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Project Construct. Theory-based practice.
For Educators. By Educators.

Project Construct is an approach to teaching chac is based on the theory chac children constcruce
knowledge through interaction with their physical and social environments. Designed for preschool
through elementary students, Project Construct provides a scamless curriculum linked to state and
national frameworks and standards. Through “hands-on, minds-on” learning experiences, students in
Project Construct classrooms

* develop deep understandings in the core contenr areas,
* learn to work collaboratively wich adults and peers, and

* preparse 1o be lifelong problem-solvers.

Project Construct institutes provide opportunities for educarors to invent pracrical strategies that
support children’s ways of thinking and challenge them to construct new knowledge. Sessions deal
with jssues chat early childhood and elementary educators face every day and ure designed co help
individuals make sound educational decisions as they implement a conscruccivist approach.

The Project Conscruce National Center is commitred to
supporting educators beyond the institute experience through SR
project

its offering of extensive follow-up support services.
construct

national center
27 South Tenth Street, Suite 202, Columbia, MO 65201-5009
(800) 335-PCNC or (573) 886-4970 Fax: (573) 886-4976

www.projectconstruct.org

Project Construct Summer Institutes 2002

For Early Education & Care Professionals (Pre-K) For Early Childhood & Early Primary Educators
Module I: The Young Child and the Learning (Pre-K, K, 1st Grade)
Environment June 17-21 Columbia, MO
july 19 & 20 Independence, MO July 8-12 Kansas City, MO
July 22 & 23 St. Louis, MO July 15-19 St. Louis, MO
July 22-26 Republic, MO
Module 2: Early Literacy and the Expressive Arts July 29—August 2 St. Louis, MO
August | & 2 Columbia, MO
August 9 & 10 St. Louis, MO For Elementary Educators (Grades 2-6)
July 8-12 St. Louis, MO
Module 3: Young Children's Mathematical and July 22-26 Springfield, MO
Scientific Thinking August 5-9 Columbia, MO
July 24 & 25 St. Louis, MO

Register today and begin a professional development experience that will last long dfter the institute is over!
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A Letter from the President of the Association for

Constructivist Teaching

Dear ACT Members,

For the past two years, I have been
president of the Association for
Constructivist Teaching. My tenure is
coming to an
end, but the
organization is
not. The transi-
tion will be a
smooth one, as
Linda Kroll, the
current vice-
president and
program chair,
takes over the
responsibilities

THE CONSTRUCTIVIST

as president.
I’d like to take
this opportunity to thank all of you for
your support and to recognize the
efforts of the board members through
the many changes in the past few
months. The process of incorporation is
moving forward, and we expect all of
the legal papers to be completed and
filed in St. Louis shortly; the magazine
will be moving on-line with the next
issue, with financial support from
Heinemann: and our database has been
brought up to date.

The running of the organization
has presented its own special set of
challenges. Our most recent chal-
lenge came when we were faced with
the decision of having to cancel the
2001 annual conference, scheduled
for October in the Boston area. With
this time coming so quickly after
September 11, we were taced with
numerous cancellations from present-
ers and very low registrations for the
hotel and the meeting. The hotel was

very generous in its willingness to
release us from all of the provisions
of our contract. Though we were
disappointed, we think the decision
to cancel was the only option.

All our efforts have now shitted
to the planning for our conference in
Houston in October 2002. Negotia-
tions with the hotel are being final-
ized, and we are hopeful that many
of the sessions scheduled for the
2001 conference will be included in
next year's program. We are also
planning to increase the number of
sessions offered, so expect to see the
Request for Proposals coming your
way. (Future conferences will take
place in the San Francisco area and
in St. Louis.)

This letter would not be complete
without an acknowledgement that last
year, a very special person resigned
from the ACT board of directors.
Catherine Twomey Fosnot was the
force behind the organization for
many years. From the beginning,
Cathy devoted time, energy, and even
some of her own money to keep the
association afloat. She recruited like-
minded professionals; she edited and
published the newsletter, which under
her direction evolved from newsletter
to a full-color magazine; she main-
tained the database; and she contrib-
uted to the vision of an association
devoted to the ideas of teaching and
learning. On behalf of ACT, I would
like to thank Cathy for the many years
of commitment. Without her efforts,
the Association for Constructivist
Teaching would not be the thriving
organization that it is today.

