@<3

LESSON THIRTEEN (1) LESSON FOURTEEN (1)
7-3=0Q ®-4=20

Children should learn to slways shicw the “difference™ number in the
comparison alone on one side of the number sentence. This provites (1) a
focus on difference descriptions "more than™, "less than", "fewer then", and
{2 a consistent approaech to the comparison.

Stage 2: Use the recording form supplied.

Read each problem slowly once after instructing children to concenirate on
the question and finding the number that answers it. These should be
entered on the recording form. Then resd the probiem slowly a 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 number sentence that
answers the guestion in the problem.

These number stories should be presented to children at least once each
yeek. Beloy are some examples of number stories that can be used to
parailel each of the fourteen situations. Many of these were developed by
Nency Berg and Carol Dyson, two primary teachers in Duluth, MN. You can
develop similar stories of these 14 types to use. Mix these up so children
get 3 or 4 different situations during each math period. Take time to
discuss each. Show the correct number sentence on the overhead, with the
correct nhumber circled.

LESSON DNE:
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 log cabins. How many cabins
did they build?”
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"Donnie took 3 tree ornements from the Christmas 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 S he had made.
How many paper snowfiskes did Jack have in 811?"

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

6. "On Maydey 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 est. How many did Charlie have to eat?”

2. "Tom has 8 box of 8 crayans. He gave 2 crayons to Sue to use.
How many crayons does Tom have left in his box?"

3. “Indisns who visited the Piigrims had 5 beerskins. The gave 4
of these tc the Piigrims. How many did they have left?"

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

0. “Pedro made 8 snowballs. He threw 5 st 8 can on ithe fence. How
maeny did he have left?”

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

7. "Sem’s kite needed more bows to fly. She had 9 bows on her
kite's tail. She gave S of them to Sam. How msany bowrs were
left 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 parked. How
many buses perked late?"
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2. "The Pilgrims have 3 sacks of corn to plant. The Indisns geve
them several more sacks of corn. The Pilgrims planted 6 bags.
How many sacks of corn did the Indiens give them?"

3. "Dan brought home 5 decorations made in school. Arn gave him
those she had made in school when he got home. Den had 8
decorations to put on the \mee. How meny decorstions did Ann
give him?”

4. "Tomrny has 2 pairs of boots. His brother gave him those he had
outgrown. 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?"

b. "Gary’s bows on his kite tail numbered 4. He added th bows Sue
gave him. Now there are 9 bows on Gary's kite. How many bows
did Sue give him?”

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

LESSON FOUR:

1. "Sophie Squirrel gethered 4 acorns. She hid some under 8 log.
She put the other 2 acorns in the nest. How many acorns
were under the 1og?7”

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

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

4. "Bennie made 5 snowmen. His dog knocked some snowmen down.

Two snovymen are still standing. How many snowmen were
knocked down?"
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5. “Sally has B valentines. She sent some to her friends. Now she
has 2 valentines. How meany 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 many pieces were put in the ceke saver?”

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

LESSON FIVE:

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

2. "Paul brought his marble sack to school. His friend Bsrnie
gave him 3 more marbles. Paul nnw has 8 marbles. How many
marbles were in his sack when he came {o school?”

3. “Jdohn brought some bread loaves to the indian village. They
elready had 4 loaves. The Indians shared 7 loaves of bread.
How many did John bring?”

4. "Selly 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?”

5. "Mike had some knit caps. His grandmother gave fnm 2 more. Now
he hes 5 knit caps to wear. How many did he have {o begin
with?"

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

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

8. “For her birthdsy Jane received some bows. She put these with
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the 4 bows in her drawer. She has B bows now. How many bows
did she get on her birthday?"

ESSON SiX:

1. "Cusie Squirrel gathered some acorns. She dropped 2 on the way
to her nest. She placed 7 in the nest. How many did she
gather?”

2. "There was a stack of books on the class table. Mary took 3 of
them. That left 2 for Fred to -hoose from. How many books
were on the table at the star¢?”

5. "The Pilgrims put some wild turkeys in e pen. They took 3 to
give to their indian friends. Then there were 6 turkeys in
the pen. How many turkeys did the Pilgrims put in the pen?”

4. "When John went to buy tree ornaments he saw a box with several
in it. He bought 2 and counted 6 left in the box. How many
vere in the box to begin with?"

5. “Severel snowflakes landed on Susie’s mitten. She watched 5
melt and 3 were left. How many snowflakes landed on her
mitten?”

6. “Some valentine candies were in a dish on the tahle. Steve
took 2. When Jane came by she counted 5 candies in the dish.
How many candies were in the dish to begin with?"

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

B. "Some presents were in 8 pile on the table. When his mother
geve Tom 2 of these, 5 were 1eft in the pile. How many were
in the pile at the start?”

LESSON SEVEN:

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

2. “Jeanne has 3 reading books end 2 coloring books. How many
books does Jeanne have?"

3. "When the Pilgrims and Indiens had their first dinner together,
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there were 4 pumpkin pies and 2 apple 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?”

9. "Keri has 2 red scarves, 3 white scarves, and 1 blue scarf.
How many scarves does Kari have?”

6. "Tom had 2 heart velentines and 4 lace valentines. How many
valentines did Tom have?"

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

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

LESSON EIGHT:
1. "Bruno Beor found a bush with 9 berries. 3 were red and the
rest were green. How many berries were green?”

2. "Hanging in the cloakroom are 8 jackets. 2 are red and the
rest blue. How many jackets are blue?”

3. “Dn the Thanksgiving table were S bowls of vegetables. 3
had squash and the rest had corn. How many bowls had corn?”

4. “Ann had B Christmas tree ornements. 6 of them had sparkles
and the others had no sperkles. How meny of the Christmas
tree balls had no sparkles?”

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

b. "Df the 7 jelly besns in a dish, 5 were red and the rest were
black. How many jelly beans were black?”

7. "0 birds were sitting on the fence. 3 were blue and the rest
brown How meny brown birds were on the fence?”

8. "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 foil. How many presents
were in green foil?”

LESSON NINE:

1. “Cherlie Chipmunk saw 7 bears. Susie Squirrel saw only 3 bears.

Charlie Chipmunk saw how many more bears then 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 many more turkeys than fish?”

4. "The Christmas tree light set had 8 blue lights and 4 red
lights. How many more blue Tights were there?"

9. "Jim made 3 snowballs and Fred made 6 snowbs!ls. Fred msde
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 end Selly went to pick flowers, Jack found 9 daisies
and Sally found 4 buttercups. Jack found how many more
fowers 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. 8 crows were in s second tree.
How many fewer blackbirds were there™?

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

3. All 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 and 6 blue lights. There
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were how many fewer blue lights?

3. In their snuw fort, Pst stored 3 snowballs. Betty had 6
snowballs stored. Pat had how many fewer showballs in the
fort?

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

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

8. Tom hed 4 candles on his birthdey ceke snd his brother had 9
candles on his. Tom had how meny fewer candles on his cake?

LESSON ELEVEN:

1. Charlie has 3 nuts in his pail. Susie has 4 more nuts then
Charlie. Susie has how many nuts in her pail?

2. When the class went to the gym, the girls had 4 rubber balls.
The boys had 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 games. The boys played 3 more games than the girls
played. The boys played how meany games?

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

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

6. Joyce found 5 dandelions. Kristine found 3 dandelions more
then Joyce. How maeny dendelions did Kristine find?

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

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

LESSON TWELVE:

1. Charlie had S acorns in his pail. Susan had 3 fewer acorns in
hers. How many acorns did Susen have?

2. Jim brought his set of 7 toy soldiers te class. Tom had 4 fewer
soldiers in his set. How many were in Tom's set?

3. For the first Thanksgiving, the indisn children picked 6
baskets of berries. The Pilgrim children picked 2 fewer
baskets. How meny baskets did the Pilgrim children pick?

4. A Christmas tree had 9 red lights. There were 3 tewer blue
lights. How meny blue lights were on the tree?

2. Patty's snowmen had 8 buttons. Jean's had 3 fewer buttons.
Hoyr many buttons were on Jean's snowman?

6. Sam received 7 velentines. Sue received 2 fewer valentines.
Sue received how many velentines?

7. Tammy found S dendelions. John found 1 dendelion less than
Tammy. How many dandelions did John find?

8. Tom and Gail had birthdsys two days apairt. Tom's cake had 7
candles. Gail's cake has 2 cendles less than Tom's. How
many cendles were on Gail's cake?

LESSON THIRTEEN:

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

2. Jesn has 6 peanuts. She has 3 pesnuts more than Pam. Pam
has how many peanuts?

3. Indian children looped 7 poles. This was 3 poles more than the
Pilgrim children Jooped. How meny poles did the Pilgrim
children loop?

4. Tom's chair had 9 presents on it. This was 3 presents more then
Jane’s chair. Jane had how many presents?
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3. The Lost and Found Box in Room 10 had 8 pairs of mittens. This
was 3 more pairs then Room 12 hed. How many pairs of
mittens were in Room 12°s Lost and Found Box?

6. B valentines had flowers on them. This was 2 more than the
valentines with hearts. How many valentines had heerts on
them?

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

8. Tom’s 7 pencils for his birthdey were 2 more thaen Jane's ribbons
for her birthday. How meny ribbons did Jene have?

LESSON FOURTEEN:

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

2. Joe choose 3 library books. He chose 3 fewer than Desnns.
How many library books did Deanne choose?

3. The Pilgrims had S ponies. They had 2 ponies fewer then the
Indians. How many ponies did the indians have?

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

S. Tony made 2 small snowmen. He made 3 fewer snowmen than Kathy.
Kathy made how many snowmen?

6. Joke received S valentines. He received 3 fewer than Joannie
Joannie received how meny valentines?

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

B. Andy’s 5 birthdey presents were 2 fewer then his sister
Gail's. Gail had how many birthday presents?

In creating and using these kinds of “story problems,” use as many resl
objects as found in the problems as you can. Some suggestions are:
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inni school:  Pencils, crayons, paper sheets, scissors, books
notebooks 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, mitiens, tassel caps, jackets,
oversh~es and other things associated with this time of the yeer.

