
Lesson 4-1 page 26
Tiles

Students create and record

two-handful addition problems.

Lesson 4-2 page 28 Lesson 4-3 page 28 Lesson 4-4

Tiles

Students create and record

subtraction problems while
exploring teacher suggestions.

Lesson 4-5 page 30 page 32
Tiles

Students create and record

addition and subtraction
problems.

Tiles
Students create and record

addition problems while

exploring teacher suggestions.

Lesson 4-6 page 30

Tiles

Students create and record

simple subtraction problems.

Lesson 4-7 page 31 Lesson 4-8

Tiles
Students create and record
repetitive addition problems
starting with zero.

Lesson 4-9 page 32 page 34
Tiles

Students create and record
repetitive subtraction problems

while searching for patterns.

Tiles

Students create and record
repetitive addition problems

while searching for patterns.

Lesson 4-10

Tiles

page 33

Tiles
Students search for patterns
while exploring answers to

teacher questions.

Lesson 4-11 page 33

Students create problems to

match a given answer.

Tiles
Students create problems using

two groups of tiles to match a
given answer.

page 35Lesson 4-13

Cubes
Students create and record

subtraction problems while

exploring teacher suggestions.

Lesson 4-14 page 35
Cubes

Students create and record
repetitive addition and subtrac-
tion problems while searching
for patterns.

Lesson 4-12

Cubes
Students create and record
addition problems while

exploring teacher suggestions.



Prerequisite chapters:
None

MATERIALS

For overhead projector:
Tiles Materials chapter, page 294
Cubes Materials chapter, page 295

If no overhead projector is available:
Square shapes Materials chapter, page 295

Student materials:
Tiles
Cubes
Individual blackboards Materials chapter, page 294
Lined paper
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Once students are successfully recording problems on
their blackboards, they can transfer to paper. The teacher
explains that recording the problem on paper provides a
way for the teacher to follow the progress of each student,
and lets the students share with their teacher what they have
accomplished.

Writing numbers on paper is a very different experience
from writing problems on a blackboard. With the black-
board, each problem is erased before a new one is written,
so spacing is not an important consideration. On paper,
however, students are apt to record their numbers as shown.
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1
I
8
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Teacher: I have trouble telling what problems people have
done when they record their work on paper. All the
numbers run together in a long line and I can't tell
which problem is which, or where one problem stops
and another begins. Is there something we can do about
this?

Student: Put a circle around the answer.
Student: Put a space before each new problem.
Student: Put a box around the whole problem.
Student: Make a rule that the answer always comes under

the line, so you'll know where it is. Then you'll know
where the next problem starts.

Teacher: Each of your suggestions might allow me to find
your answers. I want each of you to decide which way
you will use-one of the suggested ways or a way of your
own. Whatever you pick will be okay with me, as long as
I can tell where your answer is.

we ware tiUijht Itdiffiiiiifiinw 0 In iCIlOOl tKat the only
........ to ..... problems was to double
undiarttrla or box die answer. do nothing with the
answer-just bit space. or write Q.E.D. by the
answer.

And there ant many more ways. each of which may
have been tauaht as the only way.

Our teachers taught us the "only" way to make sure
our problems were in a readable form, so the answers
could be found quickly. We, too, want to find the an-
swers quickly, but we have another goal as well. We want
to give our students as much opportunity to develop
their thinking skills as possible.

The ability to think is the most valuable skill we can
pass on to our students, far more important than any
particulars of knowledge. If they learn nothing more
than how to think for themselves, they have learned a
great deal.

If our goal is to let students think for themselves, we
must constantly change how we pose problems. We must
switch from situations where we see the problem and
dictate the solution, to expressing the problem and
soliciting from our students solutions that deal with it
effectively.

To this point, the students have learned how to use
handsful of tiles to find numbers to write on their papers,
thus creating their own addition problems. The teacher's
responsibility at this time is to circulate among the students,
checking to see each one understands the process of creating
and recording addition problems. Each student is free to
create problems of any size he or she wishes.

