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Pract i c elevérage, researchabased dnd rgshlts orient-

ei ght
nificant body of research, experience and practicality. It is a significant and

ni ce

matics (NCTM, 2014) this past April, we as a profession
of mathematics teachers are once again provided with
great vision and direction by our professional organiza-
tion. NCTM is leading the charge and setting the pace

important message about teaching and learning mathematics that we should
use as a means for self -reflection, goal setting and improvement of our prac-

tice.

| would encourage all of you to take the opportunity to obtain a copy, read it

and use it as a means to reflect on and improve your practice. For those of

you that may not have had the opportunity to see the eight Effective Teaching
Practices, | have listed them below and for all of us, | think it is worth reading
and reflecting on these items and looking into them at a deeper level. Every
time | read over this list, a different teaching practice resonates more with me,
and causes me to think about what | am doing as a teacher to produce great
learning experiences.

=A =4 =4 =4 -4 -8 4

Mathematics Teaching Practices

Establish mathematics goals to focus learning.
Implement tasks that promote reasoning and problem solving.
Use and connect mathematical discourse.
Pose purposeful questions.

Build procedural fluency from conceptual understanding.
Support productive struggle in learning mathematics.
Elicit and use evidence of student thinking.

On the heals of the new core standards and newly created end of level testing,

| am thinking more intently about conceptual understanding as a foundation
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Presi dent s

on which procedural fluency can be built. What does it mean to promote
depth of mathematical knowledge? How can | better understand the mathe-
matical concepts and use or create tasks that will get at the heart of the math-
ematics for students? What implications does this teaching practice have for
me and my students? | know that mnemonics and other memorization or
memory devices can be of benefit, however the introduction to the core stand-
ards stated the following with respect to mathematical understanding.

Me s s

0But what does mathemati cal understanding |
mathematical understanding is the ability to justify, in a way appropriate

to the studentds mat hemati cal maturity, why
statement is true or where a mathematical rule comes from. There is a

world of difference between a student who can summon a mnemonic de-

vice to expand a product such as (a+b)(x+y) and a student who can ex-

plain where the mnemonic comes from. The student who can explain the

rule understands the mathematics, and may have a better chance to

succeed at a less familiar task such as expanding (a+b+c)(x+y). Mathe-

matical understanding and procedural skill are equally important, and

both are assessable using mathematical task:-
| think in place of mnemonics | might consider a task that promotes reasoning

and problem solving where students can discuss, pose purposeful questions,

and use as well as connect mathematical representations. This may take more

time, effort and willingness on my part. However, the depth of knowledge and

learning for understanding that can result is worth the effort.

For me, and | am sure for us all, the Effective Teaching Practices present a
challenge as well as a chance for growth and progress. As you read the docu-
ment more closely you will see that a reflection on productive and unproduc-
tive beliefs is provided. It is my hope that | can become increasingly more pro-
ductive and that my students will be the beneficiaries of my efforts. May we all
engage more intently in realizing more the vision of more and better mathe-
matics for all our students.

Lemon
nt

N T -
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e
4
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Table 1 Three students shifted strategies when progressing from the sixth grade to the eighth grade.

Sixth Graders Solving 965 + 16 Eighth Graders Solving 795 + 15

Student 1 moved from repeated subtraction with many subtractions to repeated subtraction with very few subtractions.

00
“\'v\?‘ip $ <% 15 795
W 50 1m0
0® WO WMh o {e Mdinder = 4o
of B g e 1D 6F M nake 0

Student 2 moved from repeated subtraction to the long division algorithm with a check of the multiplication.

o
5
v 15 2719255 |‘5 Jics
45
\6eX20 (1320 O
485 2
16x|20[132 O \_‘5
I 065 5%
\exlto/ |16 O /5
005 0[
Lo \/qf%

Student 3 moved from an incorrect to a correct approach using multiplication and adding up to the dividend.

945 16+ q65 15)795
jo0:10- 00TEES 15850 =10 1909
oot ool 4 12 720

L0 = l0* @ X | = % @qs)
e

Lz 10z

66"
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However:

_ 20
=
_1+41+8+10
==

4

10
5

:l+l_+§+ =4
555

From these two examples, break-
ing up the numerator and not the
denominator will work correctly, but
rewriting the denominator as a sum
will not work. In fact, had the two
students in figure 3 written 965 +
16 as

900+60+5 900 60 5

16 16 16 16
1 .3 5
=56—+3—+—
4 4 16
5
=60—,
16
they would have produced the correct
answer. It is not a convenient or ef-
ficient approach, but it works. See, for
example, rewriting the numerator as a
sum of convenient numbers:

@+@+i:20+40+i
16 16 16 16

—60=
16

The division resembles other suc-
cesstul strategies shared earlier in the
article.

Allowing students to analyze
others’ methods requires a trusting
and comfortable problem-solving
environment. However, the conversa-
tions alone help students learn how
to test their ideas for themselves with
simpler cases so that they will not
simply apply mathematical properties
to situations that will not work. These
conversations help students reflect on
the conceptual and notational features

of each strategy or algorithm, as well
(NRC 2001).

Fig. 5 Seth's work (at left) was modeled (at right) with long division.

4l-337

A CORRECT APPROACH

FOR 1072 + 26

The approach used on the left in
figure 5 was “invented” by an eighth
grader we will call Seth. When dis-
cussing it with the teachers, we found
that a sixth-grade student had pro-
duced the same idea when her class
was exploring division past the deci-
mal point. Both students must have
felt very comfortable with the concept
of “division as repeated subtractions of
groups of the divisor.”

When Seth got to the “remain-
der” of 6, he added a 0, but he might
have been thinking of it as a 6 when
he recorded the 0.2 at left. Rather
than thinking, “How many 26s can
I subtract from 6?” he may have
thought, “What fraction of 26 can I
take away from 6?” If he took 1/10 of
26, that would be only 2.6, but 2/10,
or 0.2, would be 5.2, which would be
much closer. This student did remark-
ably well until he reached this point:
“What fraction of 26 can I take away
from 0.020?” Because he could not
take 1/1000 of 26 away, which would

be 0.026, he brought down a second 0
so that he could take 0.0007 26s away
from 0.0200. However, he recorded
the place value incorrectly as 0.007
and multiplied 7 x 26 and found 186
instead of 182.

When I questioned a sixth grader
who had used Seth’s approach about
the difficulty of keeping the place
values straight, she responded that she
understood it better this way, so why
change? Although my own mental
abilities do not readily adjust to taking
« tenths, hundredths, or thousandths
of a number, I can argue that this stu-
dent did understand her mathematics.
In fact, these two students’ invented
algorithm has meaning attached to
the set of steps, whereas long divi-
sion loses meaning when it fails to
acknowledge place value.

Having a student or teacher model
the long division algorithm next to
Seth’s work could produce a rich
conversation. It could also include how
Seth’s method could be made to work
every time so that students using it
could be more accurate and efficient in

Vol. 17, No. 7, March 2012 e MATHEMATICS TEACHING IN THE MIDDLE SCHooL 423
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