Spring:  Kites, flowers, birds and other things related to this time.
Birthdays: Cerdles, presents, gifts, friends, etc.

Thenksgiving: Turkey cutouts, pumpkin cutouts, corn, etc.

Christmss:  Unbreskable tree ornaments, gifis, tree lights, wresths, bows.
Volentine's Day: Hearts, valentines, valentine candies

Easter:  Jelly beans, eggs, paper rabbits, baskets



LEVEL ONE

MORE WORD PROBLEMS: Adding and Subtracting

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

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

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

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

S Bill had some cars. He gave 4 cers to Jack. Now he has 1 car
left. How many cars did he have to start with?

6. Pete had some cans of pop. Jeff gave him 3 ™ore cans of pop.
Now he has 6 cans of pop. How meny cens of pop did he have
to start with?

7. Val has 5 green bows and 4 red bows. How many bows does Val
have together?

8. Jake has 7 turtles. 5 are big and the rest sre little. How
many turtles are little?

] Tom has 7 trucks and Sem has 6 trucks. How many more trucks
does Tom have then Sam?

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

11. Ted has 7 kittens. Bill has 2 more then Ted. How many
kittens does Bill have?

12. Todd hes B pairs of socks. Ted has 2 fewer pairs of socks
than Todd. How many pairs of socks does Ted have?

13.  Sare hes 4 marbles. She has 3 marbles more than Jesn.
Hoy many marbles does Jean have?
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14.  Bob has 4 pencils. He has 4 fewer pencils than Jan. How
many pencils does Jan have?

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

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

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

18. Val had 1 dollthouse. Ann has | more dollhouse thsn Val.
How many dollhouses does Ann have?

19.  Debbie has S birds. June has 9 birds.
How many Tewer birds does Debbie have than June?

20.  Joan has 4 pencils and Mike has 3 pencils.
How many more pencils does Joan have than Mike?

21.  Betty has 9 rabbits. 6 are brown and the rest are white.
How many rabbits are white?

22. Mike has 6 trucks end 4 treins.
How many trucks and trains does Mike have altogether?

23.  Geil hed 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 msny pigs did he have 10 start with?

25. Liz had 3 dogs. She gave some to Bob and then had 1 dog
left. How meny dogs did she give to Bob?

26. Kate had 1 sucker. Jill have her some more suckers.
Than Kate hed 8 suckers. How meny 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,

40.

41.

Bob had 1 stick of gum. Val gave hira 1 more stick of gum.
How many sticks of gum did he heve then?

Sam had 5 bugs. Tom have him | more bug.
How many bugs did he have then?

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

Jean hed 3 belloons. Sue gave her some more balloons.
Then she had 6 balloons. How many balloons did Sue give her?

Ted hed 7 toy jets. He geve some to Ben and then hed 5 toy
jets left. How many toy jets did 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 heve to
stert with?

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

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

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

Tine has 3 dolis and June has 9 dolls. How many more dolls
does June have then Tina?

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

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

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

Mat! has 10 bugs. He has 1 bug more than Ben.
How many bugs does Ben have?
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42.  Jock has 4 tops. He has 6 fewer tops than Tim.
How many tops does Tim have?

43 Liz has 3 orenges. She hes 3 fewer oranges than Val.
How many oranges does Val have?

44.  Joan has B necklaces. She has 2 necklsces more than Barb.
How meny necklaces does Barb have?

45 Sue has 7 bananas. Rick has 1 fewer banana then Sue.
How many bansnas does Rick have?

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

47.  Rick has 2 dogs. Sue has 4 dogs.
Ho 2y Tewer dogs doas Rick have than Sue?

48. Mery has 10 blouses and Jill has 4 blouses.
How many more blouses does Mery have than Jill?

49. Ken has 9 spples. 2 apples ore red and the rest sre green.
How many apples are green?

50.  Sarae has 1 big duck and 6 little ducks.
How many ducks does Sara have altogether?

S1.  Todd hed some dimes. Sue gave him 7 more dimes. Now he has
8 dimes. How many dimes did he have to start with?

52.  Ann had some hats. She gave | hat to Ted. Now she has O
hats left. How many hats did she have 10 start with?

93.  Annhad 5 dresses. She gave some to Beth and t’ en had 3
dresses left. How meny dresses did she give to Beth?

o4.  Todd had 5 shells. Joan gave him some more shells. Then
Todd had 9 shells. How many shells did Joan give him?

55.  Rick had 10 rocks He gave 3 of them to Pat.
How many rocks did he have left?
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96. Jim hed 4 apples. Jan gave him 3 more apples.
How n«ny apples did he have then?

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

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

S5.  Max had 7 ducks. Jim gave him some more ducks.
Then Max hed B ducks. How many ducks did Jim give him?

60. Tim hed 9 ships. He geve some to Val and 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 | more frog. Now he has
4 {rogs. How many frogs did he have to start with?

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

64.  Matt has 6 bells. 4 sre 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
bubbie gum. How many more packs of bubble gum does Beth
have than Ben?

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

67. Tim has S trucks. Tom has 2 trucks more then Tim.
How many trucks does Tom have?

68. Keale has 10 stickers. Jenny has 3 fewer stickers than Kate.
How many stickers does Jenry "..ve?

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

71

72.

3.

74.

73,

76.

77.

78.

79.

BO.

B1.

B2.

B3.

Ann has 4 lollipops. She has S fewer 1ollipops than Pat.
How many 1ollipops does Pat have?

Beth has S appies. She has 2 fewer apples than Sam.
How many spples does Sam have?

Al has 5 kites. He has 2 kites more than June.
How many kites does June heve?

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 O airplanes.
How many fewer sirplanes does Jeff have than Todd?

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

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

Jeff has 2 bats and 8 balls.
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
9 dolls left. How many dolls did she have to start with?

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

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

Ben had 6 trucks. He gave 5 of them to Jack
How many trucks did he have left?



B84. Max had 2 blue cars. Tim have him 3 more blue cars.
How many blue cars did he have then?




LEVEL ONE

WORD PROBLEMS: More Than Two Numbers

Introduction: Introduce this extension to the children with o story. They
should have UNIF'X cubes or other material to represent the materials. Ask
them to use the materials and answer the question in the problem.

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

"Jesn hed three cookies and Patricia had two
cookies. Jean 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 than 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 problems involving adding and subtracting that show joining,
separating, comparing and psri-part-whole as you can.

Combine two of these situations into these problems as much as possible.
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LEVEL ONE

PROBLEM CREATING

introduction: Once children understand the origins of addition and
subtraction in part-part whole, separating, joining and comparison
situations; how to generate number sentences to represent these situations;
and how to find numbers to answer questions, they are ready to create
number “story problems.”

Place three related numbers on the overhead, blackboard or flannel board:
3 8 5
Ask the children to think of 8 story that uses two of the numbers and asks 8

question for which the third number is the answer. Three different
combinations can resultl.

USE ANSWER
3,8 S
3,5 g8
8,5 3

The children might think of any one of the fourteen situstions involving
part-part whole, joining, separating snd “finding the difference” comparison.

Ask one child to orally give their problem. Write down what he/she says.
Discuss the problem. What kind is it? How is the question asked? Does it
use the given numbers correctly?

Ask each child to hai.d in the probiem created. Read and check these.
Categorize them as to type of problem. If any of the fourteen situstions are
not represented, you will have to spend time creating problems with the
group and generate all of the types.

Use the children’s prubleic as probiems to read to children for them o
manipulate materials ang solve and create number sentences 1o
represent.

Extension: Do this often enough with different number combinations so
children become comfortable with writing “story problems” for addition and



subtraction. Don’t fuss about incorrect spelling of words as long as the
idess are communicated. You can use these later in spelling lessons since
they are words that are in the children’s spoken vocabulary.

Leter in the year, use 4 numbers with one being the answer, ie.,
2 3 2 8

“John had 2 bags with 3 marbles in each bag. His brother gave him 2 more
merbles. How many did he have then?”
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LEVEL DNE

SYMBOLS: Checking on Symbol Phrases and Related Language

The children should have UNIFIX cubes to use. First meke a }ink of 8 UNIFIX
cubes of alternating colors so the children can see there are B cubes. Ask
the children to meke a UNIFIX link with 3 LESS THAN yours and hold it up for
you to see.

wWrite 8 -3 on the board to show the number in their links.

Then ask the children to make a link with 2 MORE THAN yours end show it to
you. Write 8 + 2 on the board to show the number in their links.

Write several expressions using numerals snd operstion signs on the board.
Ask the children to make arrangements of UNIFIX cubes to show whet is
indiceted by each numeral phrase. Some examples:

9 - 4 show by:
or
and
break off
leaving or

6 + 3 shown by g

You will have to move around the room observing the children. For each one,
urge them 1o find more than one way to show what the phrase means.

Symbol phrases and language 1o be worked with sre:

more than fewer than were left

less then altogether were there then

which part other part together with
14,

©
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LEVEL ONE

PLACE VALUE: (Understanding Place Value)

Background: Place value undersianding takes a long time to develop. There
are several components to fully developed understanding of place value:

1. The group size used in grouping counted materials is arbitrary

2. Once a group size is chosen, it must be consistently used to
further re~-group smaller groups into larger groups

3. Dnce the agreed upon group size is reached, thet group must
be formed

4. Groups of larger size can be broken down to recover the
smaller groups from which they are made.

Since children are still developing numberness for numbers up through ten
or slightly higher, it makes no sense to group by tens immediately. You will
have them group by 2's, 4's, §'s, 6's, etc. in developing place velue
understsnding.