—Jill Bodner Lester



Tribute to Catherine Fosnot

Dear Readers,

This 1ssue of The Constructivist
is Catherine Twomey Fosnot’s
last one as executive editor. As
Cathy takes on new profes-
sional opportunities and chal-
lenges, it is appropriate to mark
this passage with an
acknowledgement of her many
contributions to the magazine.
Simply put, we would not have
The Constructivist were it not
for Cathy. Her energy, her
tenacity, and her commitment
created it and made it what it is
today.

I first met Cathy in 1993,
when her dream of turning the
ACT newsletter into a journal
was young but nonetheless
already quite refined. She had
edited and published the
newsletter since its inception,
but she saw the need for and
potential of a larger publication
for the Association—a peer-
reviewed, scholarly journal that
would provide a forum for
longer discussions and allow
for more in-depth focus on
particular themes. As she and |
talked about our mutual
endeavors, we began 10 see
possibilities for collaboration,
and, ultimately, [ offered Cathy
and the Association the
resources available through the
Project Construct National
Center. Thus, we began a
productive partnership that has
lasted for over five years.

With a clear vision of what
could be, Cathy transformed

The Constructivist from an
organizational newsletter to a
scholarly publication. With a
keen sense of what readers need
and want, she crafted issues that
addressed the thorny and
challenging questions inherent
in constructivist education.

There have been many
“ups” in this endeavor—

i

collaborations with enthusiastic
and talented writers who gave
us provocative and insightful
articles, the pride of sending out
our first issue with its glossy
cover and colored pictures, and
the sense of accomplishment
that comes with realizing a
dream. And while there have
also been some “downs” (fall-
ing behind in our publication
schedule, wishing for more
article submissions), Cathy was
always determined, constantly
optimistic, and unfailingly
committed to producing the best

journal possible.

This issue represents the
last hard-copy version of

The Constructivist. The next
issue will come to you in
electronic format, with all of
the bells and whistles associ-
ated with twenty-first century
technology. (Watch your
postal mail and ACT’s Web
site for specific information
about when the first elec-
tronic issue will be available
and how to access it.) Soitis
probably fitting that Cathy’s
last turn as executive editor is
the final hard-copy issue—
big changes are sometimes
easier to handle than small
ones. We will miss her, but
we welcome the thoughtful
leadership that the new
executive editor, Paul
Ammon, will provide. At the
same time, the Project Con-
struct National Center is
turning over management of
the journal to Heinemann
Publishing Company. but we
will continue to offer support
In every way we can.

Cathy, it’s been a pleasure!
On behalf of all those who
have contributed to The
Constructivist (authors,
interviewees, Project Con-
struct staff, ACT members)
during these past five years, |
thank you for your gift to us
and to the field—this fine
journal, which is impacting
education in countless ways.

—Sharon Ford Schattgen
Founding Managing Editor
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Letters to the Editor

Please send all Letters to the Editor to Paul Ammon,
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Turn to page 28 for photos from the 2000 ACT
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Contexts for Children’s Mathematical
Reasoning about Tens and Ones: The
Story of Aunt Mary’s Candies'

Joy W. Whitenack, Nancy Knipping, Sue Novinger, and Gail Underwood

s. Clark has asked her

second graders to

solve the task,
53-39=___ ,andto be ready
to explain the process they use to
get their answers. John raises his
hand and, when called on,
replies that the answer is 26. He
explains that five take away
three is two and nine take away
three is six. Ms. Clark sees that
John has manipulated the indi-
vidual digits rather than reasoned
with groups of tens and ones to
solve the task. Although it is not
unusual for students to solve
tasks in this way when they are
initially developing number
sense, explanations such as the
one offered by John present an
instructional challenge for
Ms. Clark. How can she help
John, and possibly other stu-
dents, learn to reason sensibly
about tens and ones? How can
she help him change his concep-
tion of knowing and doing
mathematics from imitating
procedures demonstrated by
others to understanding the task
involved well enough to develop
his own sensible strategies for
finding a solution?