Each problem created, regardless of its size, is accepted
equally by the teacher. Within the framework of any lesson,
all students shou Id have the opportunity to feel successful.

The written numbers are only a record of what each
student has done with the tiles. At this point nothing
guarantees that every student can count accurately enough
to produce correct answers to the problems created. It
may be assumed, however, that if a student counts and
records correctly, all the answers are correct. Consequently,
the teacher does not have to check the students' work.

The children we teach come from an assortment of
school backgrounds. They have one thing in common,
though-they expect us to tell them the answers, to pass
final judgement on their work. It is more beneficial if
we help students learn to rely on their own talents
rather than ours.

We can provide students with the power to know, and
to know when they know, and we must help them
make full use of this power. Whatever abilities we are
able to instill in them will remain with them-we won't.

When our students ask if an answer is right, we must
ask them in turn:

Did you work the problem carefully?
If you think you've made a mistake, then do the prob-

lem again to check your work.
If you think your work is right, then you can tell me

if your answer is right.
The more we allow our students to rely on their own

intelligence in finding answers to problems, the less
difficult teaching mathematics or any other subject
becomes. By allowing them to accept responsibility
for the correctness of their work, we help create in
our classrooms an environment that encourages thinking.
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MATERIALS:

1. Tiles
2. Individual blackboards
3. Unlined paper

Teacher: Take out eight tiles. This time I want you to
find problems that have the answer eight, but only use
two groups of tiles.

When you think of a problem, tell me and I'll write it down.
Be sure to check the overhead to see if the problem you
have made has already been recorded.

Student: Three plus five.
Student: One and seven.
Student: Four and four.
Student: Two plus six.
Student: Five and three.
Student: Five plus three is already up there. It's the same

as three plus five.

The teacher has an opinion about whether five plus
three is the same as three plus five, but it isn't shared
with the class. The students must resolve this issue to
their own satisfaction through discussion then vote. If the
students decide the two ways are the same, they will find
this decision challenged when they reach coordinate graph-
ing. If the class decides the ways are different, then how
different are they? Shall the students now count problems
such as the one shown with tiles in the figure below as a dif-
ferent problem depending on one's physical location? A
student sitting in front of the problem sees five plus three.
A student facing the problem from the back sees three plus
five. However the vote comes out, events in the future
will cause them to rethink the issue. They may never be
completely satisfied with their decision.

Even the most valid rules or axioms of mathematics are
only the product of our ancestors' ability to decide what
seemed reasonable and to convince their fellows that what
seemed reasonable to a few should be accepted as reason.
able for all. Our students' understanding of the rules of
mathematics is enhanced if they can decide for themselves
what is reasonable and live with their collective decision.

This lesson combines the activities presented in Lessons
4-1 and 4-2. The only substantial difference is that this
lesson substitutes cubes for tiles.

Two reasons exist for having the students, using a new
material, repeat lessons they have recently completed.
First, using a new material with an old lesson permits the
teacher to reteach those students who need additional
experience. A new material provides the opportunity for
remediation and review without attaching any stigma to the
process.

The second reason is to counteract a common difficulty
when only one material is used to convey a concept to
students. They have seen the patterns created by numbers
with tiles, so they know what is true for tiles is true for
tiles. For students to learn that the patterns they have
seen apply to a variety of situations, they need to be pre-
sented other examples which lead to the same conclusion.
If they are not given the opportunity to transfer what they
have learned from one situation to another, in many cases,
no such transfer takes place.

For some students, the activities with cubes may seem
like a totally new exercise; others may comment that the
cube patterns are the same as the ones they found for

Once the students have told the teacher as many ways as
they can think of to get eight as an answer using two groups
of tiles, they pick a new starting number, such as seven or
nine, and continue as before. Whatever rules the class has
chosen when finding ways to make eight are binding on each
new number attempted.

ADDITION WITH CUBES

PURPOSE:

To create and record simple addition prob-
lems with cubes

MATERIALS:

1. If no overhead projector is available,
square shapes

2. Unifix cubes
3. Individual blackboards
4. Unlined paper
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