The basic ideas in this development are to have the children count, group
when the group size is reached, place that group to the LEFT of the counted,
yet ungrouped materials. The sequence is (1) oral description of the
materials on a place value mat, (2) gradual introduction of symbols to show
the grouped and ungrouped quantities, (3) elimination of the oral
descriptions and use of written symbols.

Materials used are 8 place value mat and countables such a3 UNIFIX cubes
since they can be linked into the group size, numeral flips, recording sheets.
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count ing

grouped side

side

PLACE URLUE MAT

0 NUMERAL FLIPS with 0 - 2 on
' the cards to be flipped

Activities ere counting on and counting down.

LESSON ONE: Children should have the place value mats and UNIFIX cubes.
Be sure they have the white side of their mats on the right.

Place a transparency place velue mat like the children's on the overhesc
projector.

Put a counter on the clear side of the place value mat Explain that thic is
the "counting side” and that the children will always put as meny UNIFIX
cubes on thet side as you signel. Clep your hands once and indicate this is 8
signal to pul one UNIFIX cube on the counting side. Tell the children they
will keep putting cubes on the white side for as many times as you signal
and until the ™MAGIC NUMBER' 1S REACHED. when the MAGIC NUMBER is
reached, the children will link those cubes and put them on the colored side.

Demonstrate on the overhead "This MAGIC NUMBER is four" Slowly add cubes
one at a time until 4 are on the white side. Link these and put them on the
colored side:

©
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Ask the children how many loose cubes could be on the white side if the
MAGIC NUMBER is five. “What would you do if you hed five cubes on that
side?” Talk about needing to group when the MAGIC NUMBER is reached.
Explain to the children that the numbers will each have their own neme. You
name & group of three as a BOSCO. Ask them to agree on nemes for groups of
Tour, five, six, seven, eight and nine. Tell the children you will play a
counting geme with them often with 81l of the named groups.

<4’ K
4 V‘y

»

LESSON TWO: Children should have place velue mats end UNIFIX cubes.

|ntroduction: Tell them the magic number is the name chosen for FIVE by
the children.

“We are going to use the UNIFIX cubes 1o make a counting
chart in"—_____"1and. The symbol will be a hand clap.
With each hand clap you hesr place ONE Unifix cube on the
white side of the mat. Remember that when the magic
number * " is resched, you MUST group the cubes and
put them on the colored side. At each step, when | ask
you, tell me how meny " “s and how many ONES you have
on your mat. Ready?"

(CLAP)

Children should have:

1475



“Whet is on your mat? - 8l together”. Response should be "zero
's and ONE."

On a two column form on the blackboard, write:

Point out to the children this shows 0
- point to the 1.

s ~ point Lo the 0 - and | - ONE

{Cisp)

Children should have:
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“whet is on your mat? - all together.” Response should be
"zero ‘s and TWD.” Write:

Ask the children what the “2" shows and what the 0" shows. Clarify any
misconceptions. '

Continue with one clap at 8 time until there are five UNIFIX cubes on the
counting side. Pause long enough for children to realize they must group
there and put the link on the other side. If necessary ask the children to tell
you whal must be done when the magic number of UNIFIX cubes is on the
counting side. Reinforce this idea and meke certein ALL children have made
the link and put it on the group side.

“Tell me what is on your mat - a1l together.” Response should be "ONE
"and ZERD."




AT CHART
T

§ ,

Continue counting on and forming groups. At each stage the children must
orally describe what ic on the mat and you must write on the counting chart.
when the magic number has been reached for BOTH sides, i.e. 44. Ask the
Children what can be done. Some mey suggest grouping the ONES into a FIVE
and putting thet on the other side. Then ask if it is legal to have the magic
number there and whet cen be done. Someone is likely to suggest snother
column is needed to put FIVE FIVES into e group. If not, suggest it and point
out the two celumn form is now full and no more counting can done in
" " land.

o A
vy V7
Dlo|o|o
ols |w|r

Extensions. Play this counting on game with the children to develop full 2
column counling cherts for three, four, five, six, seven, eight, and nine.
Prepare large models of these and hang them up in the rooms:

B0OZ0S| ONES
0 1
0 2
] 0 etc,
1 1
1 2
2 0




Al a UNIFIX number station, place blank two column forms and ask the
Children to go to the number station, count UNIFIX cubes one at a time and
develop their own counting charts.

Play the counting game with oral descriptions only by having the children
add the cubes to the counting side in varying emounts, ie., 1 2,1,1,3.1,2

Judge these amounts by the grouping side used. Have them add so that s
group is formed using only some:

O O
- clap, clap, clap ‘r\ 3 3
N §\ - —> %

Start with a given amount and then count on from thet amount, ie., “‘one Bozo
and two" to start.

EKC

Aruitoxt provided by Eic:



LEVEL ONE

PLACE YALUE: (Counting Back)

Background: When children recognize what is occuring in FORMING groups,
they are ready to begin DECOMPOSING groups. This is done by playing a
counting back game.

introduction: Heve the children start with a “full” place value mat for the
given Magic Number, ie. 44 for 8 magic number ™5".

Introduce a second signal - e tap of a ruler, a snap of the fingers, the ringing
of a bell, etc. to show counting back or taking counters off the board.
Emphasize that is done by removing from the COUNTING side only for now.
{SNAP)

R WU e welnw we ket it

HHH Hii| O
L O | L o
D _% .“ *Ass 4 D

- —

g :

“what is on your mat? - all together” Response: “Four " "and Three.”

Continue having them remove the cubes ONE at a8 time until:
il
jmj is reached
= i

Ask the children what they would do if you gave o signs! to take one cube
away. Discuss the response and meke it clesr that ONE of the groups would
have to be broken apert and the cubes from it put on this counte: side. Only
then could one cube be removed. Continue with the game.

when the board reaches:

©
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ask the children what would happen if you snapped TWICE. Discuss these
responses and reinforce the idea that when not enough cubes are on the
counting side to take of f what is required, 8 grour iwust be broken down and
its counters put on that side.

Continue on until the board is "clean.”
The counting bac< game should follow the same sequence:

oral representation

oral + numeral flip representation

numeral flip representation

numeral flip and written record representation
written record representation

The counting back game should be played with ALL grouping sizes and by
varying the number of cubes indicated by the signal.

Extension: When children can easily count onto and count off the place
value mat by the above games, integrate them by mixing the signals for
adding on and taking off. This should be done when the children are
recording in the 2 column forms only.

©
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LEVEL ONE

PLACE VYALUE : (Introducing Numerals)

Background: Once children count on and form the groups as needed well, snd
give accurate orsl descriptions in terms of groups, you can introduce the
numeral flips - one for each column

Introguction: Tell the children you are going to play the counting game with
one gdded part. On the overhead projector version of the place value mat,
show them how the numeral cards are fiipped down into each column to
show how many of what is supposed to be in that column is there. You can
use:

1 2

&
>

Numeral f1ips made of transparency material shows this.

Introduce the numeral 1ips to the children. Have them arrange one above
each column on the place value mat. Walk around to make sure each child
has them arrenged so the numerals flip over and show in the sequence: 0, 1,
2, 3, elc. When satisfied everything is set, choose & megic number and ask
the children to make "three "and two” on the mat and flip the
numersls to show this. Be sure ALL can correctly represent a guantity
consisting of part grouped and part counters correctly. Repeat with other
amounts if needed until they can correctly do this.

ot
vy
O

L4

Activity. Continue with the counting on geme os before. At esch step, have
the children (1) oraily describe what is on the mat and (2) f1ip the numerals
to show what is on the mat.

Extensions: Do this frequently with different group sizes having both oral
and numeral representations at each stage.
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LEVEL ONE
PLACE VALUE: (Focus on Numerals)

Background: At this stage of the sequence, the orsi descriptions are
discontinued and written symbols are coordinated with the numeral flips.
This requi~2s the use of 2 column recording forms by each student. When
playing the counting on game, the results at each stage are represented by
(1) arranging the numeral flips and (2) writing the numerals on the flip
cards showing onto the 2 column recording forms.

Introduction: Each child is given a 2 column recording form to use in
gddition to the place value mats, UNIFIX cubes and numers! f lips.

Tell the children they are no longer to describe the place value mat
arrangements orally.

Start the game, at the first stage, after the children have Tlipped the
numeral cerds, tell them to write what is on the card for each column in the
Tirst row of the 2 column recording form. Put the correct representation on
the blackboerd or the overhead projector so they cen verify that what they
have written is correct.

Exampie: 8 e <

Remind the children that from now on the game will be played bty (1) flipping
the numeral cards, und (2) writing numerals on the recording forms.

ERIC



LEVEL ONE

PLACE YALUE: (Recording Only)

Background: ‘when children cen accurately transfer from the numeral flips
Lo the recording form & representation for what is on the place value mat,
eliminate the use of the numeral flips and have them directly record the
results of activity on the place vslue mat onto the recording forms.

Example;

©
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LEVEL ONE

PLACE VALUE : {Lest Words)

If the children develop number concept so that severs! of them master ten,
you ceuld use wen as the magic number in the counting games. This group
size should be given the name TEN.

Play all of the counting gemes using TEN. The UNIFIX cubes are best for this
work with TENS.

Alternatives to Unifix Cubes: The children can use BEANS as counters and
small CUPS te hold the Megic Number of beans when reached in the counting
games.

The children can use WHITE Cuisenaire rods as counters and TRADE for light
green rods, purple rods, etc., as the Magic Numbers of 3 and 4, etc. sre
reached.

ERIC
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LEVEL DNE

NUMBER OPERATIONS : (Multiplicsetion and Division)

Background: In assessing number concept develop using the handtest,
questions like "How many two's are in my other hand?” and "How many
threes are in my other hand?" should be asked when determining if & child
has developed "sixness™. This should be done for all even numbers and
multiples of three. When several children can successfully answer
questions like these, increased emphasis should be placed on these
operalions.