In this article, we discuss

possible answers to these

questions. We suggest that one
way to handle such challenges
is to have students engage in
rich and ongoing contexts
(Dolk, Uittenbogaard, &
Fosnot, 1996). We define a rich
context as one that makes sense
to the students and at the same
time allows them to solve tasks
using their own informal back-
ground knowledge. As part of
this requirement, the context
must enable children to imagine
the scenarios that they will
encounter as they solve various
problems. In addition to being
rich, we suggest that the context
be ongoing. That is, the context
needs to be full enough so that
different aspects of it continue
to resurface over time. This
ongoing nature provides the
students with opportunities to
extend their mathematical

ongoing contexts, students can
use informal methods to reason
about situations in the context
that eventually allow them to
develop more formal ways to
reason mathematically
(Gravemeijer, 1994).

In our case, the story of
Aunt Mary’s candies provided
such a context. By engaging in
activities using this context,
students had opportunities to
package candy into groups of
tens and leave some as loose
pieces. That is, they could make
collections of tens and ones.
The context provided a reason
for them to organize their
thinking about tens (in pack-
ages) and ones (as loose pieces).

We will develop these
notions further throughout our
discussion. Our goal is to illus-
trate how teachers can enable

A rich context [is] one that makes sense to the students
and at the same time allows them to solve tasks using
their own informal background knowledge.

understanding as they revisit

issues around the context over
and over but in different ways.
By engaging in these rich and

students to reason about tens and
ones in sensible ways, particu-
larly when solving subtraction
problems. To accomplish our
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goal, we use examples from one
second-grade mathematics
classroom in which the class-
room teacher, Ms. Jones, used a
rich and ongoing context. To
make additional points, we
include excerpts from a discus-
sion that occurred in her math-
ematics class as her students
solved subtraction problems.

Before sharing our example,
we provide some background
information about the context
that Ms. Jones developed.

Developing the

Context

At the beginning of the
school year, many of Ms. Jones’s
students solved subtraction
problems by subtracting indi-
vidual digits—as illustrated in
our opening example—and did
not notice when their solutions
were not sensible. Further,
although the students could
solve one- and two-digit addition
problems, most did not use
efficient means for doing so.
Ms. Jones was thus faced with
the challenge of providing
learning opportunities that both
brought the students’ misunder-
standings to the surface and
fostered their use of more flexible
and efficient methods. To meet
this challenge, Ms. Jones devel-
oped a series of activities that she
planned to implement over
several weeks about candy made
by her Aunt Mary.*

Two issues became impor-
tant as Ms. Jones grappled with

n THE CONSTRUCTIVIST

developing and implementing
activities using this context.
First, the problems she posed
needed to make sense to the
students so that they could
reason mathematically
(Gravemeijer, 1994) about Aunt
Mary’s candies. Not only did
they need to determine which
operation to perform (addition
or subtraction) and why, they
also needed to develop sensible
methods for working with
collections of tens and ones.
Second, it was important for
Ms. Jones to develop a real-life
context—one that came alive
for both her and her students
during instruction. In other
words, the context needed to fit
with her own as well as her
students’ experiences. Because
she did, in fact, have an Aunt
Mary who made candy, Ms.
Jones’s stories had a realistic
quality that elaborated the
context as she introduced
various activities. She devel-
oped situations about how Aunt
Mary made the candy, how she
distributed it to various organi-
zations, and how everyone
enjoyed eating the delicious
candy. By doing so, Ms. Jones
provided her students with
opportunities to imagine the
details of Aunt Mary’s candy-
making.

On the first day that Ms.
Jones introduced problems
around Aunt Mary’s candy, it
was evident that the context was
a real-life one for her students.
They became very engaged in
solving the problem of how

Aunt Mary might package her
candies so that she could handle
large amounts of it.

To solve this problem and
find an efficient way to package
a bag of candies, Ms. Jones
asked her students to work in
pairs. She gave each pair a bag
of approximately 100 loose
multilink cubes, each of which
was [0 represent one piece of
candy. She also encouraged
them—>based on one student’s
suggestion—to write letters to
Aunt Mary and share their ideas
with her.

The students’ letters to Aunt
Mary further illustrated how
real-life the context of Aunt
Mary’s candies was for them.
One student, for instance, after
suggesting that Aunt Mary
should package her candies in
groups of tens so she could
count the candy easily, sug-
gested that Aunt Mary store the
candy she made in her freezer
(“freser”) (see Figure 1). Other
students suggested that Aunt
Mary package her candies in
fives (“small packages are less

Dear Aunt Mary,

| think you should first cut them
into strips.Then cut the strips until
yu have ten.Then count them like
ten, 20, 30, 40, 50 and so on.
Then you put them in the bag
and put them in the freser. When
your ready to sale them you can
tell how many are in the bag.
Love, Kathy

Figure I. Student’s letter to Aunt Mary.




expensive”), nines (the child’s
drawing had nine pieces in a
row), or fifties (“fewer pack-
ages are easier to store”).