LESSON ONE:

introduction. On the overhead, place six {6) chips:

C O

O o
o O

Arrange these in two's:

OO
" oo
o0

"How many two's did the six make?”
"How many two's are in six?”
"Three of what make six?”

write 3(2) = 6, explaining you are putting the collection size in ( )and the 3
to shovr there are 3 two’'s. Follow up by asking how many two’s are in four.
Show this as: 4 = 2(2)

ERIC
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Rearrange the chips so that there are three's:

o0
O

OO0
O

"How meny three's did the six make?”
"How many three's are in six?"
“Two of what meke six?"

write this as: 6 = 2(3) and point out two new ways to write 6:
6 -2(3) and 6 = 3(2)

Activity: Give each child seversl UNIFIX cubes or bears. Tell them to take
four and make these into two's - link the UNIFIX or group the beans. Ask
them te write the number sentence to show this on the lep board. Be sure
a1l can write 4 = 2(2) to show how many two's in four. Have them add one
more so they have five. “"How many two's can be made from five?" ~what of
the one left over?”

Write 5= 2(2) + 1 to show five gives 2 two's + one more.

Ask the children to find how many two's are in each number through twelve
and have them write number sentences to show this.

Follow up by having them make threes of each of these numbers. Ask
questions like: "Does ten give more two's or more threes?”

Do this for numbers as large as the children cen count.
LESSON TWO-

Introduction: Using chips or squares on the overhead, repeatedly add to an
array of two's. First put one two:

ERIC



Put a second two as shown:

Ask the chilren how many two's are there. "How many chips {or squares) are
there?" write: 2(2) = 4.

Place enother two into the array:

Ask the seme questions, repeating or elaborating as necessary and finally,
write: 6 = 3(2).

Activity: Children should have UNIFIX cubes or tiles. Ask them to keep
adding rows of two to an srray, one at a time and write 8 number sentence
each time. They are limited only by the numbers that they can write.
Numbers 1srger then ten will be accessible to those who have internalized
place value concepls.

Extensicns: Have them put together rows with three, then f our, then five as
they are able, writing number sentences each time.

5 164
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LEVEL ONE

WORD PROBLEMS: Multiplicetion - No Symbols

Background: After children have had much experience with compering
groups of things, joining groups of things, seperating larger groups of things
into snigller groups in different ways, they can be given word problems
orally that require them to use multiplication and division - st first
without symbolizing these operations.

Introduction: Children should have some countables to use to represent
things mentioned in the problems. They are to manipulate the materials in
response to the action indiceted in the problem.

Present a probliem:

“Tommy put 3 pennies in his bank. Show Tommy's 3 pennies. He put this
many pennies in the benk for 3 days. How meny pennies were in the bank?"

On the overhead, place a group of 3, then two more as shown and indicate to
the children ihe three groups of 3 thet represent ALL of the pennies in the
bank:

QO CO oo 000
© © o oYeYe
~ CO || ooo

O

"So he had 9 pennies in his bank."

Give another problem:"Sammy Squirre) found 4 bushes that esch had 2
berries. How meny berries did Sammy find?"

Repest the overhesd process of representing esch bush and the totsl number
of bushes if needed.

Give 8s many additional probiems as needed 1o get children to use this

repested addition interpretation of multiplication successf ully. Encourage
the children to arrey the materials representing things in rows:

161



Berries on bushes:

berries - ‘OO)

@
O 8 how many bushes?

OO0

16




LEVEL ONE

WORD PROBLEMS: Division (Measurement} - No Symbols

introduction: Children sho'id have UNIFIX cubes, beens or other countables
to represent things in the problems. They should manipuiste the materials
to show the action of the problems.

Give them & story:

“Bunny Bob had 8 easter eggs. Show his 8 easter eggs. He gave 2 eggs to
each child in the family. How many children ere in the family?"

After they have separated the 8 things into two's, demonstrate this on the
overhead for emphasis:

O @) Q0
SeLe | oo
O OO
O
O OO

“Two eggs for each child so there are 4 children.” Point to esch of the four
and count them. Give a second story involving this measurement or repeated
subtraction kind of divison.

“Frences had 9 cookies. She put 3 cookies in each bag. How many bags did
she use?”

AQain, observe how the children break up the 9 things and repesat the
overhead demonstration.

O e CO
C o0 5
O O

O OO0

Count the three groups of 3 so “there are 3 bags used.”
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Activity: Give sdditions] division stories of this kind until the children are
comforteble manipulating the materials and finding the answers by dividing

a large group into smaller groups of a given size and counting the number of
groups formed.
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LEVEL ONE

WORD PROBLEMS: Division (Partition) - No Symbols

Introduction: Children should have beans and small cups. Give the children
8 problem: “Joanie has twelve crayons. Show the twelve crayons with
beans. She wants to give the same number to each of three classmates.
Show the classmates by cups. How many crayons did each classmate get?
Put beans in the cups so there are the same number in each cup. How many
beans are in each cup?”

Observe what the children have done. Repeat this on the pverhead for
emphasis. Use a transperency with three circles:

QO ;3.@
O

Show the children twelve beans. Put one in each circle until all sre
distributed, and point out that there are FOUR in each circle.

Follow with e second story. Remind the children to use beans and cups to
work the problem.

"Peter hes eight marbles to put into four bags. How many marbles are in
each bag?”

Watch to see the children are using 4 cups to show the 4 bags and EQUALLY
gdistributing the beans in these. Again, emphasize the re-ensacting of the
probiem on the overheed. Use & 4 circle transparency:



0L, @®
O ®

“There are TWO marbles in each beg.” Do as many of these partitioning

problems as needed to get children to adopt s process to ensure AS MANY IN
EACH of the groups specified.
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LEVEL ONE

NUMBER DPERATIONS: Signs for Multiplicetion and Division

Background: Children will not work extensively with multiplicetion end
divison until the second level, but they should learn how the operation signs
are used for the simplest joining and seperating cases.

Introduction: On the overhead projector place eight counters. Tell the
children you are going to divide these into groups of two and do that so they
con see it taking place:

o0 OOOO
OO0 O
—% 00
OO 00
o)

Point out that when we find how many two's are in eight we write:

®
8 o 2
"How many two’s are on the overhead?"

Complete the number sentence as:
*®

8 — 2 = 4

2
to show there are four 2's in 8.

Put six chips on the overhead. Ask the children how many three’s can be
made. Make them:
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O

®
Jrite D o 3 = 2
and emphasize 6 is what we have at the start; 3 is the size of the
collections we make; 2 is the number of these collections.

write
L
8 — 2 = 4
and ask the children to tell you what 8 represents, 2 represents and 4
represents.

Activity; Have the children make links of four Unifix cubes and bresk off
two jinks. Have them write the number sentence to show this on the
lapboard. it should be:

4 =2 =2
o

Re-explein or elaborate as needed. Have them see how many two's they can
make from several numbers you assign and esk for the number sentences.
Assign one odd number and ask the children what should be done with the
remainder when this results. You might suggest:

72 2=3R1
as 8 way to show this.

Extensions: Repest this activity with other ob jects being groupad into
smaller collections, beans being put 2 or 3 in each of severs! cups, etc.
Have the children write the number sentences to show this.

LESSON TWO

Introduction: Place 2 rows of 2, one at & time into an array:

| 165
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Ask the children how many two's there are. "How many tiles are there?” "To
show several of the same thing we use 'x'."

Write: 4=2x 2. 4 shows the total, the second 2 shows the number in a
collection; and the first 2 shows how many of the collection there are. Add
another row of two:

"How meny tiles altogether?” write 6
"How many are in each row?” Wwrite6= 2
"How msny rows are there?” Write6= 3x2

Remind them that 6 is the total, 3 shows how many egqual things, and 2
shows the size of each.

Activily: Each child should have UNIFIX cubes or tiles to use. Have them
meke successively grester numbers of rows of two, writing the number
sentence each time.



[(T1 1x2=2and2 =1 x2

2 x ¢

H

2x2=4%and 4

Jx2=06agdb6=3x2

Wher: you sre sure they are writing these correctly, introduce the recording
forme and have them enter the number sentences in these.

Extensions: Gradually increase the size of the groups being joined to three,
four, etc. Use tiles and array. Use UNIFIX links end add together to get
longer links.

1x2=2

= 2 xe=+4

"

= |3 =] 3 x 2 =6, ste,
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LEVEL ONE

WORD PROBLEMS:Multiplication and Division - No Numbers

Background: After children have had extensive experience in joining end
separoting and comparing groups equal in size or multiples of others, they
can be introduced to word problems that involve multiplication and division.
This should be done without numbers first so they leam to interpret the
language that suggests these operations.

ESSON ONE

Introdurtion: Children should have counters of some kind to use to
represent objects in the problems.

"Carol, Sue and Felix each have the same number of crayons. How many
pencils do a1l three have?” What do you do to find the answer? The children
may respond with "addition” or "multiply.~

Use moterials on the overhead with the transparency and give several
examples of different smounts that each have. Show how the adddition can
be done by multiplication since all of the parts are equal.

Carol Sue | Felix
0OQ o0 o0

o o o 3+43+30r 3(3) or3
0
0o oo Oo 242+ 20r 3(2) or 3 x2
%" lo Ol o
o o +
0o |06 0o S+5+30or 35)or 3x5

“Joannie bought several candy hars. Each bar cost the same amount. How
much did she pay for a1l of the candy bars? Discuss this problem, again
pointing out the perts are all equal {cost the same.)

“The first grade class collected the same number of soup can labels each day
for several days. How many soup can Jabels did they collect?” Discuss this.
Represent the soup can labels with objects and array rows of these in
whatever number the children suggest as being the days.
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LESSON TWO

Introduction: Read the following story:

“Cindy had some cookies o share with some of her friends. How many
cookies did each get?”

Discuss this. Have the children suggest {1) the number of cookies to be
shared and then (2) the number of friends. Use the overhead to separate
objects into the groups using quantities suggested by the children.

Cookies
0000 OO Use a transparency. Drow circles
OO0 00 00 . o
on it to indicate the number of
Friends

friends suggested by the children.

OO | seme

O 12 cookies 3 friends

O

Cindy

Discuss "equal sharing™ and the need o have each friend get just as many
cookies. Refer to "dividing™ the cookies up, and that the number of cookies
is divided into smaller groups. Does Cindy get some cookies, too? Follow
with anpther similar story until the children have experience with
developing a process that assures equality of the groups being formed.

LESSON THREE

Introduction: Read the following story:

“Tom has a cen of marbles. He gave a certsin number of these to several
friends. How meny friends received marbles?”

Agein, use the overhead projector and sort materials into collections, using
the numbers suggesterd by the children

| 17
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Narbles
OO QO OO
O 00 OO

Friends

“Two to each.” Does Tom get to keep some marbles when they are “shared?”

Extensions: Repeat these lessons often during the later part of the year.
The objective is to give children experience with the "repested addition”
idea of multiplication, the “repeated srbtraction” or messurement
interpretation of division and the “sharing” or partitive interpretation of
division.
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LEVEL ONE

MULTIPLICATION AND DIVISION PROBLEMS

A. Students should have manipulative materials 1o use: tiies, beans and
cups.

B. Students should record the snswer on the recording form after the first
reading.

C. Students should write a number sentence for the problem after the
second reading.

I e S 0 S 0 (0 S D TS SN N SR G 00 S e Y N O . S S e g e T P M G e S S el e S (S U A (2 WA o G (i 2 i S i e Y s Y S S S S S S o

1. Angela’s mother had eight yards of rope. She cut this into
four equel pieces for ten ropes. How long is each piece of
rope?

2 There are four hamburger buns in a bag. How many bags should
you buy to have buns for eight hamburgers?

3. Renee had three tenks of goldfish. There were three fish in
each tank. How many goldfish did Renee have?

4 Maria found four bags of marbles. Each bag had two marbles.
How meny marbles did Maria find?

5. Greta practiced piano for ten hours last week. She practiced
the same smount of time each day for five days. How many
hours did she practice each day?

6. Robert had nine extra crayons. He gave the same number to
Bob, Tom and Joan. How many crayons did each child get?

7. Jock found he could make links with two UNIFIX cubes without
any left over. He made five links. How many UNIF1% cubes did
he start with?

B. Fred's sister brought eight cans of pop to the perty. Each

child got two cans of pop. How many children received cans
of pop?
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10.

11

12

13.

14

Tom so10 Tour baseball cards each Lo Tim ang Mike. How many
cords did he sell?

Fred needed two new bolts on each wheel of his wagon. How
many boits did he nead?

Three children each found three acorns on & science walk.
How many acorns were found?

. brace put eight beans in four cups so there (rere the same

number of beans in each cup. How many beans were in each
cup?

Ten children put the shoes they were wearing in a pile.
How many shoes e~e in the pile?

Twelve sweet ro s will serve how many children if each
receives three?

Fifteen bottles will fill how many cartons that hold
five bottles each?
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LEVEL ONE

PROBLEM SOLVYING: ASKING QUESTIONS

Background: One indicetion of children's ebility to apply arithmetic
operations to problems is being able to supply questions that relate to given
information.

introduction: Read a praoblem.

“Iris had three gifts at Christmas and two on her
birthday.”

Ask the children for a question to ask about Moreen's gifts. Follow each
proposed question by asking what operation would be done on the given
numbers to answer that question. Discuss fully.

Children should have countable materials to represent the objects in the
problems. More problems to use:

1 Debbi hed three begs with three things in each bag.

2. Richard had six chairs. He put them at three {ables.
He put the same number of chairs at esch table.

3. Greg had 9 toy cars. He gave 6 to Gary.
4 Harvey has 7 marbles. Vicki has 4 fewer marbles than Harvey.

S. Kristy had six cans of pop. Two friends came to visit her.
Each one drenk the seme number of cans of pop.

6. Two cors had four tires on each car.
7. Susan Elizabeth had three unifix and went and got six more.

8. There were five boys in the first grade. Some of them were
sick.

g Mrs. Irons had eighteen students in the class. She divided
the class into six equal groups.

10.  Emme had six boxes. She put them on the rug 1n two stacks.
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She put the same number in each stack.
11, There were 6 kittens. 3 were covered with a blanket.

12. Betsy had 9 multilinks. Six multilinks are red. The others
are blue.

13.  There were 12 steps from the basement to the upstairs.
Erin took two sieps st a time.

14. Two things weigh four grams each.
15. Three cartons of milk were empty and four were full.
16.  Merk had 2 marbles. Mary had two more marbles than Mark.

17. Robert had three friends who shared eight of his cookies
equally.

18.  June had six cans. She put them in two different cupboards
She put the same number in each cupboard.

18.  Edith had 4 dolls. She would like to have 7 dolls
altogether.

20. Steve had some balloons. After the teacher gave him 6 more,
Steve had O balloons.

21. Brian 8nd siX of his friends shered fourteen cookies. Each
one got the same number of cookies.

22.  There were four groups of five students.
23.  wendy beked two cakes. Each cake had three layers.

24 Four students were sitting around a table. One more _udent
joined them.

25.  Mark hed three multilinks. Dick gave him four more.

26. Ember fixed three plates of spaghetti. Each piste had
four meatballs on it.
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27. Bob had six books. He put them into three piles. Each
pile had the same number of books.

28. Kelley had B cendy bers. Three of the candy bars were in
her jacket pocket. The rest were in her hand.

29, Greg had 9 multilinks. Greg gave some to Shelley. Then
Greg hed 6 left.

30.  Carrie Lynn had seven toys. She put them on three tables.

31.  Linda had three candy bars. She had three friends that
wanted 8 candy bar.

32.  Mrs. Weir went shopping and bought three cans of peas, two
cans of tomato soup and one can of coffee.

33.  Shirley had six boxes. She put two boxes on the table and the
rest of the boxes on the floor.

34. froank fixed three plates of biscuits with four biscuits on
each plate.

35. Ten students made two lines. There were the same number of
students in eech line.

36.  Tom had 6 marbles. His dad gave him some more marbles.
Tom now had 10 marbles.

37. Pat hed 8 paper dolls. Laura has 6 paper dolls.

38. Mrs. Jordan hed twenty four multilinks. There were twelve
students in the class. Each student got the same number of
unifix.

39.  Lerry went {o the store and bought two pieces of candy.
Each piece of candy cost ten cents.

40.  There were 11 students in the first grade. Mrs. Durst
made 3 groups.
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41. Al and four of his friends were playing football on the
field. Three of their friends were off the field watching
them.
42. Three boys stood by the window. Two girls stood by the door.
43.  Trudy had six pairs of shoes.

44 _ynn had five candy bars. She gave four of her friends
the same number of candy bars.

45. There were five chairs in each row. There were four rows
of chairs.

46. Nancy bought three apples and two bananas.
47.  Derek had three winter costs. Each cost had six buttons.

48.  Amands and Kelly joined six of their friend> and went out
to play.

49.  There were five sets of beans. Each set had four beans.

20.  Shelly and five friends were playing in her room. Four
were jumping on the bed and some were waiting their turn.

21.  Deen buill five things out of multilinks. Each thing had
six multilinks.

52. Vicki ate six cookies. Karen ate two more than Vicki.

53.  There were six boys and seven girls in the line waiting for
lunch.
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LEVEL ONE

ARITHMETIC OPERATIONS: WORDS

Background: The children need to use, and think about, ianguage issociated
with the arithmetic operations. Take the time for discussior.

introduction (using addition): Say "add”. Ask the class to tell yvu what they
think of when they hear that word. Discuss the responses with the class.
Other words to use:

subtract plus equal
multiply minus remeinder
divide share

Some phrases {0 use;

the difference between
more than

less than

times as many

equal

Symbols to use for interpretation and discussion:

+,-,3, X%

7 s s

, , 81l numerals
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LEVEL ONE

PROBLEM SOLVING: STRATEGIES

Introduction: Problem Solving is more than finding numbers to answer
guestions in number “stories.” Many problems don't involve numbers. Some
problems have no answers. Some problems have meny enswers. Children
must know how te approach problems of all kinds, and some specific
techniques that are helpful 1n solving preblems. Some of these thet children
of this age are capable of handiing are:

Guess and check
Dray a picture
Look for patterns
Make a tahle or list
THINK

Strateqy Activities

Activity 1:
Example: Look st all numbers in a problem.

"Charles has a8 red can with 4 marbles, a blue con with S bottle caps and a
green cAn with 4 walnuts”

"How may cans does Charles have?”

"How many things does Charles have in his cans?”

“Which color can has the most thinge?

Activity 2

Have children drew lines to show relationships and pictures to help their
thinking.

Exomple: "Celic hed 2 cats. The largest was brown and nemed Tom. The

middie size cal wus striped and nemed Susie. The smaliest was white and
nemed Whitey. Draw lines and color the cats to show thie
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Activity 3- Have children make tables. "Mints are 2 for S cents. Make 8
table to show how much 4,6,8 and 10 mints would cost.”

Susie

number of 2 b
Bints
S 10 20
cost
centsicents cents

Activity 4: A parade of loons crossed the 1ake. Two loons were in front of
the biggest loon and {hre were behin.. it. How many loons were on the lake?

Activity 5: Have ch*'-iren choose which nunmbers to use in problems:

"Bobby went to Valley Fair end stayed for 4 hours. She saw 4 lions, 3 deer
and only 2 squirrels. How many animals did she see?”

Activity 6: Have children supply the appropriate questions for problems:

"While at the lake, Joan and Alan saw seven ducks. Four were f loating and
the rest were diving.”