After sharing the students’
suggestions with her Aunt
Mary, Ms. Jones reported back
to her students the following
day. She told them that Aunt
Mary had found their sugges-
tions very helpful and had
decided to package her candy in
groups of tens because that was
easler for her. Ms. Jones and her
students decided that they
would package their candy the
same way—in groups of tens—
whenever possible.

During the first few lessons,
students used multilink cubes to
make packages (of tens) and
pieces (ones) of Aunt Mary’s
candies. They also began making
drawings to represent packages
and pieces of candies found on
Aunt Mary’s candy counter. The
stage was well set for the stu-
dents to begin solving various
addition and subtraction prob-
lems about Aunt Mary’s candies.

How Many Candies
Does Aunt Mary
Have?

To introduce these new
problems, Ms. Jones discussed
how her Aunt distributed her
candies to various community
functions. As Ms. Jones devel-
oped this story, she also set up
problems the students would
solve as they, like Aunt Mary,
determined how many candies

were left in Aunt Mary’s
basket, how many more can-
dies she needed to make to fill
an order, and so on. Ms. Jones
talked about the type and size
of basket Aunt Mary used to
carry her candies to the differ-
ent community functions. She
also mentioned that Aunt Mary
placed inside the basket a cloth
that she could wash if it became
stained by candy. She spoke as
well of how the community
organizations did not always
tell her Aunt ahead of time
about the number of candies
they needed. This meant that
Aunt Mary needed to figure
out several things, such as
how many candies she needed
to distribute and how many
she still had in her basket,
when she visited these organi-
zations.

After Ms. Jones fully
developed the context about
Aunt Mary, she sent the stu-
dents off in pairs to solve the
following problem (rectangles
represent packages of 10 can-
dies, and circles represent single
candies):

On Monday, Aunt Mary
9] candies.
0o
o)
o

The Humane Society Bazaar
ordered 17 pieces. Show how
many candies Aunt Mary has
left.

As the students began working
on this problem, one pai—Abby

had

and Kathy—experienced some
difficulty. First, they drew pictures
to show the total number of
candies sent to the Humane
Society Bazaar. Then Kathy, with
Abby looking on, rewrote the
problem in vertical format and
explained to Abby that the answer
was 13 because 2 take away | was
I and 7 take away 4 was 3. After
she explained her answer to Abby,
Kathy checked her answer by
counting on from 13, using her
fingers. Although she had
expected to count on |7 more to
reach 24, she only counted on 11.
This left Kathy puzzled by her
answer. Abby stepped in to revise
her response. She pointed to the
pictures they had drawn, then
covered the pictures with her
fingers to explain why the answer
was 7. After some discussion,
Abby referred again to what
Kathy had written (the vertical
number sentence) and figured out
that the sum of 13 and 17 was 30.
Now, both students seemed
confused by their answers. Even-
tually—as we illustrate in the
excerpt from the follow-up whole-
class discussion—Abby and
Kathy agreed on 7 as the answer
after they used their picture of the
problem to cross out one of the
packages and 7 loose pieces to
show that 17 pieces of candy were
sent to the Bazaar.

When the class reconvened
to share their answers and
thinking, Ms. Jones asked Abby
and Kathy to explain how they
solved the problem. The two
students came to the chalkboard
and explained:
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(Abby draws two packages and
four pieces on the chalkboard;
see Figure 2.)

Ms. Jones: So you’re
starting out with 24: the 2

0000

Figure 2. Kathy draws 24 candies.

packages and the 4 pieces.

Abby: Yeah.

Ms. Jones: Okay.

Kathy: And then we knew
that we had to take 17 away,
so I took this 10 (crosses
through the package on the
right) and brought it to the
Bazaar (writes the word
“Bazaar” on the far right and
draws an arrow from the
crossed-out package to the
Bazaar) (see Figure 3).

Ms. Jones: So you know
you had to leave one package at
the Bazaar for sure.

Kathy: Mm-hmm.

Ms. Jones: Okay.