Aci*v Ay 7: Give hints to help children recognize the strategy or process to
be used:
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Example: "Anita's father took her to the track meet. Gloria won the race.
Frances was last. Jeen finished behind Janet. In what order did the giris
finish?"

fastest slowest

Activity 8: Give children experience in deciding from choices which dats to
use.

“Tommy went to a fles market to buy some used toys. He spent 10 cents.

Circle the toys he bought:
4
lcents

Activity 9: Take full edvaniage f & problem to get children to explore

3 3
cents cents
problems thoroughly, not just find one number snswers.

(7}
cents

Story 1: "On the Fourth of July, Stily and Joye watched the parade. They
saw 4 trucks, 6 floats and 8 clown band. Sally drank 3 glasses of lemonade
and Joyce drank 4 classes of lemonade.

whet did Selly and Joyce see on the Fourth of July?

What was in the parade besides the clown bend?

How meny glasses of lemonade were drunk by Sally & Joyce?

Who drank the most lemonade?

¥hat number sentence shows how many glasses of lemonade were drunk?

A NN -~

Story 2: On opening day of fishing, Fred went out in the boat with his father
I'hey had 6 1eeches and 3 hooks. Fred caught 2 perch on Friday and 3 perch on
Seturday.

1. There were how many times as many leeches 8s hooks?
2. Fred caught fish on how many days?

3. How many perch did Fred cath?

4. Did Fred catch more perch on Friday or Seturday?

S. Drew e picture of Fred's cetches on F ridsy and Saturday
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6. Which of these operations did you do?
add subtract multiply divide

Story 3. It John finished first in a race and Jackie fourth, how many runners
are between John and Jackie?

Activity 10: Give children opportunity to interpret charts and graphs.
AL'S P1ZZA PARLOR

Sizes

1. Mushrooms
2. Oflives

3. Sausage

4. Cheest:

How many sizes does Al sell?

How many toppings does Al sell?

%hich pizza serves the fewest people?

How many ways could you choose another topping 1o go slong with cheese if
you could have 2 toppings?
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Yesterdays's Pizza Sales

Small Medium  Large Toppings Used

Cheese

Sausage
Mushrooms

1. Which size was the best seller?
2. Yhich topping was the most popular?
3. Did the sausage and mushrooms together equal the cheese used?
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LEVEL ONE

THINKING

LESSON ONE: Give the children the four outfit sheet and 2 colors of crayons.
Have them color the shirts and pants so no two are alike. The shirts and
pants can be the same color or different colors. Give the children the six
outfit sheet and 3 colors of crayons. Have them color the blouses and skirts
S0 no two are alike. Blouses and skirts CANNOT be the same color,

LESSON TWD: Using Attribute blocks

Introduction: Use transparent spinners for choosing volor and shape. Spin
each and ask the children which of the attribute blocks showing on the
overhead (large only) should be selected.

Example:

R N

Biue

Yellow | Green ol <©
\\

Emphasize the block is red AND square, for exampie.

LESSON THREE

Introduction: Use overhead transparent Attribute Blocks and the 4 space
sorting mat in transparency form. Put the “color” transparent label on the
sorting mat as shown:
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COLOR

SORTING MART

One at a time, show the children the blocks and ask them which bin they
should go into. When all are sorted, ask the chiidren to

1. Count how many blocks are in each bin (8);
2. Describe the shapes in each bin;
3. Tell how meny sizes of esch shape there are.

Discuss as needed.

Extensions:

1. Use the 2 space sorting mat and the "size” jabel and ask the children to
(1) count the blocks in each bin; (2) describe the colors in esch bin: (3) tell
how many shapes of each color there are.

2. Use the 4 space sorting bin and the "shape” label. Ask the children to {1)
count the blocks in each bin; (2) describe the colors in each bin: (3) tell how
many sizes of each shape there are.

LESSON FOUR

Use the 2 space sorting mat. Put all of the green pieces in one bin. Ask the
children to use one word to describe the blocks in that bin. Ask them to use
w0 words 1o describe the blocks in the other bin (NOT green). It mey take
some time to elicit this response and recognition that NOT indicates the
absence of a property.

Ex.ensions:

1. Repeat using a shape in one bin

2. Repeat using a size in one bin

3. Ask the children 1o choose a shape, color size to go in one
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bin and have them describe what is in the other bin using
two words

ESSON FIVE
Put the large green squere and the smal| green square on the overhead. Ask

the children to:
(1) Describe how these are slike. Try to elicit green AND ;quere:;
(2) Describe how these are different (size).

Extensions:
1. Using the properties color AND shape, color AND size, and shape AND size,
sort the materials an the overhead so that those in a group are ALIKE on that

pair of attributes.

Example:

A
%O A
* O <0

a7
olm

J >N 0,
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Ask the children to (1) tell you how those within each group are ALIKE; {2)
tell you how those within each group ere DIFFERENT.

Repeat this for each of the two reamining pairs of atiributes, asking the
same questions.

LESSON SIX:_7wenty Questions:
Place 611 of the blocks in an orderly way on the overhead:

/NIN/ANLN AA A A

B QQQ alalele
S LSS S T T [T

Tell the children you are thinking of 8 block and they are to try to learn
which it is by asking questions that can be answered by "yes" or “no.” You
remove blocks in response to the questions.
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Exampie:

LARGE RED .

Is it small? NO - remove all smsll blocks

Is it green? NOD - remove all y.een blocks

Does it have four sides? YES - remove all circles and triangles
Is it blue? NO - remove 8111 blue blocks

Is it square? YES - remove a1l diamonds

Is it red? YES - Leave the large red squate there

LESSON SEVEN: ke dm /7
Example:
| am large

| am not red or green
| have no corners

| am not yellow

who Am |7

LESSON EIGHT: sai Showid | Fut fewrn?
Tell the children they are to help you meke a line of blocks by telling you
what to put down next.

Example:

1. Stert with & 1aroe green triangle

2. "1 want to change shape only” - {large green square, circle
or dismond cen be used)

5. "I want to change color” - etc.

The chenges specified will depend upon which blocks the children suggest.
LESSON NINE

Use an overheed transparency as shown and the large transparency Attribute
Blocks:
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The children have one black and one white cube eac* linked together. They
are to hold up the link so the top cube shows which side 8 piece is to go {o.
Put & block on one side, i.e,, the large red circie:

BLACK HHITE

®

Show them a large red squere and ask them to hold up the link to show
where it goes. Some may want it with the circle since it is red. Dihers may
want it in the WHITE column since it is not a circle. Use the majority
opinion and place the block. Then take 8 large green square and ask where it
goes. Then teke a large green circle. Continue with the blocks until sorted.

Extensions:

1. Use only small blocks

2. Use only one color or shape blocks
3. Use all blocks
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LEVEL ONE
GRAPHING
All of the suggestions for graphing in the Kindergarten lesson pians
Can be carried over into this level. Children will be more capable of making
neater ber graphs with crayon pictographs. Meking “pie” graphs requires an
understanding of relationships between fractions that they may not have.

Things to graph:

—-—

. Sunny, cloudy, rainy, and snowy days

2. Days of the week on which someone in the class has 8
birthday, loses a tooth, etc.

3. The number of books read each week for 6 months

4. Juice for breskfast

< Colors worn



LEVEL ONE

GRAPHING : (Continuous, throughout year)

Background: There are several kinds of grephs that children at this Jevel
should meke at various points during the year. These are listed below in

order of development:

1. Real things - actually place objects selected for some reason on a “graph
mat™:

Made of plastic,
oilcloth, butcher
paper, etc.

2. Pictures of real things - children draw pictures of things, or use siickers
and paste on a paper graph:

0O 0000
oo

3. Children's names: Hsve children write their names on the graph, on
"candles” or other features of the graph.



4. Stick figures to show children choosing an object, etc. - choices to be
graphed:

T |+
T | %
T

5. Coloring in squeres tc represent choices:

Suggestions for graphs:
Yes or No guestions
Doyoulike______ 7
Are you right handed?
Do you wear glasses?
*re you 6 boy?
Are your eyes blue?
Did you walk 1o schopl?
Do you have a bank?
Doyoueat ________ 7
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Other two choice graphs:
Penny Toss - heads or tails

Did you pick or ?
Which is your favorite? or ?
Does your name have {letter) or ?

Do you feel good or bad today?
Did you wesr mittens or gloves?

Three choice graphs:
Preferences of . or
Shoes are plain, buckles, laces
Kind of clothing v.s™n - slacks, skirt, dress; shirt, sweater,
both.
One of , or chosen.
Are you wearing something red, green oi" both?

There are several materials to use for preference or choice graphs:
Snacks
Colors
Books
Drinks
Clothing.
Ages
Food type
TV shows or channels
where live
Numbers, i.e. pockets
Feelings

There ere several graph types:
Orientations:
top to bottom
bottom to top
vertical bars or
horizontal bars
Developmentsl Content
kind of day
highest temperature
teeth lost
birthdays
inches grown
monthly occurrences
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Use several graphs related to periods in the school year:
Fall
snacks chosen
how reach school
same school last yeer?
teacher last year?
like schogl?
hobbies?
boys vs. girls
brothers and sisters?
seasonal fruit, e.g. apples, pears
leaves found
Tricks or Treat?
decorate house for 7
weighing pumpkins - more or less then
popcorn - buttered or not?
favorite season song
Christmas
kind of Christmas tree
favorite Christmas Character, e.g. Santa Claus, Frosty,
Rudoiph
letter Lo Santa?
stocking up?
where going on hpliday?
favorite present?
pets?

Haove some “situational” graphs and some that accumulsie data throughout
the year.

Have graphs that compare estimstes with measurements: seeds ina
pumpkins, M&M's in a bag, eic.
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LEVEL ONE

GEOMETRY

Introduction:

LESSON ONE: Give 8 box of Geoblocks to each group of 10 children. Within
each group, give each pair of children a8 worksheet with a shape on it. Have
the children find as many blocks as they cen so the block can “sit” on the
worksheet and the face resting on the worksheet matches the outline on the
worksheet.