Kathy: Then we took this

four and took it out (crosses
through the four single pieces
and draws an arrow from the
crossed-out pieces to the
Bazaar). Then we took the three
out of here (points to the
remaining package, draws a line
to divide it, and writes the
numeral 3 on the bottom part of
the package) (see Figure 4).

We put that three with this
four (pointing to the loose

[7] to the Bazaar (writes the
word “Bazaar” and draws an
arrow from the line connecting
the 7 pieces to the Bazaar). And
then right here (pointing to the
package in which she had
written 3), we still had 7 (writes
the numeral 7 on the top part of
the package and crosses out the
3 in the bottom part) (see Figure
5). So that’s how much we have
left.

B O
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Figure 4. Kathy divides the remaining package and shows how she moved the

four loose pieces to the Bazaar.

pieces) and that made seven
(draws a line to connect the
three pieces from the package
with the four single pieces).
That made 7, and because 10
plus 7 makes 17, we took that

0000
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Bazaar
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Figure 3. Kathy shows how she moved one package of candies to the Bazaar.
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We would like to make two
points here about Abby and
Kathy’s presentation. The first
point relates to how this pair
continually referred to moving
candies to the Bazaar. They
clearly imagined the candies
actually leaving and going to
the Bazaar, as indicated by the
arrows they drew to show one
package and seven pieces being
removed. Further, they did not
have any difficulty explaining
how they subtracted the candies
ordered by the Bazaar. Their
explanation was quite system-
atic, first moving one package,



Bazaar

Figure 5. Kathy shows how she combined the three pieces and the four
pieces to make the seven more that she needed to send to the Bazaar.

then moving the seven additional
pieces by breaking up a package
into seven and three pieces and
combining the three pieces from
this package to the four loose
pieces to make seven. Second, as
they explained their thinking,
they used their own ways of
notating as they subtracted the
necessary candies. They drew
arrows to show the candies
going to the Bazaar and drew a
line to show the part of the
package and the loose pieces that
they needed to take away. As
their explanation indicated, they
not only reasoned sensibly as
they subtracted the number of
candies, they also used their
pictures to explain their thinking.

Following Abby and Kathy’s
explanation, Ms. Jones asked the
rest of the students if everyone
had understood their solution
method. One student, Alice,
explained her understanding:

Alice: They put a line on the
second 10 and put an arrow and
said “Bazaar.”

Ms. Jones: Okay. They took
that package and put it in the
Bazaar.

Alice: Yes, in there. And then
they took four pieces to the
Bazaar, and they took the three
other pieces with the four pieces.

Ms. Jones (drawing 10
circles under the remaining
package): But they broke up
their package.

Alice: Yeah.

Ms. Jones: This package,
right?

Alice: Yes, and they took
the three pieces with the four
pieces all the way over to the
Bazaar, and there were seven
left in the package, so that’s
their answer.

Ms. Jones: Okay.

Using Kathy and Abby’s
pictures, Alice reconstructed
how they had moved 17 candies
to the Bazaar, demonstrating that
she understood how Kathy and
Abby had solved the problem.

Summary of the

Lesson

We shared this example to
illustrate how students can do
sensible things as they solve
subtraction problems. Kathy and

Abby’s story is interesting
because they struggled to solve
the task when they used more
conventional methods. When
they realized their calculations
did not make sense, they referred
back to the pictures of the
candies to successfully solve the
problem. More importantly, they
did so without being taught a set
of procedures. Instead, they
developed a systematic method
for subtracting off the number of
candies the Bazaar needed.

Other students also devel-
oped sensible methods to
solve this problem. Two
students (who had worked on
the problem as a pair), for
instance, explained that they
took away 10 (one of the
packages) and realized they
had 14 left. Because they
knew that 14 —7 =7, they
knew Aunt Mary had 7 pieces
of candy left. Two other
students, who had similarly
worked as a pair, represented
one of the packages as 10
loose pieces of candy (drawn
as 10 squares). They first
mentally subtracted off 14 by
subtracting the remaining
package (of 10 pieces) and the
4 loose pieces of candy. Then
they subtracted the 3 more they
needed by crossing out 3 of the
10 squares (loose pieces of
candy) they had drawn to take
away a total of 17. Like Abby
and Kathy, these students made
drawings to show how they had
calculated with the packages
and pieces of candy.
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