LESSON TWO: Use the template to make enough sheets se you cen cut out
the triangles on the sheet, put these into an envelope and each child can
hove an envelope. Have the children find (1) all of the shapes that match
exactly; (2) all f the shapes where 2 sides match, but not the third sides; (3)
where just one side matches.

LESSON THREE: Give the children Pattern Blocks to use to make:

Shape From

Blue Green

Red Green

Yellow Green

Red Blue and Green
Yellow Blue and Green
Yellow Red

Yellow Blue

Yellow Red and Green
Yellow Red, Blue and Green

LESSON FOUR: Give the children Geoboards and 8 single rubber band. Have
them make & shepe using that band. Ask the children to group themselves:
(1) with others having the same shape, then
(2) with others having a shape with the same
number of pins inside.

LESSON FIVE:

(1) Have the children find and trace a1l of the DIFFERENT trianguler faces on
the Geoblocks;

(2) Heve the children find and trace a1l of the DIFFERENT rectangular faces
on the Geoblocks;
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These two activities can extend over severs! days at 15-20 minutes/day.

LESSON SIX: Have the children sort the Geablocks into 2 groups using 8
property they decide upon. Follow up by sorting these into 3 groups.

LESSON SEVEN: Have the children sort the Geoblocks by the number of (1)
faces they have; {2) number of “corners” they have.

General Activities:
1. Have a “shape for the day.” Children are to find as many objects as they
can with that shape on the object.

2. Use correct language with all geometric shapes, both solid and plane
cube, cylinder, sphere, rectangular solid, prism, pyramid, etc.

3. Have children use Geoboards 10 make 8s meny of the shapes that they find
on Geoblocks, Attribute Blocks, Pattern Biocks as are possible on the
Geobnard.

4. Have the children use LOGD commands to meke as meny shapes found on
the manipulative meaterials available as they can.

3. Heve children copy shapes you make of Pattern Blocks.

6. Give children toothpicks or matchsticks and play dough or clay. Ask them
to make, in order:

b "sticks” 1o make 2 triangles
3 "sticks™ to make 2 triengles
6 “sticks™ 1o meke 4 trisngles

The 1atter is:
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7. Using the templste provided, cut out the pieces labelied A B,C &D. Have
the children rearrange them in a square.

8. Obtein Tangrems and use the sheets provided for the children's use.

9. Obtain mirrors and have the children use the attached sheets to locate
lines of SYMMETRY and to meke mirror images.

10. Fill an envelope for each child with six right triangles made from a 2
inch square. First have them use two of these to fit together into as meny
different shapes as they can. Then add one more triangle and have them do
1t again. Continue adding one more triangle until all six are in use.
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TO THE TEACHER: This is ONE set of shapes children are to find on Geo Blocks by
p}l‘acisg as many blocks as they can that have a face to match
the shape.
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TO THE TEACHER: Make copies of the figure. Cut out all triangles in the figure
to make a packet of triangles to use in "Geometry: LESSON 2."
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LEVEL ONE

MEASUREMENT: Length

Beckground: Children should develop an understanding of what measurement
IS before learning unit terminology or measuring mechanically with
standerd units. This mesns experience with different “units”, comparing
measurements with different “units”, etc. The following suggested
activities accomplish this for measurement of length. Easy to use “units”
include paper clips, matchsticks, UNIFIX cubes end Cuisenaire rods.

Activity One:

Assign groups of two children to measure some ob ject in the room using two
different length "units”, i.e. UNIFIX cubes and paper clips.

Have each group report (1) what was measured, end (2) the results in each
“unit.” Record these so the children cen see them. Ask questions like:

"Which is the longest length?"

"How do you know?"

“Why weren't the two measurements for each length the same number?”
Hold up two different lengths:

“Would | need more of this “unit” - or this “unit" to measure 7"

The outcome of several such experiences end discussions should be
realization that (1) to measure & given length requires MORE of a smaller
unit end FEWER of a larger unit.

Make charts 1o compare lengths measured in severel different ynits:
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Book L] O |==

Desk edge

etc.

Extensions: Graduslly introduce the idea of & "standard unit™ such s an inch
or meter. Need for such is based upon the need to have measurcments made

by different people in different piaces be understandable to people with
whom they communicate.
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LEVEL ONE

EASUREMENT: Are

—— ———— re—

Background: If children have had son < experience with Pettern Blocks and
be.sbosrds, they probably realize different shapes “cover™ more or less of &
surface. They can then begin to consider ways to measure these differences.

introduction: Give the children 2 different sizes of the same
shape that are made of & heavy paper or light cardbosrd:

/N
N\

Give them e sheet of 17 graph paper and have them trace each so that the
tracings don’t overlap:

I
o
14 v, X
/
/ N
N
/s N
N
/ N
\
/ N
/ N
N
N
At
- . EEEEENEANGNSASEARENEEENNARERN]

Then ask them to count the “squares” inside each of the shapes. When they
discover there are more inside the larger shape, point out thet these
“squares” measure how much each shape covers on how much room there is
on each shape. This is the area of it and the squares measure that srea:
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Extended Activities: Have the children trece selected faces of objects such
as Geoblocks, books, etc. on graph paper and compare their areas. They can
cut out the tracings to have permanent “measured” shapes.

The guestion will come up of “part squares™ on some tracings. Tne resulls
ere good if they count one as e square if more than helf and ignore it if Jess
than half of a squere.

Have them make shapes on the Geoboard and then "measure” the area f inding
“squares” on the Geoboard.

Have them make unusual shapes and estimate areas of these using some
“square” standard.

Have them compare the sreas of the Pattern Blocks of feces of Geoblocks, of
various objects in the room. Point out the “square” tiles on the floor snd
ceiling and have them give the measurements of these using these squares
as “units.”
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LEVEL DNE

MEASUREMENT: Volume

Background: Children of this age are not likely to be conserving either area
or volume, but working with volumes should not interfere with the
development of those conserving behaviors.

Introduction: Using Geoblocks, find larger cubes that are made up of some
smaller cubes:

il A =

e |

Point out that the smaller cubas are all the same and can show how much is
in the cube, or how much a box made like the cube might hold.

Have the children find another cube that can be made from the same smaller
cubes, but a different number of them. If you have mULTILINKS, now would
be the time to use them to build lerger cubes from smaller cubes.

Extended Activity: Find a larger container and use small plastic cups of the
same size to measure the capacity of the larger container. Sand or water
can be used. The small cup is the “unit” to measure how much the Jarge
container hoids or its volume. This activity should be repested with
different size smaller cups so the children see that s unit is not natural, but
set by agreement between people:
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Here, too, the larger the unit used, the fewer needed to “messure” the
container capacity.
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LEVEL ONE
MEASUREMENT; Weight

Background: Children love to use balances. You might use the OHAUS
bslance, or make balances from milk certons and coat hangers. Don't use
sophisticated pan balances such as ere found in secondary science
laboratories. Some examples are:

I—1

(=) J

S

M-4e of 2 pieces of thin Made of a coat hanger
wood, like old meter
sticks

Have them:

(1) estimate w. "rh of two items is heavier

bala:ice the™

(2) weighs. . small items using some “standard” such
as washers, . »,r1X cubes, wooden cubes of the same
size, etc., and then order these by weight.
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LEVEL ONE
MONEY
Beckground: In this grade, children should have introduction 1o the values of
dimes and querters. This is best done through an exchange process, using
play money in the form of cardbesrd coins. Leter children should have
experienced evaluation, and mentally computing, collections of different
coins.
LESSON ONE: Use a place value kind of mat with 3 columns and play coins.

Introduce the lesson using en overhead version of the place velue met. Put e
collection of sixteen or seventeen coins in the counter column:

o
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Ask the children how many of the cents would be needed to exchange for one
nickel. Most will know five, so group the cents into fives:
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Exchange these for nickels:

cents

Then ask if eny further exchange could be made. Some children will suggest

nickels for dimes. Point out that TWD nickels exchange for one dime since
BOTH represent TEN (two fives) cents.

Make the exchange:
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, ) 1
& cents cent

Note that one dime + one nickel + one cent
Ten + Five + ONE

1s the same es the sixteen cents at the beginning.

Give the children different numbers of cents to stert with and heve them
make the exchanges until not more are possible.

This exchange activity should be repested often enough later in the yesr so
that children easily recognize the TOTAL cents value of combinstions of
small numbers of dimes, nickels and cents.

LESSON TWO: The exchange activity should work backwards also. Start
with 8 smell number of dimes and exchange first for nickels, then for cents
- using the same approach and materisls.

LESSON THREE: When children have mestered cents, nickels and dimes as to
exchange and recognition of velue of 8 total collection, introduce quarters
using 8 four column mat.

The seme activities of (1) making the fewest coin representation for s given

armount in cents, end (2) converting e given collection of coins into cents
should be done.
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TO: THE TEACHER

FROM: A. DEAN HENDRICKSON

Attached is something you cen reproduce and send home {o parents
to encourage them to support what you are doing in the classroom.
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MATHEMATICS IN THE HOME
A. Dean Hendricikson, University of Minncsota-Duluth

Intreduction;

flathematics and the ose of mathematical thinking is much more than whet hes
been traditions! scheel arithmetic. The arithmetic of whole aumbers, fractions
and decimals constitutes ne more than 10- 15K of the mathematics we use
throughest eur lives. Much of the mathematical reasening we use cap be
deveioped and experienced out of scheel, particulariy is the bome. Some of these
suggestions mag seem remote from the arithmetic you remember, but they will
involve children in the THINKING essential to both the lesrning and use of
mathematics in everygday life.

Before a child can understand schoel mathematics, certsin wags of thiaking and
skills must be available for use. These are continuously used througheut learning
of mathematics, but particulariy elementarg scheol mathematics. These include:
counting, comparing, ordering, using patterns, using grouped materisl, ssing
lengusge and eateblishing relations and relationships. Needed experience vith
these can be ebtained sraund the home. Before describing things to ds with
childrena st home to help them with their sches! methematics, here are some
“golden rules” based apen research and experience vith learning chilaren.

1. You must pot force children since this bas segative effects,
such o3 turning them avay from deing things or fram you. A
child Tearns whon ready, curisss, and needing to make sense
of something. This goes in spades for drill oo memerizing
so-called “hasic facts.”

Z. Give childres pesitive things to do when time is available,
especially these things they can do and enjoy deing. Don't ask
for things bngond the child™s capacity te de.

3. Give lots of praise and encouragement. If what the child dees
or says deesn’t seem to make sense to you, don't criticize or
correct. Ask questions that might lead the child to consider
it in a different weay.

4. Den™t look for deg-te—day progress or change or for immediste
results. Just 83 wvith meny sther things, such as valking
or talking, a child may seem to be making no headway and then
suddenly, it’s a1l there. Children develsp in spurts and
unevenly, snd have long platesus where nothing seems to be
bappening. That's normel and sccept it. There is probably
@ 1ot going on belew the surface.

3. Den't compare geurs with other children. Evergone is different -
thank geedness!

6. Don"t werry if a particular skill, such as using language, is
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ceming sieng mere slewiy than you'd like or than brother John's
did. Semehow mest of thein seem quite a 1ot alike by the time
theg are 12 or ss.

Werds;

A number of vords commenly ased in mathematics and related to teaching
mathematics should be used ofien outside of scheel &3 well. Seme examples are
eme-mere, & Jol, mere than, less than, large, small, meny, Ry, S0We &S,
different, alite, all, some, acl, Iefi, righi, sheed of, hedind, adeve, belov, frent,
&act, long, 28ert.

in edditien to verds essociated vith cemparing, greuping and space, the number
werds are importent. Children mest knew the conntiag words, but even more than
that, they mest see the pattern in the use of counting words. The cerdis! vords
ke firsi, second, ihird, et. are also impertant. Use of these werds arsund bome
beips childrea te count objects correctly and to ideatify pssition of things in
erdered arrangements. '

Comparieg;

Have children compare things as to size, leagth, are and volume whenever
pessible. "Which glass has more?” “Which box holds mere?™ “which of these is
hesvier? Reaviest?™ “Put these sticks in erder of length.” “Arrange the
silverwvare 3o the longest is farthest from the plate and the shertest is nearest
the plate.” Questions Jike these sheuld be frequent. They sheuld invelve different
kinds of things beth indeers and eutdoers. Cambine these with questions that make
the children estimate measurements of distance and height such as “Which ds geu
think is a3 high as the ahed, A or B?" '

Comparing of quantity leads te better understanding of number and samber
relatisnships. “Are there mere chairs or lamps in this roem?" “Are there mere
CUPS or teaspeens an the table?” “Have we go mere red rosfs or green roofs on sur
street?” “Put eneugh table knives on the table se that there are a3 many knives
83 foerks.” "De you have mere boys or girls ia genr class?”™ These can be ssked
when out walking, riding in the car, vatching TY or sitting in the boat. Ask
children to do things that vill make ene group a9 large a3 ansther frequently All
such activity helps children build aumber reiations inte their decper
understandings, instead of as memerized assecistions that have ne meaning - like
mames and dates you once memerized to pass a histery test!

Ordering things that can be counted is impertent. Bead stringing activities are
gsed for goung childrea. “Striang same beads 3o the third bead is red and the
fourth besd is biwe.™ “Make a string se every other one is grees,” ete.

Ordering things that have lengths, arcas and velumes extends comparing beyond
twe things. Have children place three sticks of different lengtus in order from
shertest is loagest; pisce three pieces of paper of different aress inte orders:
place three different sized cans of jers into srder. Gradually extend the number
of things to mere than three for these activities.

216



of things - knives, forks, chirs, chair legs and tadie legs, buttons,
marbles, pieces of candy, etc., holp the child with viat the scheol
is doing.

2. Jein together saveral greups of the same size inte ¢ larger grevp.
Rews of pennies can be arranged inte sn arrey like this sad can then
be 1ssked ot a different way to see 5 groups of 6 pennies: ssoscs

203080

900800

988008

208000
Soth lead to a total of 30 in the srray. Do this in @ row st a time,
having the child tell gou how many are there all tegother each time.
Separate and tske apart such arregs row by row and see whet is left
each time. Do this with differeat kinds of things, differeat size
revs and different tetal numbers of Rings. Clethes pins, cersmic
tiles, beans, corn are o]} good for this.

3. Join together groups of differeat size, such s sever things with
five things. Have the child describe what is bappening in werds.
Have the child add te one group of things cnsugh to mske it the same
size o3 anether lerger group. Have the child make eqoal two unegual
size groups vitheut adding saything mere te the collection. “Nere
are a group of 15 clothes pins and ene of 7 clothes pins. De some-
thing 50 geu Dave twe equal groups.”

4. Give the child large smeunts - in the 20's or 30°s of things to:

a) make seversl groups of @ gives size frem. Some numbers sheuld
make these smaller groups sn evea aumber of times and some
sheuld bave some left that is net enough to make ansther of

the smaller group.

1) make & cortain sumber of groups that will sl have just as
1rang in them.

Exsmples:

“Put these 30 beans inte 6 cups, se each cup bas just as mang. How
mang are in each cu?”

“Put these 43 boans, six at a time into cups. Hew mang cups did goo
use?” “What should e dene with what is left over?™ “When de gen
bave seme left sver?™ “When den’t geu have angthing lsft sver?”

When ges do for walks, have the children compare, add tegether, etc., things alang
the vay. Do the same in the car, the supermarket, in the druogstore. “Hew many
are thers on the tep shelf?” “Hew mang re on the bottom shelf?™ “How many are
there on the top and bettom shelves together ?-

Have the child do a3 much adding, subtrecting, malti plying and dividing of this

kind - always as related to things - as gou con. DONT try te drill gonr child on
“addition™ facts or “multiplication” facts. Let the child learn these in due time
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throogh the schoeol sctivities and these gou do st heme as described here. DONT
have the child write numier things - the schoel will do this. Accept verbal
answers and descriptions. Get in the babit of ssking gour child why certein
answers are given and JISTEN
SOME FINAL HINTS:

1. Have gour children ceunt things as much ss possible.

2. Ask children simple sddition, subiraction questions sbest REAL things
in the sarroundings te give practice in meatal arithmetic.

3. Plag card games that require mathematics asr related things like WAR,
LD MAID, CRIBBAGE, RUMMY (regular or gin).

4. bGive thinking games for holidag gifts - CONCENTRATION, HUSKER DU, etc.

2. ©Get e Little Professer or some similar calculator-based pregram to give
mentsl arithmetic practice.

6. Cheap mathematics games can be bought at Target, Weolverths, etc.
Some examples are COYER UP, HEADS UP, SCORE FOUR, TUF, APOLLOD, etc.

7. Bbive gour child s simple four function calculator and let him or her Tosl
around with it.

8. Encoursge bleck plag and building, sand plag, making dbirdhouses, etc.

9. Keg words are COMPARING, COUNTING, PATTERNS, COMBINING {(groups),
SEPARATING (large groups into smaller greaps)

10. Point out mathematics wherever it is in the serroundings. Children must
resiize mathematics is:

a. easy to learn

b. wuseful
c. fan
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Ask frequent questions abeut the srdering of events as te which happens first,
second. .last, etc. Connect these with time estimations, “How many minutes ago do
gou think this happened? Hew many dags?” etc.

Counting;

Children sheuld keep exterding their memorized sequence of counting words. This
is important. But being able to say the words in right order does net mean they
can count things. They need much practice . 1 this. Have them count everything
srokad the houss that is countable - the chairs, tables, legs on chairs; the tiles
on the floor, in the ceiling; the namber of windeows in a room; the silverwvare in
the drawer; the cans on the shelf; the Nieces of woed in the vosdpile; the
telephone poles g-ing by, ete. The mere they count, the better able theg are to
count. When they are pretty good at counting forwvard, have them do some
ceunting back. For example, start with 20 clethespins. One st st time pui ne
into s can and count aloud these that are left as each one is remeoved from the pile.

Petterns:

Have children lssk for patterna - in the carpet, in the ceiling, in wallpaper, in
the drapes, on the bedspreads. Petteras of shape, or color, or sound are all
important. Beads can be strung ie patterns. Collectians of bottle caps, old keys,
butters, screvs, asts and bolis, and similar “junk” can be put into patterns. Ask
children what would come next ix: a pattern, or whst would go where sometbing is

missing in o pattern.

Number -

Help gour child Tearn number size by bavisg him see the same number, such as
five, ia mang differeat arranjements aad matorials. Plaging cards can be serted
inte these all having the same number. Mixed groups of say, five marbles, three
buttons, thyee keys, six speens, can be used. “Find me the moterial there are five
of,” sic. Put some number, ssven for axample, of beads or marbiles into three or
four different shaped glass jars, “Find o jar with seven in it." “Find another. ®
Pat the same number of sne kind of thing in one jor and snother kind in & second
jor, etc., and de the same kind of thing. Invelve the child with oumbers in ss
many differest weys, with as meny differont kinds of material , ondss many -~ - -
differeat sizes ss pessible. Gradually incresse the number size as the child seems
abie te sasily handle smaller numbers.

Using Nembers:

Comparing groups vith number property; comdining such groups; seperating
Terger greups ints smaller groups of a given size or into equel size graups - o}
of these activities help children to understand when each of the four arithmetic
eperstions are nsed.

Seme cxamples of things to do in the home of this kind arz:
1. Compare tve different sized groups in several veys. “How many more
are there in this group then in that group?® “This group hes bow

many fewver then thet group?™ “How many iimes as many sre there here
as there?” These kinds of questions used with g-oups of eil kinds
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